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TITLE OF INVENTION

SYSTEM, METHOD, AND COMPUTER PROGRAM PRODUCT FOR CONFIGURING
AND PURCHASING A MEDICAL DEVICE

BACKGROUND OF THE INVENTION

Field of the Invention:

[0001] The present invention relates to a system, method, and computer program product

for configuring a medical device based on minimal input patient information.

Discussion of the Background:

[0002] In order to configure a medical device (e.g., a prosthesis or an orthotic device) for a
patient, a practitioner (e.g., a prosthetist or an orthotist) will meet with the patient and assess
the patient’s physical characteristics and needs. In the case of configuring a prosthesis, for
example, a prosthetist will typically record information about the patient’s physical
characteristics on a paper form, including, for example, the patient’s weight, height, size and
shape of the residual limb, and the size and shape of the contralateral limb. The prosthetist
will also gather information from the patient regarding their experience with other prostheses
and their desires with respect to the new prosthesis. The prosthetist will also record any other
pertinent information. In most cases, the physical measurements of the patient’s residual
limb are done manually, although some practitioners use digitizers (e.g., TracerCad running
on a laptop computer) to gather the patient data electronically. Some prosthetists also take
photographs or video clips of the patient’s residual limb, the patient’s current prosthesis
and/or the patient’s gait.

[0003] After evaluating the patient and gathering the information discussed above, the
prosthetist begins the process of selecting components to be used in building a prosthesis for
the patient. The components of a prosthesis may include, for example, a foot, an ankle, a
shin, a knee, a socket interface, a suspension device, connectors, and a cosmetic covering.

Each of these components of a prosthesis are available in numerous variations related to size,
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weight limit, stiffness, color, compatibility with other components, right side or left side,
activity level of the patient, among others.

[0004] Conventionally, a practitioner uses ordering guidelines in printed catalogs to select
the desired components of a medical device (e.g., a prosthesis or an orthotic device). Once a
component is selected, the practitioner writes down the part number for that component on an
order form, and then goes back to a different section of the catalog, or to a different catalo g
altogether, and uses another set of ordering guidelines to select the next component. The
practitioner then writes down the part number for that component on the order form, or
another order form, and continues this selection process until all of the components required
for the prosthesis have been selected.

[0005] In order for the practitioner to determine the total price prior to placing the order, he
or she needs to lookup the price for each component on one or more price lists, and then
factor in any discounts that they may qualify for. Once a price has been determined for each
of the components, and any applicable discounts have been applied, the prices of the
individual components can be added up to determine the total price. Using this approach, the
practitioner is typically unable to determine actual shipping costs, and therefore the price
determination is at best an estimate. Furthermore, if the practitioner wants to determine the
total weight of the components selected, he or she may or may not be able to get an
approximate weight for an “average” component from the catalogs. If the practitioner is able
to get estimates for each component, they will be able to determine an estimated total weight.
[0006] Because there are so many variations of each component of a medical device, and
because these components are quite expensive, it is unlikely that a medical device facility
will maintain an inventory of components that will be sufficient to fully configure any
particular medical device. Therefore, in most cases, the practitioner orders the selected
components from a manufacturer or distributor. Orders are normally placed by either phone
or facsimile. To check on the status of an order, the practitioner is normally required to call
the manufacturer or distributor, and sometimes, the practitioner is forced to contact the
shipper so as to determine an exact status regarding their shipment.

[0007]  As can be seen, the conventional procedure for selecting and ordering medical
device components is a highly manual process that is inefficient and time consuming.
Accordingly, under the conventional process, a practitioner is unable to maximize the amount

of time he or she spends practicing their skill. These problems and inefficiencies are shared
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by other practitioners that configure medical devices as well, such as, for example,
practitioners that configure orthotic devices.
[0008] Under the conventional approach, the various documents produced (e.g., evaluation
forms, order forms, etc.) are maintained in a file for future reference. Accordingly, the
conventional manual process does not produce products that are searchable for future use.
[0009] As technology advances, the number of new products and changes to existing
products increases drastically. Accordingly, it is very difficult for a practitioner to stay
current as to the state of the art of all components of medical devices. Therefore, when
selecting components for a patient, the practitioner’s options are limited to what he or she
knows, and what is currently available in the most recent catalogs or product information that
the practitioner has available. Based on this shortcoming of the conventional manual
approach, it is quite possible that a patient’s practitioner will be unaware of one or more
components that may best meet that patient’s needs.

[0010]  Another disadvantage of the conventional manual process is that the practitioner
must rely on their own experience to ensure that they have selected all of the components
required to make up a complete medical device. Since each medical device is unique, it is
quite possible that one or more components will be inadvertently left out of the practitioner’s
order, thereby requiring a second order that will delay the delivery of the medical device to
the patient.

[0011]  Yet another disadvantage of the conventional manual process is that when selecting
and ordering the components, it is quite possible that errors will have been made either in
recording the component number from the catalog, or in ordering the component over the
telephone. Again, this problem will result in the necessity of a second order to correct the
first order, and thereby delay the delivery of the medical device to the patient.

[0012]  United States Patent No. 5,972,035 to Blatchford describes a system and method for
specifying an artificial limb. The system is limited to specifying prostheses, and requires that
each component be individually selected, based on the ability of those components to
interface with other previously selected components. By selecting compatible components, a
complete prosthesis may be built. The system also requires that each component of a
prosthetic device be specified, and that each of the components be compatible with the other

components and connectors selected. Once the device has been fully specified, the complete
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prosthetic device, including connectors, may then be ordered. The Blatchford system is being
developed as an Internet web site for configuring and ordering prostheses.

[0013]  One of the disadvantages of a system requiring that an entire prosthetic device be
specified is that it does not cater to the practitioner’s need for options and flexibility. Many
practitioners maintain inventory of certain components, and therefore oftentimes do not need
to order each and every component of a medical device. Accordingly, it would be desirable
to have the ability to pick and choose components of a medical device as well as to deselect
components that the practitioner does not need to order.

[0014] Additionally, other systems have been developed for electronically ordering
prosthetic devices or components, however, these systems do not include configuration or

customization capabilities.

SUMMARY OF THE INVENTION

[0015] The inventors of the present invention have recognized that currently no methods,

systems, or computer program products are available to provide practitioners with the desired
flexibility in specifying and ordering medical devices that are tailored to each patient’s needs.
Accordingly, one object of the present invention is to provide a solution to this problem, as
well as other problems and deficiencies associated with configuring and ordering medical
devices in a way that is tailored to the patient’s needs, as well as the practitioner’s business.
[0016] The inventors of the present invention have recognized that each patient is unique,
and therefore that the focus in configuring a medical device (e.g., a prosthesis or an orthotic
device) should be on patient information, not technical component information as it is in
conventional systems. Accordingly, a further object of the present invention is to provide a
system, method, and computer program product through which medical devices may be
configured based on patient information, as opposed to technical information relating to the
components making up the medical device. The system of the present invention enables a
practitioner to configure a solution for their patient based on the patient’s answers to a series
of screening questions and measurements taken of the patient.

[0017] The present inventors have further determined that it would be advantageous to
have the ability to determine certain properties of the medical device as configured prior to
placing an order. Accordingly, another object of the present invention is to provide summary

information pertaining to a configured medical device, or portion thereof. The inventive
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system can provide an overall device weight, length, or other dimensions that are helpful to
the practitioner in configuring a solution for a particular patient. Also, since patients have
individualized cost constraints, cost information is available to the practitioner that alleviates
the need for the practitioner to manually tally the individual component prices, to factor in
any applicable discounts, and to determine a system price as configured.

[0018] The inventors of the present invention further recognized that there are many
complexities and potential incompatibilities with adapters used in medical devices such as
prostheses. Accordingly, a further object of the present invention is to provide a system,
method, and computer program product in which the focus in configuring a medical is placed
on the system components, rather than the adapters and compatibility issues between
components. The inventors of the present invention have recognized that practitioners
understand these complexities, and therefore, should not be limited when specifying a
solution for a patient. Accordingly, the present invention allows practitioners to flexibly
configure a solution for their patients, by either changing or omitting connectors and
adapters, as they desire. This approach allows practitioners, who often have their own ways
of connecting components and who often have supplies of their preferred connectors readily
available on hand, to order the major components of a medical device without being required
to order connectors and adapters that they do not need. Furthermore, the present invention
does not limit a practitioner as to the options available when configuring a medical device.
For example, using the system of the present invention, the practitioner will be presented with
three alternative configurations that meet the needs of the patient based on a minimal amount
of input patient information. The practitioner may then further customize one of those
options to meet the particular needs of the patient. In doing so, the practitioner may rely on
their expertise in selecting additional components, swapping components, or deselecting
components from the selected system to arrive at the best solution for their patient.

[0019] The inventors of the present invention further recognized the value of providing
flexibility regarding the input device that may be used by a practitioner depending on their
personal preferences. The present inventors recognized that the system should provide not
only a traditional keyboard and mouse entry through a personal computer graphical user
interface, but also a personal data assistant-based (PDA) interface that is convenient for use
during a patient interview to reduce errors and to eliminate redundant data entry.

Accordingly, another object of the present invention is to provide an interface that may be
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hosted on a personal computer or a PDA for use by a practitioner during a patient interview.
The PDA can then download the patient information for use in configuring a solution for that
patient.

[0020] The inventors of the present invention further recognized the value of providing
interfaces to other equipment for use during a patient evaluation. By having the ability to
accept input from a variety of input devices, the system can support new techniques used by
practitioners in fitting and configuring devices for their patients. Accordingly, yet another
object of the present invention is to provide an interface capability for inputting patient
information from, for example, a digitizer, a digital camera, or a digital video camera.

[0021] The inventors of the present invention further recognized that recent advances in
health care business systems make it desirable to allow for the integration of a medical device
configuration tool with a variety of other applications related to the practitioner’s business.
Accordingly, another object of the present invention is to provide a medical device
configuration system that may be integrated with a variety of patient management and office
management systems. For example, the system of the present invention includes, for
example, patient identification information, reimbursement code information, and patient
historical information that allows the system to interface with, for example, commercially
available patient management systems and billing systems, thereby reducing the need for
redundant data entry to the various systems used in running a practitioner’s practice. This
information is also used by the system of the present invention to populate template letters of
necessity that are used to obtain approval for funding from the patient’s payment source.
[0022] The above described and other objects are addressed by the present invention,
which includes a novel computer-based system, method, and computer program product
through which a practitioner may enter patient-specific information through, for example, a
personal data assistant (PDA). The information is processed to arrive at three potential
medical device systems having the major components that satisfy the patient-specific needs.
The three potential solutions are ranked according to some criteria (e.g., cost, weight,
functionality, inventory, etc.). The practitioner may then select one of the potential solutions
and provide further refinements to it prior to placing an order. These refinements may
include, for example, changing out proposed components or deselecting those portions of the
suggested system that the practitioner does not wish to order. Since the system provides

complete solutions including all of the major components for a device based on patient-
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specific information, the practitioner is not required to work through the many complexities
in arriving at the suggested systems. Accordingly, practitioners using the system of the
present invention can focus more of their time on the patient-oriented aspects of their
business, and less time dealing with the complexities of configuring medical devices for their
patients.

[0023] In one embodiment, the present invention is implemented as a system for
configuring a medical device based on minimal input information, the required input
information being patient-related data rather than device component information. The system
includes a PDA through which a practitioner enters patient-related information. The
information is processed to arrive at three suggested medical device systems based on the
input patient information that are ranked according to some criteria. The practitioner may
then select one of the complete systems and customize it to further meet the needs of a
particular patient. The system of the present invention includes the ability to order either a
complete system, or a subset of a system, based on the practitioner’s particular needs.
Practitioner-specific information is maintained in a “My Space” portion of a Internet web
site. Practitioners may check on past and current orders placed through the system, or save
patient or order-specific data for later reference. Patient information is maintained such that
the system of the present invention may interface with, for example, patient management
systems, reimbursement systems, and billing systems alleviating the need for redundant data
entry.

[0024] ' In other embodiments of the present invention, patient-related information may be
input into the system from a variety of devices through interfaces to the PDA or computer,
for example, a digitizer for providing a digitized image of a stump, a digital camera, or a
digital video device.

[0025] Consistent with the title of this section, the above summary is not intended to be an
exhaustive discussion of all the features or embodiments of the present invention. A more
complete, although not necessarily exhaustive, description of the features and embodiments
of the invention is found in the section entitled “DESCRIPTION OF THE PREFERRED
EMBODIMENTS.”
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BRIEF DESCRIPTION OF THE DRAWINGS

[0026] A more complete appreciation of the present invention and many of the attendant

advantages thereof will be readily obtained as the same becomes better understood by
reference to the following detailed description when considered in connection with the
accompanying drawings, wherein:

[0027]  Figure 1 is a block diagram of a typical system configuration of a system for
configuring and ordering a medical device according to one embodiment of the present
invention;

[0028] Figure 2 is a block diagram showing mechanisms of the personal data assistant,
practitioner workstation, and web server of Figure 1 according to one embodiment of the
present invention;

[0029] Figure 3 is a flow diagram illustrating a process through which a medical device
satisfying a particular patient’s needs is configured and ordered according to one embodiment
of the present invention;

[0030] Figure 4 is a block diagram showing the presentment of the three options based on
input patient information, the customization of one of those options, and the selection and
ordering of a customized version of one of those options according to one embodiment of the
present invention;

[0031] Figure 4A is a flow diagram illustrating a process through which an algorithm of the
configurator is adjusted based on trends in customization according to one embodiment of the
present invention;

[0032] Figure S is a block diagram showirg the ordering of a catalog item and a
customized version of a catalog item according to one embodiment of the present invention;
[0033] Figure 6 is a block diagram illustrating the presentment of three options based on
input patient information, and the ordering of one of those options according to one
embodiment of the present invention;

[0034] Figure 7 illustrates exemplary data structures containing information corresponding
to each of three medical device options according to one embodiment of the present
invention;

[0035] Figure 8 illustrates exemplary data structures containing descriptive information for

medical device component options according to one embodiment of the present invention;
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[0036] Figure 9 is an overall system flow diagram according to one embodiment of the
present invention;

[0037] Figures 10A-10H illustrate exemplary screens of a practitioner’s user interface
according to one embodiment of the present invention; and
[0038] Figure 11 is an exemplary computer system programmed to perform one or more of

the special purpose functions of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0039] Referring now to the drawings, wherein like reference numerals designate identical

or corresponding parts throughout the several views, and more particularly to Figure 1
thereof, which is a block diagram of a system for configuring and ordering a medical device.
As shown in Figure 1, the system includes a personal data assistant (PDA) 100, a practitioner
workstation 101, a practitioner local database 102, a communications network 103, a web
server 104, and a central database 105. In some embodiments of the present invention, the
system includes a digitizer 106, a digital camera 107, and/or a digital video camera 108.
[0040] The PDA 100 is used by the practitioner for gathering and recording patient
information. In one embodiment of the present invention, the practitioner enters the patient
information directly at the practitioner workstation 101. The practitioner workstation 101
maintains patient information in the practitioner local database 102. The practitioner
workstation 101 is implemented using the computer system 1001 of Figure 10, for example,
but also may be any other suitable personal computer (PC), workstation, server, or device for
synchronizing with the personal data assistant 100, maintaining information in the
practitioner local database 102, and communicating with the web server 104 via the
communications network 103.

[0041] The practitioner local database 102 is a digital repository that may be implemented,
for example, through a commercially available relational database management system
(RDBMS) based on the structured query language (SQL) such as, for example, ORACLE,
SYBASE, INFORMIX, DB/2, or MICROSOFT SQL SERVER, through an object-oriented
database management system (ODBMS), or through custom database management software.
In one embodiment, the practitioner local database 102 contains information pertaining to all
of the practitioner’s patients. The practitioner local database 102 may reside on a storage

device of the practitioner workstation 101, or reside on another device connected to the
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practitioner workstation 101, for example, by way of a local area network L1100 or other
communications link such as a virtual private network, wireless link, or Internet-enabled link.
[0042] In one embodiment of the present invention, the practitioner local database shares
information with external applications, including, but not limited to, a patient management
system 109 and a billing system 110. Accordingly, the practitioner local database includes
not only information regarding the medical devices, but also patient identification
information, insurance reimbursement information (e.g., L code information or other
information for populating template letters of necessity), and other information that allows
the system of the present invention to integrate with the other patient and business
applications used by practitioners in running their practice.

[0043] As discussed above, a practitioner may enter patient information through either the
PDA 100, or the practitioner workstation 101. In one embodiment of the present invention,
the information input to the PDA 100 is synchronized with the practitioner workstation 101
through a connection S100 to a serial port of the practitioner workstation 101, or other
communications link such as a wireless link or infrared link.

[0044] In other embodiments of the present invention, external devices may be used to
gather patient information. For example, a digitizer 106, a digital camera 107, and/or a
digital video camera 108 may be used to further gather patient information. The information
input to the digitizer 106, digital camera 107, or digital video camera 108 may be transferred
to the practitioner local database 102 via a connection to the PDA 100, or via a connection to
the practitioner workstation 101 (not shown). Information may be transferred between the
digitizer 106, digital camera 107, and digital video camera 108, for example, through a wired
connection, or other communications link such as a wireless link or an infrared link.

[0045]  Once the patient information has been gathered, the patient information is sent to
the web server 104 via a communications network 103. In one embodiment of the present
invention, the communications network 103 is the Internet.

[0046] The web server 104 may be implemented using the computer system 1001 of Figure
10, for example, or any other suitable PC, workstation, server, or other device for hosting an
interface through which practitioners may interact with information maintained in the central
database 105. In one embodiment of the present invention, the user interface provided by the
web server 104 is a world wide web interface accessible through the communications

network 103 (e.g., the Internet) via commercially available web browser tools including, but

10
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not limited to, INTERNET EXPLORER, available from Microsoft Corporation and
NETSCAPE NAVIGATOR, available from Netscape Communications Corporation. The
commercially available web browser tool running on the practitioner workstation 101 or the
PDA 100 provides accessibility to applications running on the web server 104 providing
access to information in the central database 105.

[0047] The central database 105 is a digital repository that may be implemented, for
example, through a commercially available RDBMS based on SQL, such as ORACLE,
SYBASE, INFORMIX, DB/2, or MICROSOFT SQL SERVER, through an ODBMS, or
through custom database management softwate. In one embodiment of the present invention,
the central database 105 includes information related to medical device (e.g., prostheses or
orthotic devices) components and configurations, as well as patient information provided via
the web server 104 from various practitioners interacting with the system.

[0048] The web server 104 hosts applications for receiving patient information from a
practitioner workstation 101, or from a practitioner’s PDA 100 via the communications
network 103. Furthermore, the web server 104 hosts applications for storing patient-specific
information in the central database 105, and processing patient information so as to determine
optional configurations of medical devices made up of medical device components that best
meet a particular patient’s needs. The optional medical device configurations are tailored to
an individual patient’s needs and made up of components, the descriptions of which are
stored in the central database 105. The web server 104 also supports applications for
managing the central database 105. For example, the web server 104 hosts applications for
maintaining practitioner-specific information, such as, for example, historical information on
a practitioner’s prior patients. Furthermore, the web server 104 hosts applications for
maintaining the “catalog” of medical device components within the central database 105.
[0049] The inventors of the present invention have recognized that maintaining a medical
device fabrication shop is an inefficient and expensive component of a practitioner’s
business. As an example of how information provided from external devices may be used, in
one embodiment of the present invention, the system allows a practitioner to completely
outsource the fabrication of the medical device, thereby saving the practitioner the cost of
maintaining their own fabrication shop. In this example, the practitioner interviews the
patient providing the patient-specific information via the PDA 100 or practitioner workstation

101 interface. If required for assuring a proper fit, the practitioner then digitizes the patient’s

11
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stump or limb using an external digitizer 106 connected via a link to either the PDA 100 or
the practitioner workstation 101. The digitized image of the stump or limb, along with the
patient interview information, is sent to the web server 104 via the communications network
103. The patient interview information along with the digitized image of the stump or limb
provides sufficient information for the medical device vendor to not only provide the
components, but also to completely fabricate the system to fit the patient based on the
digitized image of the patient’s stump or limb. By outsourcing the fabrication of the medical
devices, practitioners are able to increase their efficiency, eliminate the overhead associated
with maintaining a fabrication shop, and to concentrate a larger portion of their time on the
more enjoyable and more profitable patient care aspect of their practice.

[0050] Extending this example further, with the system of the present invention, a
practitioner can practice without an office. A practitioner equipped with the PDA 100 and a
digitizer 106 according to the present invention could practice out of a virtual office, calling
on patients in person, recording information via the PDA 100 and obtaining digitized images
with the digitizer 106. Information gathered from patient visits will be maintained in a
practitioner local database 102 and sufficient information, including, for example, patient
interview information and digitized images, will be transferred to the central database 105
from which the vendor will fabricate the desired devices and ship them to the practitioner to
deliver to the patient.

[0051] Figure 2 shows the mechanisms implemented by the PDA 100, the practitioner
workstation 101, and the web server 104 according to one embodiment of the present
invention. The practitioner user interface 200 provides an interface through which a
practitioner may enter patient information as well as interact with the other mechanisms. As
discussed above, the practitioner user interface 200 may run on either a PDA 100, or the
practitioner workstation 101, or other device that can support an interactive user interface. In
one embodiment of the present invention, the practitioner user interface is a web-based
interface implemented in a standard markup language such as, for example, HTML, DHTML
XML, WML, or HDML..

[0052] The patient evaluation mechanism 201 interacts with the central database 105

2

through the database management mechanism 204. The patient evaluation mechanism 201
serves as a conduit between the practitioner interacting with the practitioner user interface

200 and the central database 105. The patient evaluation mechanism 201 is also configured

12
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to receive input data from external devices, such as a digitizer 106, a digital camera 107,
and/or a digital video camera 108, and to store that information in an acceptable format in the
central database 105 via the database management mechanism 204, The patient evaluation
mechanism 201 ensures that the appropriate patient information is gathered for a particular
patient. For example, the patient’s weight, height, size, shape, and clearance of a residual
limb, the size and shape of a contralateral limb, the size and shape of a limb for which an
orthotic device is to be configured, and the patient’s activity level will be used by the
configurator mechanism 205 to configure three options for a medical device meeting the
particular patient’s needs.

[0053] The database management mechanism 204, as discussed above, provides a
mechanism through which all other mechanisms may interact with the central database 105.
The database management mechanism is bi-directional, in that information being stored in
and retrieved from the central database 105, does so through the database management
mechanism 204.

[0054] The local database management mechanism 203 provides a function similar to that
of the database management mechanism 204, but in relation to the practitioner local database
102. Information gathered by the patient evaluation mechanism 201 may be stored in the
practitioner local database 102 via the local database management mechanism 203.
Information stored locally in the practitioner local database 102 may be later transferred or
copied to the central database 105.

[0055]  Patient-specific information is stored in the practitioner local database 102 and the
central database 105 with a patient-unique identification indicator. The databases associate
not only the patient’s personal information with the patient-unique identification indicator,
but also information related to the medical device or components purchased for the patient, as
well as other information, including, but not limited to, insurance reimbursement information
(e.g., carrier information, L code information, etc.), account information, and so forth.
Maintaining this information allows the vendor to keep a record of which components were
given to a particular patient (e.g., by storing component serial numbers associated with the
patient to which they were sold), and allows the practitioner to maintain patient history, and
to integrate the system of the present invention with other systems used in running the
practitioner’s practice (e.g., a patient management system, a billing system, an insurance

reimbursement system, etc.).
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[0056] The practitioner user interface 200 further provides a mechanism through which a
practitioner may interact with the configurator mechanism 205, the order management
mechanism 206, the patient information management mechanism 207, and the catalog
management mechanism 208. The configurator mechanism 205 is used to configure medical
device systems based on patient evaluation information stored in the central database 105 by
the patient evaluation mechanism 201. The configurator mechanism 205 interacts with
patient evaluation information stored in the central database 105 through the database
management mechanism 204. In one embodiment of the present invention, the configurator
mechanism 205 creates three optional medical device configurations based on the patient
evaluation information stored in the central database 105. These three options are presented
to the practitioner via the practitioner user interface 200. The practitioner may then interact
with the configurator mechanism 205 via the practitioner user interface 200 in order to
customize, or otherwise manipulate the proposed optional prosthetic configurations.

[0057] Once the practitioner has configured a medical device to his or her satisfaction, that
information is stored in the central database 105 by the configurator mechanism 205 through
the database management mechanism 204. Information is stored in the central database 105
based on which practitioner, and which patient of that practitioner, the information pertains.
The patient information management mechanism 207 provides a mechanism through which
the practitioner user interface 200 may query and maintain patient-specific information in the
practitioner local database 102 or the central database 105. The patient information
management mechanism 207 includes processes for maintaining L-code information for
patients, generating letters of necessity for patients, and for querying the practitioner local
database 102 or the central database 105 for patient-specific information. The processes of
the of the patient information management mechanism are accessible via a “my space”
capability of the practitioner user interface 200. The “my space” capability provides a
mechanism through which a particular practitioner may access all information pertaining to
all of their patients. The “my space” capability of the practitioner user interface 200 enables
quick access to all information regarding their particular patients and their order history. The
“my space” portion of the practitioner user interface 200 also provides status information,
including tracking information, for all pending orders placed by the practitioner.

[0058] The order management mechanism 206 provides the ability to order either

individual components from a catalog maintained within the central database 105, or a
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“package” of components making up a system configuration stored in the central database
105 as customized by a practitioner through the configurator mechanism 205. The
practitioner may interact with the order management mechanism 206 via the practitioner user
interface 200 (e.g., via the “my space” capability). In one embodiment of the present
invention, the order management mechanism 206 is configured to allow order entry as well as
status checking and package tracking for orders placed.

[0059] The catalog management mechanism 208 is available via the practitioner user
interface 200 and provides a mechanism through which a practitioner may browse a catalog
of all available components maintained within the central database 105. In one embodiment
of the present invention, the catalog management mechanism 208 provides the ability to
search for, browse, and access product information on all medical device components that are
maintained within the central database 105.

[0060] Figure 3 is a flow diagram illustrating a process through which a medical device
satisfying a particular patient’s needs is configured and ordered according to one embodiment
of the present invention. As shown in Figure 3, the process begins at step S301 where the
practitioner interviews the patient. As discussed above, the practitioner can collect the
patient information by interacting with the practitioner user interface 200 via a personal data
assistant 100. The interview process includes asking the patient a list of predetermined main
screening questions that are customized to the type of medical device being configured. For
example, if the patient is being interviewed for having a lower extremity prosthetic device
configured for them, the main screening questions are used to determine information such as
the amputation level, the clearance distance between the stump and the ground, the activity
level of the patient, the patient’s weight, and the desired suspension system for the prosthetic
device. Similar sets of questions are asked for other medical devices that may be configured
using the system of the present invention, including, but not limited to upper extremity
prosthetics, lower extremity orthotics, upper extremity orthotics, and spinal orthotics. Of
course, the list of main screening questions for a particular medical device may vary based on
the particular implementation of the system of the present invention.

[0061] After the patient has been interviewed, the process proceeds to step S302 where it is
determined which component classes are required for the patient’s prosthetic device. The
component classes correspond to the major components of a medical device. Examples of

component classes, as shown in Table 1 below, for a lower extremity prosthesis include, but
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are not limited to, foot, ankle, knee, liner, suspension system, and cosmesis. Examples of

component classes for other types of medical devices are also included in Table 1 below:

[0062] Table 1 - Examples of Component Classes for Various Medical Devices

Lower Upper Lower Upper Spinal
Extremity Extremity Extremity Extremity Orthotics
Prosthetics Prosthetics Orthotics Orthotics
Foot Terminal Foot Finger Neck
Device(s)
Ankle Wrist Ankle Wrist Back
Knee Elbow Knee Elbow Pelvis
Hip Shoulder Hip Shoulder etc.
Liner Liner etc. etc.
Suspension Suspension
Cosmesis Cosmesis
etc. etc.

[0063] The determination as to which component classes are required is directly derivable
from the patient’s answers to one or more of the main screening questions. For example, if
the patient interview determined that the amoutation level of a prosthetic patient was below
the knee, it would follow that a knee would not be a required component class for this patient.
[0064] Once it is determined which component classes are required for a particular patient,
the process proceeds to step S303 where the system determines which products stored in the
central database 105 are available for each of those required component classes. Other
criteria from the patient’s answers to the main screening questions are applied in making a
determination as to which products for each required component class satisfy the particular
patient’s needs. As an example of how this determination is made, stored with each product
in the central database 105 is information from which the applicability of a particular product
for a particular patient may be determined. For example, stored with each component is an
activity level indicator that specifies a maximum patient activity level on a scale of 1 to 4 for

which that component may be used. Accordingly, if a patient indicates in the patient
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interview that they have an activity level of 3, only those components supporting activity
levels 3 or 4 are candidates for this particular patient.

[0065] The process then proceeds to step S304 where a ranking criteria is applied to the
lists of products meeting the patient’s requirements. Examples of ranking criteria include,
but are not limited to, cost, weight, height, width, functionality, and inventory level. After
each of the products meeting the patient’s criteria is ranked, the process proceeds to step
S305 where a ranked list of medical devices satisfying this particular patient’s needs is
proposed. The ranked list of medical devices includes components from each of the required
component classes. By ranking the medical devices, a “good,” “better,” and “best” medical
device may be presented to the practitioner.

[0066] Once the ranked list of medical devices has been proposed, the process proceeds to
step S306 where the practitioner selects one of the proposed medical devices and customizes
it to further refine the medical device for this particular patient. In this step, further
information determined during the patient interview may be used to pre-populate options for
the selected medical device. For example, information such as foot size, foot side, heel
height, and toe stiffness of a prosthetic patient may be pre-populated for the practitioner
based on information determined during the patient interview. As discussed above, different
questions are asked of the patient based on the type of device being configured. Once the
customization has been completed, the process proceeds to step S307 where the practitioner
places an order for the customized proposed medical device.

[0067] Figure 4 is a block diagram illustrating one exemplary use of the system of the
present invention for configuring and purchasing a medical device. As shown in Figure 4,
patient information 401 is stored in the central database 105. The configurator 402 accesses
the patient information 401 from the central database 105. As discussed above, the
configurator 402 uses the patient information 401 to arrive at three medical device options,
medical device option one 403, medical device option two 404, and medical device option
three 405. These three options provide tailored solutions for the patient based on the patient
information 401 acquired during the patient interview, and further provide three different
configurations from which to choose. For example, medical device option one 403 may be
categorized as a “good” option, while medical device option two 404 may be categorized as a
“better” option, and medical device option three 405 may be categorized as the “best” option.

The “good,” “better,” and “best” options, as an example, may have an associated low,
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medium, and high price, respectively. As discussed above, the ranking of the three options
need not be only based on cost, but could also be based on weight, height, width, inventory,
or other criteria.

[0068] In one embodiment of the present invention, the three proposed medical device
options 403, 404, 405 are selected from a larger number of available medical device
configurations that are stored in the central database 105. Based on the patient information
401, the configurator 402 selects the three medical device options 403, 404, 405 based on
criteria related to the patient information 401.

[0069] Each of the three medical device options 403, 404, 405 includes components from
each of the component classes required, as determined from the patient interview. The
practitioner uset interface 200 allows the practitioner to select one of the proposed medical
device options as the selected device for the patient. The practitioner may then use the
customizer 407 to customize the selected medical device option, and order that customized
version. The customization process includes further defining the exact medical device for a
patient. This further definition of the medical device includes adding details dependent on
the type of medical device being configured including, but not limited to, left side or right
side components, size (e.g., foot size), stiffness, alignment, padding, cosmesis, and color.
Some of the information required for the customization is available from the patient
interview, in which case the customizer 407 pre-populates the values from data stored in the
central database 105 during the patient interview process.

[0070] Inone embodiment of the present invention, the results of the customization are
stored in the central database 105 and used to provide feedback for adjusting the algorithms
applied by the configurator 402. In one embodiment of the present invention, artificial
intelligence techniques known to those of ordinary skill in the artificial intelligence software
art are used to identify trends regarding the acceptance and rejection of the medical device
options 403, 404, 405 selected by the configurator 402 based on the patient information 401.
[0071]  For example, a particular component ‘X’ of medical device may be identified by an
algorithm of the configurator 402 as being a desirable component associated with a patient
having attribute ‘1. In practice, though, each time a practitioner selects a medical device
including component ‘X,’ the practitioner uses the customizer 407 to change component X’
to component ‘Y.’ This trend information (i.e., the results of the customizations) is stored in

the central database 105, and artificial intelligence techniques are applied to use this
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information to adjust the algorithm of the configurator 402 to cause component ‘Y’ to be
selected for patients having attribute ‘1° in the future. This feedback mechanism is an
ongoing process through which the algorithms determining the proposed medical devices are
refined to “learn” from historical information.

[0072] Figure 4A is a flow diagram illustrating a process through which an algorithm for
configuring a medical device is adjusted according to one embodiment of the present
invention. As shown in Figure 4A, the process begins at step S401 where an algorithm is
developed to propose a medical device based on patient information 401. The process then
proceeds to step S402 where the algorithm is applied to propose a medical device for a
particular patient based on patient information 401. The process then proceeds to step S403
where it is determined whether the proposed medical device was purchased as proposed or
customized. Ifit is determined that the proposed medical device was not customized (i.e.,
“No” at step S403), the process proceeds to step S404 where it is determined to continue
using the existing algorithm.

[0073] If, on the other hand, it is determined that the proposed medical device was
customized prior to being purchased (i.e., “Yes” at step S403), the process proceeds to step
5405 where the results of that customization are stored in the central database 105. The
process then proceeds to step S406 where a determination is made as to whether a trend has
developed regarding the customization of a particular proposed medical device. As discussed
above, this trend may indicate, among other things, that a particular component of a proposed
medical device is consistently de-selected during a customization process. If it is determined
that no trend has developed in the customization of proposed medical devices (i.e., “No” at
step S406), the process proceeds to step S404 where a determination is made to continue
using the existing algorithm.

[0074] If, on the other hand, a trend is uncovered (i.e., “Yes” at step S406), the process
proceeds to step S407 where the existing algorithm is adjusted to accommodate the trend
discovered at step S406. As described above, the discovery of the trend, as well as the
adjustment to the algorithm may be implemented using known artificial intelligence
techniques. The process then proceeds to step S408 where the existing algorithm is replaced
by the new, adjusted algorithm. The process then proceeds to step S402 where the new
algorithm is applied to propose a medical device. As indicated by the flow of the process

shown in Figure 4A, the adjustment and “learning” process is an ongoing process through
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which an algorithm may be refined. As would be understood by one of ordinary skill in the
software art, the techniques illustrated in Figure 4A and described above are equally
applicable to other algorithms of the present invention.

[0075] Returning to Figure 4, in this example, the practitioner has used the customizer 407
to customize medical device option one 403. After the option has been customized, the
customized version of medical device option one 403A is displayed to the user on a summary
page 408 so that the customizations may be reviewed prior to placing an order. If the
customized version of medical device option one 403A is satisfactory to the practitioner, the
medical device is ordered by placing it into the shopping cart 406. By having the ability to
customize a particular medical device option, the practitioner has the ability to apply his
unique skills in configuring the best solution for his particular patient. Moreover, since many
prosthetists, for example, have favored approaches for interfacing and connecting prosthetic
components, the configurator provides the prosthetist the option of de-selecting all connectors
and interfaces available for a particular option. As recognized by the present inventors, this
ability allows practitioners to apply their skills in arriving at the best solution for the patient.
[0076] All information pertaining to the ordered medical device is maintained in the central
database 105, and may be accessed by the practitioner through the “my space” capability
provided by the practitioner user interface 200. The information maintained in the central
database 105 is related to the particular patient for which the medical device was ordered.
[0077] Figure 5 is a block diagram illustrating another exemplary use of the system of the
present invention for purchasing medical device components. As shown in Figure 5, the
system includes a catalog 501 of the various medical device components maintained in the
central database 105. The catalog 501 is accessible through the practitioner user interface
200. Once the desired items have been selected, they can either be placed directly into the
shopping cart 406, or they can be customized using the customizer 407. The shopping cart
406 shown in Figure 5 illustrates an example where a catalog item 502 was placed directly
into the shopping cart 406 from the catalog, and a customized version of a catalog item 503
that was placed into the shopping cart 406 after having been customized via the customizer
407. For catalog items that are customized by the customizer 407, the customized version of
the catalog item is displayed to the user on a summary page 408 so that the customizations

may be reviewed prior to placing an order. If the customized version of the catalog item 503
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is satisfactory to the practiﬁoner, the medical device is ordered by placing it into the shopping
cart 406.

[0078] Figure 6 is a block diagram illustrating yet another exemplary use of the system for
purchasing a medical device. As shown in Figure 6, this use of the system of the present
invention includes purchasing one of the three medical device options 403, 404, 405 as
configured by the configurator 402, without first customizing the selected option using the
customizer 407. In this example, once the three medical device options 403, 404, 405 are
generated, the practitioner simply selects one of those options and places it in the shopping
cart 406. In the example shown in Figure 6, medical device option 2 404, has been selected
by the practitioner and placed into the shopping cart 406.

[0079]  Figure 7 illustrates exemplary data structures in which the various options shown in
Figure 4 and Figure 6 may be stored in the central database 105. As shown in Figure 7,
option one 701, option two 705, and option three 709, each include three fields. Each option
includes a class one component 702, 706, 710, a class two component 703, 707, 711, and a
class three component 704, 708, 712. In this example, the combination of a class one
component, a class two component, and a class three component provide a complete
prosthesis option for this particular exemplary patient. In other examples, the fields would
include class components required for an upper extremity prosthetic, a lower extremity
orthotic, an upper extremity orthotic, a spinal orthotic, or another type of medical device. In
the example of Figure 7, if a class one component corresponds to a foot, a class two
component corresponds to an ankle, and a class three component corresponds to a knee, each
of these options would be a viable prosthesis option for an above-the-knee amputee. As
further illustrated in Figure 7, while option one 701, option two 705, and option three 709 all
include the same component parts, none of the options are identical. For example, option one
701 includes foot A, ankle 1, and knee Al. Option two includes foot B, ankle 2, and knee
Al. Option three includes foot C, ankle 3, and knee A1. While all three options include the
same class three component (i.e., knee A1), none of the options have the same class one
component, class two component combination. Based on information stored in the central
database 105, it is possible for the configurator 302 to categorize each of these three options
as “good,” “better,” and “best.”

[0080] Figure 8 illustrates exemplary data structures showing information stored with the

various medical device components within the central database 105. Figure 8 illustrates the
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different information that may be stored with each of the different foot options available for a
particular prosthetic device. Figure 8 shows five records 801, each of which corresponds to a
different foot option. Each record includes a component identification field 802, a field
indicating the maximum patient weight that may be supported by the foot 803, a field
indicating the maximum activity level that can be supported by the particular foot 804, a price
field 805, and a component weight field 806. The configurator 402 uses the information in
the various fields in arriving at the three proposed options. For example, based on the patient
interview information, the configurator 402 may determine, for example, based on a
particular patient’s weight, that a particular foot is not an option for this patient. For
example, if it was determined during the patient interview that a patient weighs 250 1bs.,
based on information stored in the foot records 801, a decision is made by the configurator
402 that foot A, foot B, foot D, and foot E are not acceptable options for this patient.
Accordingly, in this example, only foot C would be viable for this patient. Similarly, the
configurator 402 may use information stored in the other fields of the records 801 in
configuring options. Figure 8 illustrates but one example of the types of information that
may be stored with the various medical device components. As would be understood by one
of ordinary skill in the art, the configurator 402 can include processing to arrive at medical
device options using a variety of different information, which could be stored with each of
the various component types.

[0081] The price field 805 stored with each record 801 is used by the configurator 402,
along with corresponding price fields of the other components included in the medical device
option, in determining a total price for each of the medical device options, medical device
option 1, 403, medical device option 2, 404, and medical device option 3, 405. Moreover, the
configurator 402 can access information stored in the component weight field 806 to
determine a total weight for a particular option. Summary-type information pertaining to the
various medical device options will be presented to the practitioner on the summary page 408
following the customization of an option with the customizer 407. By presenting the
summary information on the summary page 408, the practitioner is able to reconsider the
modifications made during the customization process.

[0082] Figure 9 illustrates an overall system flow according to one embodiment of the
present invention. As shown in Figure 9, a practitioner uses a PDA 900 to input patient data

901 relating to the patient’s physical and lifestyle characteristics. In other embodiments, the
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patient data 901 is input directly into the practitioner desktop computer 902, or input via the
web server input portal 903. The patient data 901 may be stored on the practitioner desktop
computer 902 through a common PDA synchronization. The practitioner desktop computer
902 may also import images or other documents from any acceptable data source 904,
Alternatively, the patient data 901 may be transmitted to the web server input portal 903 via a
wireless connection. If the patient data 901 was stored on the practitioner desktop computer
902, that information may also be uploaded or downloaded from the web server input portal
903 along with any other images or documents 904 stored on the practitioner desktop
computer 902.

[0083] The web server input portal 903 provides a personal data storage area for the
practitioner in which practitioner-specific documents may be stored 906. The patient data
901 provided to the web server input portal 903 are also stored in a patient-specific data area
90s.

[0084] Through a browser running on the practitioner desktop computer 902 or on the PDA
900, the practitioner can access the web server 907. The web server 907 provides a user
interface that allows the practitioner to log in to the system and thereby access data related to
their patients and their historical order information 908. Patient-specific data 905 may be
accessed through practitioner “My Space” pages 909 for configuring a medical device. The
medical device configurator 910 receives the patient data and presents medical device options
to the practitioner through the medical device configurator pages 911. The practitioner may
customize one of the medical device options by selecting that option from the medical device
configurator pages 911 and processing it with the medical device customizer 912. The
medical device customizer pages 913 allow the practitioner to access the functionality of the
medical device customizer 912 to customize a medical device solution. Once a customized
option has been completed, the practitioner will have the customized option presented in the
summary page 916 so that a review of the customizations can be done. The customized
option may then be ordered by placing it in the shopping cart 914. The practitioner “My
Space” pages 909 provide access to both historical and current order status information
through the order management section 918.

[0085] In an alternative embodiment, the practitioner can select one of the medical device
configurations presented on the medical device configurator pages 911 and place it directly

into the shopping cart 914 without performing the customization process described above.
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[0086] The practitioner “My Space” pages 909 also provide access to a catalog 917 of
medical device components. As with the medical device options, the catalog items may also
be customized through the customizer 912. When catalog items are customized, the
customized version of the catalog item is presented in the summary page 916 prior to
ordering. The customized catalog item may then be ordered by placing it in the shopping cart
914. Alternatively, if the catalog item is not customized, the catalog item may be placed
directly into the shopping cart 915 without going through the summary page 916.

[0087] The practitioner “My Space” pages 909 also provide access to a patient
management section 919. The patient management section 919 provides a practitioner with
access to patient-specific information such as, for example, patient history information
including part numbers of medical devices ordered in the past, reimbursement information,
account balance information, and information concerning letters of necessity generated for a
particular patient. In one embodiment of the present invention, the patient management
section 919 provides access to the catalog 917 thereby facilitating, for example, the order of
replacement parts for a medical device of a particular patient.

[0088] Figures 10A-10H illustrate exemplary screens from a practitioner’s user interface
according to one embodiment of the present invention. Figure 10A illustrates an exemplary
“My Space” page.

[0089] Figure 10B illustrates an exemplary patient interview screen to be filled out by a
practitioner when interviewing a patient for configuring a medical device. In the example
shown in Figure 10B, the questions indicate that the medical device being configured is a
lower extremity prosthetic device.

[0090] Figure 10C illustrates an exemplary screen for displaying a “good,” “better,” and
“best” proposed medical device based on a minimal amount of patient information.

[0091] Figure 10D illustrates an exemplary screen for displaying information about a
medical device component from the catalog of components maintained in the central database
105.

[0092] Figure 10E illustrates an exemplary customizer screen for customizing a selected
medical device option.

[0093] Figure 10F illustrates an exemplary shopping cart screen indicating the medical

device components currently selected.
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[0094] TFigure 10G illustrates an exemplary order form screen for capturing shipping
information for an order.

[0095] Figure 10H illustrates an exemplary print order summary screen allowing a
practitioner to print a copy of the order being placed.

[0096] Figure 11 illustrates a computer system 1101 upon which an embodiment of the
present invention may be implemented. The present invention may be implemented on a
single such computer system, or a collection of multiple such computer systems. The
computer system 1101 includes a bus 1102 or other communication mechanism for
communicating information, and a processor 1103 coupled with the bus 1102 for processing
the information. The computer system 1101 also includes a main memory 1104, such as a
random access memory (RAM) or other dynamic storage device (e.g., dynamic RAM
(DRAM), static RAM (SRAM), and synchronous DRAM (SDRAM)), coupled to the bus
1102 for storing information and instructions to be executed by processor 1103. In addition,
the main memory 1104 may be used for storing temporary variables or other intermediate
information during the execution of instructions by the processor 1103. The computer system
1101 further includes a read only memory (ROM) 1105 or other static storage device (e.g.,
programmable ROM (PROM), erasable PROM (EPROM), and electrically erasable PROM
(EEPROM)) coupled to the bus 1102 for storing static information and instructions for the
processor 1103,

[0097] The computer system 1101 also includes a disk controller 1106 coupled to the bus
1102 to control one or more storage devices for storing information and instructions, such as
a magnetic bard disk 1107, and a removable media drive 1108 (e.g., floppy disk drive, read-
only compact disc drive, read/write compact disc drive, compact disc jukebox, tape drive, and
removable magneto-optical drive). The storage devices may be added to the computer
system 1101 using an appropriate device interface (e.g., small computer system interface
(SCSI), integrated device electronics (IDE), enhanced-IDE (E-IDE), direct memory access
(DMA), or ultra-DMA).

[0098] The computer system 1101 may also include special purpose logic devices (e.g.,
application specific integrated circuits (ASICs)) or configurable logic devices (e.g., simple
programmable logic devices (SPLDs), complex programmable logic devices (CPLDs), and

field programmable gate arrays (FPGAs)).
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[0099] The computer system 1101 may also include a display controller 1109 coupled to
the bus 1102 to control a display 1110, such as a cathode ray tube (CRT), for displaying
information to a computer user. The computer system includes input devices, such as a
keyboard 1111 and a pointing device 1112, for interacting with a computer user and
providing information to the processor 1103. The pointing device 1112, for example, may be
a mouse, a trackball, or a pointing stick for communicating direction information and
command selections to the processor 1103 and for controlling cursor movement on the
display 1110. In addition, a printer may provide printed listings of the data
structures/information stored and/or generated by the computer system 1101.

[0100] The computer system 1101 performs a portion or all of the processing steps of the
invention in response to the processor 1103 executing one or more sequences of one or more
instructions contained in a memory, such as the main memory 1104. Such instructions may
be read into the main memory 1104 from another computer readable medium, such as a hard
disk 1107 or a removable media drive 1108. One or more processors in a multi-processing
arrangement may also be employed to execute the sequences of instructions contained in
main memory 1104. In alternative embodiments, hard-wired circuitry may be used in place
of or in combination with software instructions. Thus, embodiments are not limited to any
specific combination of hardware circuitry and software.

[0101] As stated above, the computer system 1101 includes at least one computer readable
medium or memory for holding instructions programmed according to the teachings of the
invention and for containing data structures, tables, records, or other data described herein.
Examples of computer readable media are compact discs, hard disks, floppy disks, tape,
magneto-optical disks, PROMs (EPROM, EEPROM, flash EPROM), DRAM, SRAM,
SDRAM, or any other magnetic medium, compact discs (e.g., CD-ROM), or any other
optical medium, punch cards, paper tape, or other physical medium with patterns of holes, a
carrier wave (described below), or any other medium from which a computer can read.
[0102] Stored on any one or on a combination of computer readable media, the present
invention includes software for controlling the computer system 1101, for driving a device or
devices for implementing the invention, and for enabling the computer system 1101 to
interact with a human user (e.g., print production personnel). Such software may include, but
is not limited to, device drivers, operating systems, development tools, and applications

software. Such computer readable media further includes the computer program product of
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the present invention for performing all or a portion (if processing is distributed) of the
processing performed in implementing the invention.

[0103] The computer code devices of the present invention may be any interpretable or
executable code mechanism, including but not limited to scripts, interpretable programs,
dynamic link libraries (DLLs), Java classes, and complete executable programs. Moreover,
parts of the processing of the present invention may be distributed for better performance,
reliability, and/or cost.

[0104] The term “computer readable medium” as used herein refers to any medium that
participates in providing instructions to the processor 1103 for execution. A computer
readable medium may take many forms, including but not limited to, non-volatile media,
volatile media, and transmission media. Non-volatile media includes, for example, optical,
magnetic disks, and magneto-optical disks, such as the hard disk 1107 or the removable
media drive 1108. Volatile media includes dynamic memory, such as the main memory
1104. Transmission media includes coaxial cables, copper wire and fiber optics, including
the wires that make up the bus 1102. Transmission media also may also take the form of
acoustic or light waves, such as those generated during radio wave and infrared data
communications.

[0105] Various forms of computer readable media may be involved in carrying out one or
more sequences of one or more instructions to processor 1103 for execution. For example,
the instructions may initially be carried on a magnetic disk of a remote computer. The
remote computer can load the instructions for implementing all or a portion of the present
invention remotely into a dynamic memory and send the instructions over a telephone line
using a modem. A modem local to the computer system 1101 may receive the data on the
telephone line and use an infrared fransmitter to convert the data to an infrared signal. An
infrared detector coupled to the bus 1102 can receive the daté carried in the infrared signal
and place the data on the bus 1102. The bus 1102 carries the data to the main memory 1104,
from which the processor 1103 retrieves and executes the instructions. The instructions
received by the main memory 1104 may optionally be stored on storage device 1107 or 1108
either before or after execution by processor 1103.

[0106] The computer system 1101 also includes a communication interface 1113 coupled
to the bus 1102. The communication interface 1113 provides a two-way data communication
coupling to a network link 1114 that is connected to, for example, a local area network

(LAN) 1115, or to another communications network 1116 such as the Internet. For example,
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the communication interface 1113 may be a network interface card to attach to any packet
switched LAN. As another example, the communication interface 1113 may be an
asymmetrical digital subscriber line (ADSL) card, an integrated services digital network
(ISDN) card or a modem to provide a data communication connection to a corresponding
type of communications line. Wireless links may also be implemented. In any such
implementation, the communication interface 1113 sends and receives electrical,
electromagnetic or optical signals that carry digital data streams representing various types of
information. ' “

[0107] The network link 1114 typically provides data communication through one or more
networks to other data devices. For example, the network link 1114 may provide a
connection to another computer through = local network 1115 (e.g., a LAN) or through
equipment operated by a service provider, which provides communication services through a
communications network 1116. In preferred embodiments, the local network 1114 and the
communications network 1116 preferably use electrical, electromagnetic, or optical signals
that carry digital data streams. The signals through the various networks and the signals on
the network link 1114 and through the communication intérface 1113, which carry the digital
data to and from the computer system 1101, are exemplary forms of carrier waves
transporting the information. The computer system 1101 can transmit and receive data,
including program code, through the network(s) 1115 and 1116, the network link 1114 and
the communication interface 1113. Moreover, the network link 1114 may provide a
connection through a LAN 1115 to a mobile device 1117 such as a personal digital assistant
(PDA), laptop computer, or cellular telephone. The LAN communications network 1115 and
the communications network 1116 both use electrical, electromagnetic or optical signals that
carry digital data streams. The signals thi-ough the various networks and the signals on the
network link 1114 and through the communication interface 1113, which carry the digital
data to and from the system 1101, are exemplary forms of carrier waves transporting the
information. The computer system 1101 can transmit notifications and receive data,
including program code, through the network(s), the network link 1114 and the
communication interface 1113.

[0108] Obviously, numerous modifications and variations of the presént invention are
possible in light of the above teachings. It is therefore to be understood that within the scope
of the appended claims, the invention may be practiced otherwise than as specifically

described herein.
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CLAIMS

I. A system for configuring a medical device, comprising:

a digital repository populated with entries defining medical device components, the
entries each associated with an individual medical device component and having

a component identification indicator,

a component class indicator, and

at least one patient attribute indicator;

a processor; and '

a computer readable medium encoded with processor readable instructions that when
executed by the processor implement

a practitioner user interface mechanism configured to provide a practitioner
with access to entries in the digital repository via a network and to allow the practitioner to
provide at least one patient interview answer indicator,

a patient interview mechanism configured to receive over the network the at
least one patient interview answer indicator corresponding to an attribute of a patient and to
store the at least one patient interview answer indicator in a memory, and

a configurator mechanism configured to select a subset of entries from the
digital repository based on the at least one patient interview answer indicator in the memory,
the subset of entries including entries corresponding to individual medical device components
of a medical device meeting a need of the patient.

2. The system of Claim 1, wherein the medical device comprises at least one of a
lower extremity prosthetic device, an upper extremity prosthetic device, a lower extremity
orthotic device, an upper extremity orthotic device, and a spinal orthotic device.

3. The system of Claim 1, wherein:

the computer readable medium is further encoded with processor readable instructions
that when executed by the processor further implement

a customization mechanism configured to at least one of add, remove, and
modify at least one entry of the subset of entries selected by the configurator mechanism, and
the practitioner user interface mechanism is further configured to provide access to the
customization mechanism.

4. The system of Claim 3, wherein the practitioner user interface mechanism is
further configured to provide a summary page of components customized by the

customization mechanism.
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5. The system of Claim 1, wherein:

the computer readable medium is further encoded with processor readable instructions
that when executed by the processor further implement

a medical device shopping mechanism configured to place an order for the
medical device and to store order information in the digital repository, and

the practitioner user interface mechanism is further configured to provide access to
the medical device shopping mechanism.

6. The system of Claim 5, wherein the medical device shopping mechanism is further
configured to determine all applicable price discounts for the medical device available to the
practitioner.

7. The system of Claim 1, wherein at least a portion of the practitioner user interface
mechanism is accessible via a personal data assistant.

8. The system of Claim 1, wherein at least a portion of the network comprises an
Internet protocol based network.

9. The system of Claim 1, wherein a least a portion of the network is the Internet.

10. The system of Claim 1, wherein the digital repository comprises:

a central digital repository, and

a practitioner local digital repository remote from the central database.

11. The system of Claim 10, wherein:

at least one of the practitioner local digital repository and the central digital repository
is further populated with patient historical entries, the patient historical entries each
associated with an individual patient and having

a patient identification indicator, and
at least one patient history indicator.

12. The system of Claim 11, wherein the at least one patient history indicator
comprises information corresponding to a medical device of the individual patient.

13. The system of Claim 12, wherein the information corresponding to a medical
device of an individual patient comprises an identification number of a component of the
medical device.

14. The system of Claim 11, wherein:

the patient historical entries further have

at least one patient care indicator.
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15. The system of Claim 14, wherein the patient care indicator comprises
reimbursement information.

16. The system of Claim 15, wherein the reimbursement information comprises an L.
code indicator. |

17. The system of Claim 11, wherein the digital repository is configured to interface
with an external system.

18. The system of Claim 17, wherein the external system comprises at least one of a
patient management system, a billing system, and an insurance reimbursement system.

19. The system of Claim 1, wherein:

the computer readable medium is further encoded with processor readable instructions
that when executed by the processor further implement

~ apatient letter of necessity generation mechanism configured to generate a
letter of necessity for the patient based on information stored in the digital repository and to
store the letter of necessity in the digital repository, and

the practitioner user interface mechanism is further configured to provide access to
the patient letter of necessity generation mechanism.

20. The system of Claim 1, vx;herein the digital repository comprises a database.

21. The system of Claim 1, wherein the practitioner user interface is further
configured to accept the at least one patient interview answer indicator from an external
device.

22. The system of Claim 21, wherein the external device is at least one of a digitizer,
a digital camera, and a digital video camera.

23. The system of Claim 1, wherein:

the entries in the digital repository further have a ranking indicator, and

the configurator mechanism is further configured to select a plurality of subsets of
entries from the digital repository based on the at least one patient interview answer indicator
in the memory, each of the plurality of subsets including entries corresponding to individual
medical device components of a medical device meeting the need of the péltient and being
ranked based on the ranking indicator of the entries.

24. The system of Claim 23, wherein the ranking indicator comprises at least one of a
component cost indicator, a component weight indicator, a component height indicator, a
component width indicator, a component activity level indicator, and an inventory indicator.

25. The system of Claim 23, wherein:
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the computer readable medium is further encoded with processor readable instructions
that when executed by the processor further implement

a customization mechanism configured to select one of the plurality of subsets of
entries and at least one of add, remove, and modify at least one entry of the one of the
plurality of subsets of entries selected by the configurator mechanism, and

the practitioner user interface mechanism is further configured to provide access to
the customization mechanism.

26. The system of Claim 25, wherein:

the computer readable medium is further encoded with processor readable instructions
that when executed by the processor further implement

a medical device shopping mechanism configured to place an order for the medical
device corresponding to the one of the plurality of subsets of entries selected by the
customization mechanism and to store order information in the digital repository, and

the practitioner user interface mechanism is further configured to provide access to
the medical device shopping mechanism.

27. The system of Claim 25, wherein the practitioner user interface mechanism is
further configured to provide a summary page of components customized by the
customization mechanism.

28. The system of Claim 1, wherein:

the computer readable medium is further encoded with processor readable instructions
that when executed by the processor further implement

a catalog mechanism configured to select a subset of entries from the digital
repository based on a query and to provide the subset of entries to the practitioner user
interface mechanism, and

amedical device component shopping mechanism configured to place an
order for a medical device component corresponding to at least one selected entry of the
subset of entries and to store order information in the digital repository

the practitioner user interface mechanism is further configured to accept the query
from a user, to provide the query to the catalog mechanism, and to select the at least one
selected entry of the subset of entries provided by the catalog mechanism.

29. The system of Claim 28, wherein:

the computer readable medium is further encoded with processor readable instructions

that when executed by the processor further implement
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a customization mechanism configured to select at least one of the subsets of
entries and at least one of add, remove, and modify at least one entry of the one of the
plurality of subsets of entries selected by the catalog mechanism, and

the practitioner user interface mechanism is further configured to provide access to
the customization mechanism.

30. The system of Claim 29, wherein the practitioner user interface mechanism is
further configured to provide a summary page of components customized by the
customization mechanism.

31. A method for configuring a medical device, comprising the steps of:

populating a digital repository with information corresponding to a plurality of
medical device components;

interviewing a patient having a need for a medical device to determine at least one
patient attribute;

storing the at least one patient attribute in a memory; and

querying the digital repository for a subset of medical device components based on
the at least one patient attribute, the subset of medical device components corresponding to a
medical device meeting the need of the patient.

32. The method of Claim 31, wherein the medical device comprises at least one of a
lower extremity prosthetic device, an upper extremity prosthetic device, a lower extremity
orthotic device, an upper extremity orthotic device, and a spinal orthotic device.

33. The method of Claim 31, further comprising the step of:

customizing at least one of the subset of medical device components to create a
customized medical device further meeting the need of the patient.

34. The method of Claim 31, wherein the querying step comprises:

querying the digital repository for a plurality of subsets of medical device components
based on the at least one patient aMBute, the subset of medical device components
corresponding to a medical device meeting the need of the patient; and

ranking the plurality of subsets based on a ranking criteria.

35. The method of Claim 34, wherein the ranking criteria is at least one of a weight
of the medical device, a height of the medical device, a width of the medical device, a cost of
the medical device, an activity level supported by the medical device, and an inventory status
of the medical device.

36. The method of Claim 34, further comprising the step of:
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selecting one of the plurality of subsets;

customizing the one of the plurality of subsets to create a customized medical device
further meeting the need of the patient; and

ordering the customized medical device.

37. The method of Claim 36, wherein the ordering step comprises reviewing the
customized medical device prior to ordering.

38. The method of Claim 36, wherein the ordering step comprises determining all
applicable price discounts for the medical device for the practitioner.

39. The method of Claim 31, wherein the interviewing step comprises entering the at
least one patient attribute via at least one of a personal data assistant, a digitizer, a digital
camera, and a digital video camera.

40. A method for outsourcing the fabrication of a medical device, comprising the
steps of:

populating a digital repository with information corresponding to a plurality of
medical device components;

interviewing a patient having a need for a medical device to determine at least one
patient attribute;

measuring a body part of the patient and producing a digital map of the body part; and

querying the digital repository by a supplier for a subset of medical device
components based on the at least one patient attribute, the subset of medical device
components corresponding to a medical device meeting the need of the patient.

41. The method of Claim 40, wherein the medical device comprises at least one of a
lower extremity prosthetic device, an upper extremity prosthetic device, a lower extremity
orthotic device, an upper extremity orthotic device, and a spinal orthotic device.

42. The method of Claim 40, further comprising the step of:
sending the at least one patient attribute and the digital map to the supplier over a digital
communication link.

43. The method of Claim 40, further comprising the step of:

customizing the medical device by the supplier based on the digital map to produce a
customized medical device.

44. The method of Claim 42, wherein at least a portion of the digital communication
link comprises the Internet.

45. The method of Claim 42, further comprising the step of:
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shipping the customized medical device to the practitioner.

46. A system for configuring a medical device, comprising:

means for populating a digital repository with information corresponding to a
plurality of medical device components;

means for interviewing a patient having a need for a medical device to determine at
least one patient attribute;

means for storing the at least one patient attribute in a memory; and

means for querying the digital repository for a subset of medical device components
based on the at least one patient attribute, the subset of medical device components
corresponding to a medical device meeting the need of the patient.

47. The system of Claim 46, wherein the medical device comprises at least one of a
lower extremity prosthetic device, an upper extremity prosthetic device, a lower extremity
orthotic device, an upper extremity orthotic device, and a spinal orthotic device.

48. The system of Claim 46, further comprising:

means for customizing at least one of the subset of medical device components to
create a customized medical device further meeting the need of the patient.

49. The system of Claim 46, further comprising:

means for determining applicable discounts for the medical device for the practitioner.

50. A computer program product, comprising:

a computer storage medium and a computer program code mechanism embedded in
the computer storage medium for caqsing a processor to facilitate the management of a digital
workflow, the computer program code mechanism having

a first computer code device configured to populate a digital repository with data that
is descriptive of components of a medical device,

a second computer code device configured to collect patient information and to store
patient specific information in a memory, and

a third computer code device configured to select a subset of components stored in the
digital repository based on the patient specific information so as to configure a medical
device meeting a need of a particular patient.

51. The computer program product of Claim 50, wherein the medical device
comprises at least one of a lower extremity prosthetic device, an upper extremity prosthetic
device, a lower extremity orthotic device, an upper extremity orthotic device, and a spinal

orthotic device.
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52. The computer program product of Claim 50, wherein:

the first computer code device is further configured to populate ranking information
associated with the components of a medical device in the digital repository corresponding to
a ranking criteria; and

the third computer code device is further configured to select a plurality of subsets of
components stored in the digital repository based on the patient specific information and to
rank the plurality of subsets based on the ranking criteria so as to configure a plurality
medical devices meeting the need of a particular patient.

53. The computer program product of Claim 50, further comprising:

a fourth computer code device configured to customize at least one component of the
subset of components selected by the third computer code device.

54. The computer program product of Claim 52, further comprising:

a fourth computer code device configured to customize at least one component of one
of the plurality of subsets of components selected by the third computer code device.

55. The computer program product of Claim 50, further comprising:

a fourth computer code device configured to accept an order for the medical device
over a digital communication link.

56. The computer program product of Claim 55, wherein at least a portion of the
digital communication link is the Internet.

57. The computer program product of Claim 50, wherein:

the second computer code device is further configured to store the patient specific
information in the memory over a digital communication link.

58. The computer program product of Claim 57, wherein at least a portion of the
digital communication link is the Internet.

59. The computer program product of Claim 50, wherein:

the second computer code device is further configured to collect patient information
via at least one of a personal data assistant, a personal computer, a digitizer, a digital camera,
and a digital video camera.

60. The computer program product of Claim 50, further comprising;:

a fourth computer code device configured to provide an interface to an external
system, wherein

the first computer code device is further configured to populate patient historical

information associated with a particular patient.
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61. The computer program product of Claim 59, wherein the patient historical
information comprises an identification number of a component of a medical device of the
patient.

62. The computer program product of Claim 60, wherein:
the patient historical information comprises patient care information, and

the external system comprises at least one of a patient management system, a billing
system, and an insurance reimbursement system.

63. The computer program product of Claim 62, wherein the patient care information
comprises at least one of reimbursement information and L code information.

64. The computer program product of Claim 55, wherein the fourth computer code
device is further configured to determine applicable discounts for the medical device for the
practitioner.

65. A method for configuring a medical device, comprising the steps of:

populating a digital repository with information corresponding to a plurality of
medical device components;

populating the digital repository with patient historical information associated with a
patient; ‘

interviewing the patient having a need for a medical device to determine at least one
patient attribute;

storing the at least one patient attribute in a memory via a digital communication link;

querying the digital repository for a subset of medical device components based on
the at least one patient attribute, the subset of medical device components corresponding to a
medical device meeting the need of the patient;

ordering the medical device over the digital communication link; and

storing information corresponding to the medical device in the digital repository
associated with the patient.

66. The method of Claim 65, wherein the medical device comprises at least one of a
lower extremity prosthetic device, an upper extremity prosthetic device, a lower extremity
orthotic device, an upper extremity orthotic device, and a spinal orthotic device.

67. The method of Claim 65, wherein the patient historical information comprises at
least one of reimbursement information and L code information

68. The method of Claim 65, further comprising the step of:

sharing information in the digital repository with an external system.
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69. The method of Claim 68, wherein the external system comprises at least one of a
patient management system a billing system, and an insurance reimbursement system.

70. A system for collecting data for use in configuring a medical device, comprising:

a digital repository populated with entries defining patient interview questions, the
entries each associated with a medical device type and having

amedical device type indicator, and
at least one patient interview question indicator;

a processor; and

a computer readable medium encoded with processor readable instructions that when
executed by the processor implement

a patient interview mechanism configured to
provide a practitioner with access to entries in the digital repository,
allow the practitioner to provide at least one patient interview answer
indicator corresponding to a patient interview question, and
store the at least one patient interview answer in a memory.

71. The system of Claim 70, wherein the medical device comprises at least one of a
lower extremity prosthetic device, an upper extremity prosthetic device, a lower extremity
orthotic device, an upper extremity orthotic device, and a spinal orthotic device.

72. The system of Claim 70, wherein at least a portion of the patient interview
mechanism is accessible via a personal data assistant.

73. The system of Claim 70, wherein the digital repository comprises a database.

74. The system of Claim 70, wherein the patient interview mechanism is further
configured to accept the at least one patient interview answer indicator from an external
device.

75. The system of Claim 74, wherein the external device is at least one of a digitizer,
a digital camera, and a digital video camera.

76. A method for collecting data for use in configuring a medical device, comprising
the steps of:

populating a digital repository with information corresponding to a plurality of patient
questions related to configuring a medical device;

interviewing a patient having a need for a medical device to determine at least one
patient attribute; and

storing the at least one patient attribute in a memory.
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77. The method of Claim 76, wherein the interviewing step comprises inputting the at
least one patient attribute via a personal data assistant.

78. The method of Claim 76, wherein the interviewing step comprises entering the at
least one patient attribute via at least one of a digitizer, a digital camera, and a digital video
camera.

79. The method of Claim 76, wherein the medical device comprises at least one of a
lower extremity prosthetic device, an upper extremity prosthetic device, a lower extremity
orthotic device, an upper extremity orthotic device, and a spinal orthotic device.

80. The system of Claim 3, wherein:

the customization mechanism is further configured to store a customization result in
the digital repository indicating a change made to the subset of entries selected by the
configurator mechanism, and

the computer readable medium is further encoded with processor readable instructions
that when executed by the processor further implements

an algorithm adjustment mechanism configured to adjust an algorithm of the
configurator mechanism based on the customization result stored in the digital repository, the
adjustment causing the configurator mechanism to select a different subset of entries based
on the at least one patient interview answer indicator.

81. The system of Claim 80, wherein the algorithm adjustment mechanism comprises
an application of artificial intelligence.

82. The method of Claim 31, further comprising the steps of:

customizing at least one of the subset of medical device components to create a
customized medical device further meeting the need of the patient;

storing a customization result of the customizing step in the digital repository;

comparing the customization result to the subset of medical device components to
identify a customization trend; and

adjusting an algorithm used in the querying step based on the customization trend
causing a different subset of medical device components to be queried based on the at least
one patient attribute.

83. The computer program product of Claim 53, further comprising:

a fifth computer code device configured to adjust an algorithm of the third computer

code device based on a result of the fourth computer code device, the adjustment causing the
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third computer code device to select a different subset of components based on the patient

specitic information.

84. The computer program product of Claim 83, wherein the result of the fourth

computer code device is stored in the digital repository.

85. The computer program product of Claim 83, wherein the fifth computer code

device comprises an application of artificial intelligence.
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User Preferences

Home

& Catalog
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Technical Information
Amputes Information
& Latest Releases
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wWelcome Mike Hopkins

Ohio Willow Wood
Free the Body...Free the Spirit
Hello Mike!

In Process Orders

Order Number Order Date Order Status -
05/21/2001 OPEN Edit Delete

WEBD001041

Processed Orders

Order Number
ORD101019

QOrder Date Urder Status
05/16/2001 CLOSED

Input From PDA Device

Download the PDA Set-Up Files
Date Entered Reference
To purchase Ohio Willow Wood products, you can choose one of several options:
1. Catalog - Find the description of the preduct, find the appropriate product number and then order it online.

2. Configurator - Allow us to help you choose the appropriste components for your patient and then order the components online.

3. Shopping Cart - Go directly to this area if you know the product numbers and then order online.

Plee‘:’sc contact us by phone or email if you have any questions about erdering online. Thank you for your interest in Ohio Willow Wood
products
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Hello Mikel

Adapter Choice

Your remaining clearance is between D and 2 inches.

ShigwAll Configurdtions - l

Suggested Configurations:

|Lemineted Pyramid/Reciever =] This adapter configuration Is used when there is little
clearance between the socket and foot. It consists of a
laminated pyramid adapter and & 4-hole 30-mm adapter for

the foot.
Min. Adapter Clearance Max. Adapter Clearance
o 3
Pieces of the adapter set:
| Composite 4-Hote Pyramid Adapter ~linto

|Cumposile Leminating Pyramid Adapter _:l Info
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Amputee Information
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= Lotest Releases Remove 1 ® 2LTM-23LB~1L HH 4 4 ! EA $189.00 $189.00
New Item Remove ALC-9160 Alpha 6mm Contour Med Diam Cushion Liner, Buff SET $439.00 $439.00 ’
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700-BKX-025C BK Foam Cover, Buff Color, 1in(25mm) Center Hols EA $26.00 $26.00
o oc y 845.00]

I™  Advanced Made, for Ordar Quantity more than 10,
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