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(57) ABSTRACT

Various embodiments for providing remote delivery and
monitoring of health care are provided. In one embodiment,
an apparatus for providing unmanned medical care in remote
areas to a patient is provided. A container is adapted for
transport using a standardized shipping mechanism. The con-
tainer is adapted to provide remote delivery of health care. In
an additional embodiment, a portable apparatus for dermato-
logical monitoring is provided. An imaging device is inte-
grated into a housing. The imaging device is adapted to obtain
a digital, high-resolution image of a patient. In still another
embodiment, a portable apparatus for orthopedic monitoring
of a patient is provided. A housing is adapted for one of
positioning adjacent to and positioning within an orthopedic
cast. A diagnostic biomedical device integrated into the hous-

(1) Appl- No: 12/409,779 ing. The diagnostic biomedical device is adapted for obtain-
ing an orthopedic image of a portion of the patient treated
(22) Filed: Mar. 24,2009 with the orthopedic cast.
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REMOTE DELIVERY AND MONITORING OF
HEALTH CARE

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates in general to comput-
ers and computer-assisted devices, and more particularly to
apparatus, method and computer program product embodi-
ments of devices for providing medical care with the remote
assistance of a medical professional.

[0003] 2. Description of the Related Art

[0004] Computers and computer systems are found in a
variety of settings in today’s society. Computing environ-
ments and networks may be found at home, at work, at school,
in government, and in other settings. Computers and com-
puter systems, including associated data storage, are increas-
ingly being utilized to lower costs, increase productivity,
provide security, and a host of other functions.

[0005] In the medical industry, the resources of medical
professionals are increasingly spread in a variety of areas. In
addition, demand for care has increased, while the supply,
particularly of primary care physicians, has not. As a result,
an alternative mechanism to meet medical need, such as pro-
viding remote contact with medical professionals for routine
medical care, is needed. This alternative mechanism would
help the medical professional better manage the increasing
demand on their available resources, principally time, and
allow for greater access to care for more patients. Currently,
an effortis underway to facilitate medical consultations using
computers and computing systems. This current effort, as of
yet, has not fully addressed the need.

[0006] Providing health care in remote areas has been a
challenge for decades. Traditionally, teams of healthcare pro-
fessionals combine their talents and skills and engage in
“missions” to areas where healthcare is required. These mis-
sions are limited in scope and duration, and generally rely on
donations of time and equipment by the participants. Health-
care is only provided during the course of the missions, and
follow-up care is rarely available for those in the area the
mission visits. This has been the traditional method of first
and second world nations providing healthcare to rural areas
for many years, and there are few advances in this method.

SUMMARY OF THE INVENTION

[0007] In light of the foregoing, a need exists for tools
allowing for the collection of medical data locally from a
patient and supervision of a remote medical professional. In
addition, a need exists for mechanisms whereby medical care
may be provided to remote areas where accessibility to such
care has been traditionally limited.

[0008] Accordingly, in one embodiment, by way of
example only, an apparatus for providing unmanned medical
care in remote areas to a patient is provided. A container is
adapted for transport using a standardized shipping mecha-
nism. The container provides for entry and secure accommo-
dation of the patient for treatment. A patient interface is
housed within the container. The patient interface is adapted
for receiving a patient input from the patient during the treat-
ment. A medical device interface is coupled to the patient
interface. The medical device interface has a communications
port for facilitating a modular installation of a region-specific
medical device to obtain medical information from the patient
during the treatment. A processor is in communication with
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each of the medical device interface and the patient interface.
The processor is adapted for processing each of the patient
input and the medical information obtained during the treat-
ment in accordance with a directive of a medical professional.
[0009] In an additional embodiment, again by way of
example only, a portable apparatus for dermatological moni-
toring is provided. The apparatus includes a housing. An
imaging device is integrated into the housing. The imaging
device is adapted for obtaining a digital, high-resolution,
dermatological image of a patient. A processor device is
integrated into the housing and in communication with the
imaging device. The processor is adapted for applying an
anti-motion algorithm to the dermatological image to
enhance image quality. A wireless communications interface
is integrated into the housing and coupled to the processor
device. The wireless communications interface is adapted to
upload the dermatological image to a remote server to be
viewed by a medical professional.

[0010] In still another embodiment, again by way of
example only, a portable apparatus for orthopedic monitoring
of a patient is provided. A housing is adapted for one of
positioning adjacent to and positioning within an orthopedic
cast. A diagnostic biomedical device integrated into the hous-
ing. The diagnostic biomedical device is adapted for obtain-
ing an orthopedic image of a portion of the patient treated
with the orthopedic cast. A wireless communications inter-
face is coupled to the diagnostic biomedical device. The
wireless communications interface is adapted to upload the
orthopedic image to a remote server to be viewed by a medical
professional.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] In order that the advantages of the invention will be
readily understood, a more particular description of the inven-
tion briefly described above will be rendered by reference to
specific embodiments that are illustrated in the appended
drawings. Understanding that these drawings depict exem-
plary embodiments of the invention and are not therefore to be
considered to be limiting of its scope, the invention will be
described and explained with additional specificity and detail
through the use of the accompanying drawings, in which:
[0012] FIG. 1illustrates an exemplary computing environ-
ment of which aspects thereof may be incorporated into
embodiments of the present invention;

[0013] FIG. 2 illustrates an exemplary apparatus for pro-
viding medical care to rural and remote areas;

[0014] FIG. 3 illustrates an exemplary patient area of the
apparatus depicted in F1G. 2;

[0015] FIG. 4 illustrates an exterior view of the exemplary
apparatus depicted in F1G. 2;

[0016] FIG. 5 illustrates a system of communication
between the apparatus depicted in FIG. 2 and a remote server
accessible by a medical professional,

[0017] FIG. 6 illustrates a device for obtaining dermato-
logical images for remote view by a medical professional,
[0018] FIG. 7 illustrates charging functionality of the
device illustrated in FIG. 6;

[0019] FIG. 8 illustrates exemplary internal electronic
components of the device illustrated in FIG. 6;

[0020] FIG. 9illustrates an additional system of communi-
cation between the device illustrated in FIG. 6 and remote
servers accessible by a medical professional;

[0021] FIG. 10 illustrates various views of a device for
obtaining orthopedic images of a patient;
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[0022] FIG. 11 illustrates exemplary internal components
of the device illustrated in

[0023] FIG.10;

[0024] FIG. 12 illustrates an additional system of commu-
nication between the device illustrated in FIG. 10 and a
remote server accessible by a medical professional;

[0025] FIG. 13 illustrates an exemplary method of opera-
tion of the apparatus illustrated in FIG. 2;

[0026] FIG. 14 illustrates an exemplary method of opera-
tion of the device illustrated in FIG. 6; and

[0027] FIG. 15 illustrates an exemplary method of opera-
tion of the device illustrated in FIG. 10.

DETAILED DESCRIPTION OF THE DRAWINGS

[0028] The illustrated embodiments below provide mecha-
nisms for remote delivery and monitoring of healthcare to
patients. For example, in one embodiment, health dermato-
logical health information is obtained using a specialized
device and conveyed to a medical professional for remote
diagnosis and monitoring purposes. In an additional embodi-
ment, orthopedic health information is obtained using an
additional specialized device and conveyed to a medical pro-
fessional for monitoring purposes. In still an additional
embodiment, an apparatus is delivered to a rural or remote
area. The apparatus includes tools for obtaining medical data
and treatment under the supervision of a medical profes-
sional. In each of the illustrated embodiments, the medical
information is obtained from the patient without the need for
onsite medical attendance of the medical professional. This
frees the medical professional’s resources to be spread across
a greater area, and allows the delivery of medical care to
locations where access by a medical professional has typi-
cally been difficult or impossible.

[0029] Embodiments of the invention may be described
herein in terms of functional and/or logical block components
and various processing steps. It should be appreciated that
such block components may be realized by any number of
hardware, software, and/or firmware components configured
to perform the specified functions. For example, an embodi-
ment of the invention may employ various integrated circuit
components, e.g., memory elements, digital signal process-
ing elements, logic elements, look-up tables, or the like, that
may carty out a variety of functions under the control of one
or more microprocessors or other control devices. In addition,
those skilled in the art will appreciate that embodiments of the
present invention may be practiced in conjunction with any
number of data transmission and data formatting protocols
and that the system described herein is one example embodi-
ment of the invention.

[0030] For the sake of brevity, conventional techniques
related to signal processing, data transmission, signaling, net-
work control, the 802.11 family of specifications, wireless
networks, additional communications systems and specifica-
tions, and other functional aspects of the systems (and the
individual operating components of the systems) may not be
described in detail herein. Furthermore, the connecting lines
shown in the various figures contained herein are intended to
represent example functional relationships and/or physical
couplings between the various elements. It should be noted
that many alternative or additional functional relationships or
physical connections may be present in an embodiment of the
invention,

[0031] The following description refers to elements or
nodes or features being “connected” or “coupled” together.
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As used herein, unless expressly stated otherwise, “con-
nected” means that one element/node/feature is directly
joined to (or directly communicates with) another element/
node/feature, and not necessarily mechanically. Likewise,
unless expressly stated otherwise, “coupled” means that one
element/node/feature is directly or indirectly joined to (or
directly or indirectly communicates with) another element/
node/feature, and not necessarily mechanically. The term
“exemplary” is used in the sense of “example,” rather than
“model.” Although the figures may depict example arrange-
ments of elements, additional intervening elements, devices,
features, or components may be present in an embodiment of
the invention.

[0032] Turning to FIG. 1, an exemplary computer environ-
ment 10 in which aspects thereof may be incorporated into
one or more embodiments of the present invention as will be
further described is illustrated. Environment 10 includes a
computer 12. The computer 12 comprises a processor 14 and
a memory 6, such as random access memory (RAM). The
computer 12 is operatively coupled to a display 19, which
presents images such as windows to the user on a graphical
user interface 18. The computer 12 may be coupled to other
devices, such as a keyboard 16, a mouse device 20, a printer
28, etc. Of course, those skilled in the art will recognize that
any combination of the above components, or any number of
different components, peripherals, and other devices, may be
used with the computer 12.

[0033] Generally, the computer 12 operates under control
of an operating system (OS) 18 (e.g. ZOS, 0S/2, LINUX,
UNIX, WINDOWS, MAC OS) stored in the memory 6, and
interfaces with the user to accept inputs and commands and to
present results to the patient, for example through a graphical
user interface (GUI) module 32. In one embodiment of the
present invention, the OS 18 executes an application program
11 to gather medical information from a patient. Although the
GUI module 32 is depicted as a separate module, the instruc-
tions performing the GUI functions can be resident or distrib-
uted in the operating system 18, the application program 11,
or implemented with special purpose memory and proces-
SOrS.

[0034] Computer 12 includes a database 40. Database 40
may store a variety of relational information associated with
patients, including vital information, medical histories, drug
interactions, treatment instructions, and the like. Accord-
ingly, database 40 is shown including a number of medical
data files 15. Each of the medical data files 15 may be
accessed by the database 40 using application program 11, for
example. The skilled artisan will appreciate that application
program 11, database 40 and medical data files 15 may vary in
configuration and functionality according to a particular
implementation.

[0035] Thecomputer12 alsoimplements a compiler 13 that
allows an application program 11 written in a programming
language such as COBOL, PL/1, C, C++, JAVA, ADA,
BASIC, VISUAL BASIC or any other programming lan-
guage to be translated into code that is readable by the pro-
cessor 14. After completion, the computer program 11
accesses and manipulates data stored in the memory 6 of the
computer 12 using the relationships and logic that was gen-
erated using the compiler 13. The computer 12 also optionally
comprises an external data communication device 30 such as
a modem, satellite link, Ethernet card, wireless link or other
device for communicating with other computers, e.g. via the
Internet or other network.



US 2010/0249545 Al

[0036] Data storage device 22 is a direct access storage
device (DASD) 22, including one or more primary volumes
holding a number of datasets. DASD 22 may include a num-
ber of storage media, such as hard disk drives (HDDs), tapes,
and the like. Data storage device 36 may also include a num-
ber of storage media in similar fashion to device 22. The
device 36 may be designated as a backup device 36 for hold-
ing backup versions of the number of datasets primarily
stored on the device 22. As the skilled artisan will appreciate,
devices 22 and 36 need not be located on the same machine.
Devices 22 may be located in geographically different
regions, and connected by a network link such as Ethernet.
Devices 22 and 36 may include one or more volumes, with a
corresponding volume table of contents (VIOC) for each
volume.

[0037] In one embodiment, instructions implementing the
operating system 8, the computer program 11, and the com-
piler 13, as well as the database 40 and medical data fileset 14
are tangibly embodied in a computer-readable medium,
which may include one or more fixed or removable data
storage devices, such as a zip drive, disc 24, hard drive,
DVD/CD-ROM, digital tape, etc., which are generically rep-
resented as the disc 24. Further, the operating system 8 and the
computer program 11 comprise instructions which, when
read and executed by the computer 12, cause the computer 12
to perform the steps necessary to implement and/or use the
present invention. Computer program 11 and/or operating
system 8 instructions may also be tangibly embodied in the
memory 6 and/or transmitted through or accessed by the data
communication device 30. As such, the terms “article of
manufacture,” “program storage device” and “computer pro-
gram product” as may be used herein are intended to encom-
pass a computer program accessible and/or operable from any
computer readable device or media.

[0038] Embodiments of the present invention may include
one or more associated software application programs 11 that
include, for example, functions for managing a distributed
computer system comprising a network of computing
devices, such as a storage area network (SAN). Accordingly,
processor 14 may comprise a storage management processor
(SMP). The program 11 may operate within a single com-
puter 12 or as part of a distributed computer system compris-
ing a network of computing devices. The network may
encompass one or more computers connected via a local area
network and/or Internet connection (which may be public or
secure, e.g. through a virtual private network (VPN) connec-
tion), or via a fibre channel SAN or other known network
types as will be understood by those skilled in the art. (Note
that a fibre channel SAN is typically used only for computers
to communicate with storage systems, and not with each
other.) As one skilled in the art will appreciate, however,
various additional components of the environment 10 may
work individually or in concert to define, initialize, and per-
form the functionality for facilitating deduplication product
testing as will be further described.

[0039] In one of the illustrated embodiments, an on-de-
mand, self-sustaining and self-sufficient advanced medical
unit is provided for implementation in emerging/developing
markets. An exemplary unit may include an unmanned struc-
ture, such as a shipping container, which contains all the
instrumentation required to conduct a particular set of medi-
cal tests. Users of the apparatus enter the structure, provide
personal credentials, and then have certain tests or medical
procedures executed depending on need. Data would be col-
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lected by the apparatus and transmitted electronically in a
secured manner to medical professionals, such as doctors, for
analysis.

[0040] Diagnoses by the medical professional may be
transmitted back to the apparatus for retrieval by the user at a
later date. All patient data is secure, encrypted, and private.
Medical equipment in the structure is secured in such a way as
to prevent vandalism. Sterilization of the medical equipment
would be automatic. The structure could easily be moved
from one area to another via methods such as truck transport
or helicopter transport. Power to the structure is provided by
a sustainable, stand-alone method such as solar cells. yet also
allows for local power connections.

[0041] The standalone apparatus described above advances
providing medical care to areas where access to traditional
medicine has been limited or nonexistent. First, the apparatus
is unmanned, which reduces costs necessary to support onsite
personnel. Second, the apparatus is automated, which
reduces the chances for human error and contamination in the
collection of medical samples. Third, the apparatus is sustain-
able through the use of self-contained., onboard power.
Fourth, the apparatus is expeditious, as information is trans-
mitted on a frequent basis for review by offsite medical staff.
Finally, the apparatus is mobile, and can be moved to many
areas over time, providing a broader reach of medical care
than currently possible.

[0042] Inoneexemplary embodiment, the standalone appa-
ratus described above is capable of being transported to vari-
ous locations, using means such as truck, train, helicopter, or
ship. The apparatus is housed in a shelter similar in size to a
shipping container of the sort that are routinely used for
exporting goods from various countries, and which can be
seen stacked on trains and ships throughout the world. Equip-
ment necessary to provide unmanned healthcare is installed
within the container.

[0043] To assist the apparatus described above in providing
unassisted, stand-alone healthcare, a renewable, self-con-
tained power source for powering the apparatus may be inte-
grated. Such a power system may include solar energy panels,
an internal generator, or battery. A power connection for
external attachment, in the event that external power is avail-
able, may also be included. Finally, a communication center
for collecting and transmitting information to reviewing
medical professionals may implement several communica-
tions mechanisms such as Wili, Internet, Satellite, and cel-
lular communications protocols. As will be further described,
the patient area portion of the apparatus may be adapted for
collection of patient data (such as vital statistics and the like),
as well as for administration of healthcare related items (such
as vaccines, medications, etc.).

[0044] Turning to FIG. 2, an exemplary apparatus 100 for
providing medical care in remote and rural areas as described
previously is illustrated in block diagram format. Apparatus
100 includes a container 102 or similar housing. Container
102 may be comprised ofa corrugated steel material typically
used in shipping containers to provide strength. As the skilled
artisan will appreciate, a variety of additional materials may
be implemented. Container 102 houses a patient area 104. A
patient accesses the patient area through a door 116 (illus-
trated through arrow 114). The patient may interact with the
apparatus to provide or collect medical information, and
receive treatment inside patient area 104. Embodiments may
include places for the patient to sit (not shown), provide
samples, and otherwise interact with the apparatus 100.
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[0045] A medical device interface 106 portion provides an
interface between the medical processing area 108 and the
patient area 104. Interface 106 includes several communica-
tions ports 118 in which one or more input devices 120
tailored to the region of deployment are modularly connected.
Examples of such input devices 120 will be described further,
following. Medical processing area includes a computer envi-
ronment 10 such as the environment 10 depicted in FIG. 1
with specialized application to gathering, processing, and
dispensing medical information and treatment. Again, as the
skilled artisan will appreciate, the particular components of
environment 10 will vary according to a particular implemen-
tation. For example, the computer environment 10 may
include necessary electronics equipment for processing
samples collected in the patient area 104.

[0046] Medical processing area 108 is also connected to
communications equipment 110 and power management area
112. Power management area 112 performs power functions
for the apparatus 100. Power management area may include a
variety of power sources, such as one or more onboard bat-
teries 122, a generator 124, and/or a solar interface 126.
Power management area may be adapted to supply all of the
power needs for the apparatus 100, including the components
in computer environment 10 and devices 120 connected to the
medical device interface 106. Alternatively, power manage-
ment area 10 may include equipment allowing the connection
of the apparatus 100 to the local power grid.

[0047] Communications equipment 110 includes one or
more communications devices 128 providing the functional-
ity necessary to send/receive communications to/from offsite
medical personnel. Portions of the computer environment 10
may be used as or in conjunction with communications equip-
ment 110. Communications equipment may include devices
such as cellular devices, WiFi, Internet, Voice Over Internet
Protocol (VoIP), and similar devices to allow for the exchange
of information between apparatus 100 and the medical pro-
fessional.

[0048] Turning to FIG. 3, an exemplary interior 130 of a
patient area is illustrated. Interior 130 includes a variety of
equipment necessary to collect and analyze information, and
dispense treatment to a patient. Interior 130 as illustrated
includes several exemplary medical sampling and treatment
devices that are operable by the patient and observable
remotely under the supervision of the medical professional.
GUI interface 144 includes a platform for the collection of
medical information with an integrated GUI display 148 and
communications device 150, in this case, a telephone device.
In other exemplary embodiments, communications device
150 may include such devices as cameras and imaging
devices, microphones, keyboards, and other input devices
(not shown). Further, GUI display 148 may be adapted to be
touch sensitive for collection of patient input. A cuff device
146 is provided for obtaining medical data such as a patient’s
blood pressure. For the sake of convenience, a chair or other
seating device in which the patient is seated is not shown.

[0049] GUI interface 144 is an example of one or more
modular devices that are connectable into the medical device
interface. Other exemplary devices are additionally shown,
including a scale 142 and interconnected display 144 for
obtaining weight information, and a dispensary 132. Dispen-
sary 132 is adapted for dispensing treatment related items,
such as first-aid materials 134 which may be obtained by the
patient. Dispensary 132 may be adapted for providing a vari-

Sep. 30,2010

ety of health care related items, as the skilled artisan will
appreciate. Below dispensary 132 is a lavatory 140 for use by
a patient.

[0050] A commode 146 is provided. Commode 146 may be
adapted to obtain samples of medical data, such as a urine
sample, internally (shown by reference number 145). An
additional interface device 106 is located between the com-
mode 146 and the lavatory 140 for patient interaction. Inter-
face device 106 may include an additional GUI 139 for pro-
viding visual cues to the patient, as well as input buttons 135
and 137. Interface 106 may also include a collection window
138 for obtaining samples from the patient and/or dispensing
functionality. For example, window 138 may dispense certain
drugs 136, vaccines, and the like depending upon a particular
patient input, sample analysis, interaction with the medical
professional, etc.

[0051] Two dispensers 164 of sterilization material 166 are
incorporated into the ceiling of the interior 130 to provide for
automated sterilization functionality of the interior 130 once
the patient concludes treatment. Such automated sterilization
functionality may be enabled once the patient opens and
closes the door, and the apparatus has determined that the
patient has exited the patient area.

[0052] Turning to F1G. 4, an external view 180 of the appa-
ratus 100 (FIG. 2) is depicted. Container 102 is comprised of
corrugated steel, with handles 181 provided for ease of com-
mercial shipment. Power supply 183 is connected internally
to power management area 112 (FIG. 2) for external connec-
tion 186 ofelectrical power via plug 188. A door 160 includes
a handle and lock mechanism to allow for secure entry and
treatment of the patient inside. Several solar panels 182 are
arranged along the top portion of the apparatus for collection
of solar rays. The solar panels 182 are also connected intet-
nally to the power management area. Finally, an antenna 184
is connected internally to the communications equipment 110
(FIG. 2) for sending and receiving information as the skilled
artisan will appreciate.

[0053] FIG. 5 illustrates an exemplary system 190 of com-
munication between the apparatus 100 and a remote server
accessible by the medical professional. The apparatus 100
may implement wireless signals 192, 194 which are collected
and transmitted by transceiver 208 as illustrated via the
depicted communications paths. Satellite communication
may relay the wireless signals 192, 194 to an additional
transceiver 204, where it is transmitted over network 206
(such as the World Wide Web or a local Intranet or Extranet)
to the remote server 196. The transceiver 208 may also send
the communication directly to the remote server 196. Alter-
natively still, the apparatus 100 may be hard-wired to the
remote server 196. In each case, data, images, information,
voice and/or auditory communication, etc. may be relayed
to/from the apparatus to/from the remote server 196 where it
may be viewed on display 198 and shown on display 200.

[0054] As the skilled artisan will appreciate, the illustrated
communications paths may include a variety of communica-
tions mechanisms. For example, the paths may be compliant
with a universal serial bus (USB) communications protocol,
an internet protocol (IP), an Institute for Electrical and Elec-
tronics Engineers (IEEE) wired or wireless communications
protocol, a wireless application protocol (WAP), a local area
network (LAN) protocol, a wide area network (WAN) proto-
col, a global system for mobile communication (GSM) pro-
tocol, and an AppleTalk® protocol.
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[0055] An exemplary method of operation of the apparatus
100 may proceed as follows. As a first step, the apparatus is
placed (such as commercially shipped or dropped) in a rural
or remote area, or in emerging/developing markets for health
care. Depending on the particular region, the container may
be updated with all necessary interfaces, including software,
power, and medical necessities required to accommodate par-
ticular health needs. The patient then makes a trip to the
apparatus for personal healthcare management. The patient
enters the apparatus, and door is locked for personal security.
The patient seats himself or herself in the patient area, where
he or she interacts with the apparatus. The following may
occur: (1) input of patient data such as name, age, address,
etc., (2) input of patient symptoms or concerns (this could be
via pictograms, for more common ailments, through the use
of a keyboard, for more detailed descriptions, or perhaps
through a video recording of a patient narrative), (3) auto-
mated, unmanned collection of vital data such as temperature,
weight, blood pressure, (4) automated, unmanned collection
of blood, saliva, urine, stool samples or other bodily fluids,
and (5) automated, unmanned dispensing of drugs, vaccines,
and other treatments appropriate to the device. The apparatus
may analyze, and later destroy, collected samples. Informa-
tion representative of the samples may then be transmitted via
the communications equipment. After patient has completed
their visit, the door is unlocked, and the next patient is free to
enter.

[0056] Additional embodiments may make possible theuse
of remotely administered healthcare. Such an additional
embodiment may assist in the monitoring and treatment of
dermatological issues. Currently, most dermatological care is
provided through in-office doctor visits. Of these visits most
consist of routine check-ups, which are administered by a
dermatologist. For many people dermatological care is sel-
dom, if ever sought out. But for patients that have higher risks
for skin diseases, based on personal and/or family histories,
these visits can come once every six months, or even more
frequently, especially for those that have many non-routine/
unscheduled visits.

[0057] To help reduce cost and improve healthcare resource
allocation associated with dermatological issues, a mecha-
nism may be implemented whereby a patient may convey
dermatological information, particularly routinely collected
information, to the medical professional at a remote location
for analysis. In one embodiment, this mechanism allows
patients to perform in-home dermatological examinations
using a portable device, which uploads high resolution pic-
tures to electronic data repositories owned and operated by
their dermatologists’ offices.

[0058] Inoneembodiment, an apparatus is provided allow-
ing for in-home dermatological monitoring through a por-
table, wireless, and reusable device. The patient obtains the
device from their dermatologist’s office, preprogrammed to
connect wirelessly to a specific upload location. Alterna-
tively, the device can be bought from a retail outlet, and easily
programmed by the user to connect to a particular image
upload location. In the privacy of their own home, the patient
uses the device to take pictures of the area(s) of skin where
there is/are concerns. The device may photograph as large an
area of the body as needed by taking multiple images. Once
the images are captured, the patient initiates an upload, and
will be alerted when the upload is complete. The patient’s
dermatologist can then view and assess the images from their
local machine, or through remote access. Such a device helps
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to make dermatological care more efficient, while being
extremely easy to use for patients and doctors. Anyone with or
without technical knowledge should be able to use the device
without difficulty.

[0059] The device may feature a portable, rechargeable,
and small footprint. Only a few large buttons may be located
on the device to improve ease of use. The device may include
a built-in flash memory for temporarily storing images. For
security purposes, all images may be deleted upon successful
upload. An indicator light (such as a blue light) may illumi-
nate when at least one image is stored on local memory. An
additional indicator light (such as a green light) may illumi-
nate when the image(s) are successfully uploaded and deleted
locally.

[0060] A high-resolution imaging device, such as but not
necessarily limited to, a camera, is integrated into the device
and specially adapted for capturing macro images. Addition-
ally, software installed on the device, such as an anti-motion
algorithm, may be applied to the images to improve quality. A
lighting mechanism may also be incorporated for improving
quality and capturing high-resolution dermatological images.
Finally, the device may use a number of wireless mechanisms
to communicate the image data to the medical professional.
[0061] Turning now to FIG. 6, a system 250 for capturing
dermatological images of a patient using an exemplary device
258 is shown in view of the foregoing discussion. Device 258
includes a housing 260, a high-resolution imaging device and
lens 262, a power button 264, a photo button 266, and an
upload button 268. A specialized lighting device 270 is
adapted for capturing macro dermatological images. One or
more indicator lights provides status information to the
patient 252.

[0062] As is shown, the device 258 is aimed at a dermato-
logical issue 256 in question on the patient’s arm 254, such as
a skin lesion that is in the process of healing. The patient
powers on the device by pressing the power button 264, and
captures one or more dermatological images by pressing the
photo button 266.

[0063] FIG. 7 illustrates a more detailed view of the device,
illustrating a charging system 280. The exemplary device
shown in FIG. 6 is again illustrated, including buttons 264,
266, and 268, imaging device 262, indicator light(s) 272, and
specialized lighting device 270. A charging device 282
includes a housing 284 adapted for receiving the housing 260
of the device. A power cord 286 and plug 288 supplies power
to the charging system.

[0064] Exemplary electronic components of the device are
illustrated in FIG. 8 in block diagram form. As was previously
mentioned, some of the components in computing environ-
ment 10 (FIG. 1), such as memory, processing, operating
systems, and the like may be adapted and incorporated for the
specialized purpose of obtaining dermatological images. The
device 258 includes a wireless communications interface 300
for communication to/from a remote server. Wireless com-
munications interface 300 may be adapted for use and com-
patibility with the variety of previously mentioned commu-
nications mechanisms. A processor 302 is adapted for
processing images captured by the imaging device 312. An
anti-motion algorithm 304 may be applied to the processing
of the images (whether during the capturing phase or post
capture) to enhance image quality. The images 308 are stored
in a memory location 306.

[0065] FIG. 9illustrates an additional exemplary system of
commuuication between the device 258 and remote servers
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accessible by a medical professional, such as a dermatologist.
The wireless communications interface, upon a depression of
the upload button, uses wireless signals 320, 322, and 330,
which are transmitted to one or more remote servers 340 and
342. In one embodiment, the remote server 340 is located
proximately to the patient, such as the patient’s home com-
puter. The server 340 then transmits the image data across
communications path 328 to the server 342 in the medical
professional’s office. In both or either case, the patient and/or
the medical professional may view the images on GUI
screens 325 and 333 as shown on displays 324 and 332.
[0066] Stilladditional embodiments may make possible the
use of remotely administered healthcare. These additional
embodiments may assist in the monitoring and treatment of
orthopedic injuries. Currently when someone has a broken
bone, many times healing of the bone requires cast setting.
Normally, the medical professional is familiar with the bone
being set and estimating a healing time. After the specified
time the patient returns to the medical professional, the cast is
removed and an X-ray has to be taken again to determine the
state of the healing process. If the bone is not completely
healed then a recast will be performed and the medical pro-
fessional will again estimate the healing time. This process to
evaluate the broken bone can take several attempts, incurring
additional time and expense to the patient, the medical pro-
fessional and insurance company. In addition, a certain
amount of risk is involved with the unknowns of removing
and resetting casts.

[0067] To reduce cost and resource use associated with
routine visits to monitor orthopedic healing, exemplary
embodiments as will be described may be implemented to
assist in such tasks. One embodiment utilizes a reusable,
portable, wireless orthopedic monitoring device. There are
numerous possible advantages of such a device. Unnecessary
visits to the medical professional are reduced or eliminated.
The medical professional is able to monitor the healing pro-
cess remotely. If a patient heals faster than expected, an office
visit can be scheduled to remove the cast and begin any
physical therapy. If the healing process is taking longer than
expected, the device can remain on the patient until the doctor
is ready to remove it. This not only saves money and materials
associated with recasting, but also reduces some ofthe trauma
associated with these types of office visits (particularly for
children and elderly persons).

[0068] The embodiment uses a portable device that is stra-
tegically embedded into a reusable, portable, wireless ortho-
pedic monitoring device. This device is positioned above the
original fracture and obtains X-ray or ultrasound pictures/
images of the healing bone. The device can be configured/
programmed by the physician to take a predetermined num-
ber of images per day or per week. These images are then
wirelessly uploaded using a wireless component embedded
into the portable device to an Internet connected device in the
patient’s home, office or any other remote site. The internet
connected device will then upload the same images to a
remote data repository, owned and controlled by an orthope-
dic office. The images can be viewed remotely by the medical
professional to monitor the healing process, who will be
alerted quickly to problems. In addition, if the fracture being
monitored has healed faster than expected, the patient can be
relieved of this orthopedic monitoring device and rehabilita-
tion can begin sooner.

[0069] The device described above may include such func-
tionality as network connectivity, built-in wireless and/or cel-
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lular capability, a standby power component (where power to
the device is regulated in a standby mode until images are
obtained), and an accessible battery compartment for replace-
ment of batteries. FIG. 10 illustrates several views 350, 358 of
an exemplary such device 356. Device 356 is positioned
adjacent to, or within the orthopedic cast 354 of a patient’s
arm 352. Device 356 includes one or more indicator lights
360 to indicate low battery power. In view 358, the device is
positioned between the cast and the patient’s skin. This is
more clearly shown in the bottom, cross-sectional view,
where device 356 is positioned interiorly to the cast 354.

[0070] FIG. 11 illustrates exemplary electronic compo-
nents of the device in block diagram form. As was previously
mentioned, some of the components in computing environ-
ment 10 (FIG. 1), such as memory, processing, operating
systems, and the like may be adapted and incorporated for the
specialized purpose of obtaining orthopedic images. The
device 356 includes a wireless communications interface 396
for communication to/from a remote server. Wireless com-
munications interface 396 may be adapted for use and com-
patibility with the variety of previously mentioned commu-
nications mechanisms.

[0071] A powersystem 398 including a battery 400 and one
or more indicator lights 402 is connected to the wireless
communications interface 396. A memory 392 for storing
orthopedic images 394 is connected to the power system 398
and a biomedical device 370. Biomedical device 370 is
adapted for obtaining orthopedic images from the patient.
Device 370 may include components for obtaining x-ray
images and/or components for obtaining sonogram images of
the patient. Accordingly, device 370 includes an acoustic
transducer 380 for sending and receiving pulses of sound. An
impedance-matching material 382 is positioned between the
acoustic transducer and the housing of the device 356 to
increase sound transfer efficiency. A processor 388 processes
the received sound to generate sonogram images 394.

[0072] In similar fashion, an x-ray source and detector
device 384 may also be incorporated. The x-ray source por-
tion of source/detector 384 is shielded with a low-density
insulating material 386 containing a high-7 substance. In
either case of the x-ray source/detector 384 and transducer
380 devices, an application program 390 may be used with the
assistance of processor 388 to generate the sonograms and/or
x-ray images as the skilled artisan will appreciate. In one
embodiment, the application program calendars a set sched-
ule of days/times in which images of the patient will be
obtained. The power system sets the biomedical device in a
lower power/sleep mode of operation when the device is not
active. Accordingly, the biomedical device may obtain a pre-
determined number of images according to a schedule set by
the medical professional.

[0073] FIG. 12 illustrates an additional exemplary system
404 of communication between the device 356 and a remote
server accessible by a medical professional, such as a physi-
cian. The wireless communications interface, upon activation
(such as directed by the application program, a wake up signal
from computer 412, or another mechanism as the skilled
artisan will appreciate), uses wireless signal 410 to convey
orthopedic image data to computer 412. In one embodiment,
the computer 412 is located proximately to the patient, such
as the patient’s home computer. The computer 412 then trans-
mits the image data across network 416, or alternatively wire-
lessly using signal 414 to the server 418 in the medical pro-
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fessional’s office. The medical professional may then view
and analyze the orthopedic image shown on display 420.
[0074] Turning to FIGS. 13-15, various methods are
depicted as examples of patient monitoring and treatment
using the mechanisms of the present invention. As one skilled
in the art will appreciate, various steps in these methods may
be implemented in differing ways to suit a particular applica-
tion. In addition, the described methods may be implemented
by various means, such as hardware, software, firmware, ora
combination thereof operational on or otherwise associated
with the storage environment. For example, the methods may
be implemented, partially or wholly, as a computer program
product including a computer-readable storage medium hav-
ing computer-readable program code portions stored therein.
The computer-readable storage medium may include disk
drives, flash memory, digital versatile disks (DVDs), compact
disks (CDs), and other types of storage mediums.

[0075] Turning first to FIG. 13, method 450 illustrates an
exemplary method of operation of the medical apparatus
depicted in FIG. 2. Method 450 begins (step 452) with the
shipment or placement of the container to a rural or remote
area using a standardized shipping mechanism (step 454).
The patient makes a trip to the medical apparatus for personal
healthcare management (step 456). The patient enters the
apparatus based on a particular access method (fingerprint,
key, voice recognition, etc.) (step 458). The door is then
locked for personal security (step 460).

[0076] The patient enters the patient area (step 462) and
provides patient input (such as name, age, address, etc.) (step
464). The patient inputs symptoms (such as by use of picto-
grams, keyboard, video recording, etc.) (step 466). The appa-
ratus then performs automated collection of vital data (such
as temperature, weight, and blood pressure) (step 468). The
apparatus then performs automated collection of bodily fluids
(such as blood, saliva, urine, stool, etc.) (step 470). Based on
the patient input and/or a preliminary analysis of the sample
(s), and under the direction of the medical professional, the
apparatus then performs automated dispensing of drugs, vac-
cines, and other treatment (step 472).

[0077] Theanalysis of the patient sample may continue (for
example, if a culture is required) for some time, perhaps
following exit of the patient from the apparatus. Once the
sample is finished undergoing analysis, it is destroyed (step
474), and the analysis is transmitted to the medical profes-
sional (step 476). If additional treatment based on a sample
analysis and/or the directives of the medical professional is
needed (step 478), then steps 472-478 continue until treat-
ment concludes (step 480). The door is unlocked (step 482),
the patient exits apparatus (step 484), and the apparatus per-
forms an automated sterilization process (step 486). The
method 450 then ends (step 488).

[0078] Turning now to FIG. 14, an exemplary method 500
for operation of the device 258 (FIG. 6) is illustrated. Method
500 begins (step 502) with the providing of the device by a
medical professional or retail outlet. The device is pro-
grammed with a specific program (step 504) for collecting
dermatological images. As a next step, the patient powers on
the device (step 506), the patient aims the device at a derma-
tological issue for analysis (step 508), and depresses the
photo button to obtain one or more dermatological images
(step 510). The device inputs the images (step 512), and
applies an anti-motion algorithm to improve image quality
(step 514). The images are stored (step 516) on onboard
memory.
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[0079] The patient then depresses the upload button (step
518) to upload the dermatological information. The images
and associated dermatological data (such as imaging device
number, patient information, time of day, date, etc.) is
uploaded to the medical professional (step 520). The medical
professional is notified of the new images (step 522). The
medical professional views and analyzes the images (step
524), and then performs follow-up tasks based on the analysis
(step 526), such as performing phone consultations, schedul-
ing a follow-up appointment, writing a prescription, etc. The
method 500 then ends (step 528).

[0080] Turning now to FIG. 15, an exemplary method 550
for operation of the device 356 is illustrated. Method 550
begins (step 552) with the positioning of the device either
adjacent to, or within, an orthopedic cast (step 554). The
device functions in a standby mode of operation (step 556)
until an event triggers the device to awake (step 558), such as
a manual wakeup, an automated trigger, a calendared event,
and the like.

[0081] Once the device is made active, one or more ortho-
pedic images (e.g., X-ray, sonogram) are captured (step 560).
The images are processed and stored on the device (step 562),
and later uploaded to the medical professional along with the
associated medical data in similar fashion to that previously
described in FIG. 14 (step 564). The medical professional is
notified of the new images (step 566). The medical profes-
sional views and analyzes the images (step 568).

[0082] Insome cases, additional orthopedic images need to
be obtained during the course of a patient’s healing process. If
additional images need be obtained (such as due to the course
of an estimated healing period still underway) (step 569), then
the method 500 returns to step 556 in a standby mode of
operation until the next event triggers the wakeup of the
device (again, step 558). Steps 560-568 continue again as
previously described.

[0083] Following the conclusion of obtaining all scheduled
images, uploading the images to the medical professional,
and analysis by the medical professional, the professional
performs follow-up tasks based on the analysis (step 570),
such as performing phone consultations, scheduling a follow-
up appointment, writing a prescription, etc. If additional fol-
low-up treatment is necessary (step 571), then the method 550
queries again whether additional images need be taken
(again, step 569). If yes, then the images are scheduled and
obtained as before (returning to step 556). Additional follow-
up tasks are again performed (again, step 570). If no addi-
tional follow-up is necessary (again, step 571), then the
method 550 ends (step 572).

[0084] While the foregoing methods 450, 500, and 550
provide exemplary functionality of the mechanisms of the
present invention, the skilled artisan will appreciate that simi-
lar functionality may be carried out. For example, in addi-
tional embodiments, the apparatus 100 (FIG. 2) may be
adapted to contact emergency medical personnel in case of a
medical emergency, such as a paramedic team or hospital
emergency room. For example, if a patient provides diagnos-
tic information indicating a medical emergency, appropriate
responding personnel may be contacted. The diagnostic
information may be electronically forwarded to the respond-
ing personnel for analysis.

[0085] Some of the functional units described in this speci-
fication have been labeled as modules in order to more par-
ticularly emphasize their implementation independence. For
example, amodule may be implemented as a hardware circuit
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comprising custom VLSI circuits or gate arrays, off-the-shelf
semiconductors such as logic chips, transistors, or other dis-
crete components. A module may also be implemented in
programmable hardware devices such as field programmable
gate arrays, programmable array logic, programmable logic
devices, or the like.

[0086] Modules may also be implemented in software for
execution by various types of processors. An identified mod-
ule of executable code may, for instance, comprise one or
more physical or logical blocks of computer instructions
which may, for instance, be organized as an object, procedure,
or function. Nevertheless, the executables of an identified
module need not be physically located together, but may
comprise disparate instructions stored in different locations
which, when joined logically together, comprise the module
and achieve the stated purpose for the module.

[0087] Indeed,amoduleof executable code may bea single
instruction, or many instructions, and may even be distributed
over several different code segments, among different pro-
grams, and across several memory devices. Similarly, opera-
tional data may be identified and illustrated herein within
modules, and may be embodied in any suitable form and
organized within any suitable type of data structure. The
operational data may be collected as a single data set, or may
be distributed over different locations including over different
storage devices, and may exist, at least partially, as electronic
signals on a system or network.

[0088] While one or more embodiments of the present
invention have been illustrated in detail, the skilled artisan
will appreciate that modifications and adaptations to those
embodiments may be made without departing from the scope
of the present invention as set forth in the following claims.

What is claimed is:

1. An apparatus for providing unmanned medical care in
remote areas to a patient, comprising:

acontainer adapted for transport using a standardized ship-
ping mechanism, wherein the container provides for
entry and secure accommodation of the patient for treat-
ment;

a patient interface housed within the container, the patient
interface adapted for receiving a patient input from the
patient during the treatment;

amedical device interface coupled to the patient interface,
the medical device interface having a communications
port for facilitating a modular installation of a region-
specific medical device to obtain medical information
from the patient during the treatment; and

a processor in communication with each of the medical
device interface and the patient interface, wherein the
processor is adapted for processing each of the patient
input and the medical information obtained during the
treatment in accordance with a directive of a medical
professional.

2. The apparatus of claim 1, further including a power
management device housed within the container, wherein the
power management device is adapted for providing power to
each of the patient interface, medical device interface, and
processor.

3. The apparatus of claim 2, wherein the power manage-
ment device includes at least one of a power generator, bat-
tery, solar interface device, and power interface compatible
with a local power grid.
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4. The apparatus of claim 1, further including a communi-
cations device connected to the processor for transmitting the
patient input and the medical information to the medical
professional.

5. The apparatus of claim 1, wherein the region-specific
medical device includes one of a medical sampling device for
obtaining patient data and a medical sample, a medical treat-
ment device for administering a treatment regime to the
patient, and dispensing device providing a dispensary to the
patient.

6. The apparatus of claim 5, wherein the medical sampling
device is adapted for obtaining at least one of temperature,
weight, and blood pressure medical information and collect-
ing at least one of blood, saliva, urine, and stool, and the
dispensing device is adapted for dispensing at least one of a
drug and a vaccine.

7. The apparatus of claim 6, wherein the medical sampling
device is adapted for, subsequent to completion of the treat-
ment by the patient, destroying the medical sample for secu-
rity and sterilization purposes.

8. The apparatus of claim 1, wherein a portion of the
container providing the secure accommodation of the patient
for the treatment is adapted for automated sterilization.

9. A portable apparatus for dermatological monitoring,

comprising:

a housing;

an imaging device integrated into the housing, wherein the
imaging device is adapted for obtaining a digital, high-
resolution, dermatological image of a patient;

a processor device integrated into the housing and in com-
munication with the imaging device, wherein the pro-
cessor device is adapted for applying an anti-motion
algorithm to the dermatological image to enhance image
quality; and

a wireless communications interface integrated into the
housing and coupled to the processor device, wherein
the wireless communications interface is adapted to
upload the dermatological image to a remote server to be
viewed by a medical professional.

10. The portable apparatus of claim 9, further including a
memory device integrated into the housing and in communi-
cation with the processor device, wherein the memory device
is adapted for storing the dermatological image.

11. The portable apparatus of claim 9, further including a
power system integrated into the housing and in communica-
tion with the processor device, wherein the power system is
adapted for providing electrical power to at least one of the
imaging device, the processor device, and the wireless com-
munications interface, wherein the power system includes a
battery device, the battery device accessible through the hous-
ing, and further wherein the battery device includes an indi-
cator light for indicating a battery status.

12. The portable apparatus of claim 9, further including an
indicator light activated upon a successful capture of the
dermatological image.

13. The portable apparatus of claim 9, further including an
indicator light activated upon a successful upload of the der-
matological image to the remote server.

14. The portable apparatus of claim 9, further including a
lighting device coupled to the imaging device, wherein the
lighting device is adapted for facilitating obtaining the der-
matological image.
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15. The portable apparatus of claim 9, wherein the wireless
communications interface is compatible with an Institute of
Electrical and Electronics Engineers (IEEE) communications
protocol.

16. A portable apparatus for orthopedic monitoring of a
patient, comprising:

a housing adapted for one of positioning adjacent to and

positioning within an orthopedic cast;

adiagnostic biomedical device integrated into the housing,

wherein the diagnostic biomedical device is adapted for
obtaining an orthopedic image of a portion of the patient
treated with the orthopedic cast; and

a wireless communications interface coupled to the diag-

nostic biomedical device, wherein the wireless commu-
nications interface is adapted to upload the orthopedic
image to a remote server to be viewed by a medical
professional.

17. The portable apparatus of claim 16, further including a
memory device in communication with the diagnostic bio-
medical device, wherein the memory device is adapted for
storing the orthopedic image.

18. The portable apparatus of claim 16, further including a
power system integrated into the housing and in communica-
tion with the diagnostic biomedical device, wherein the
power system is adapted for providing electrical power to at
least one of the diagnostic biomedical device and the wireless
communications interface.

19. The portable apparatus of claim 18, wherein the power
system includes a battery device, the battery device accessible
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through the housing, wherein the battery device includes an
indicator light for indicating a battery status.

20. The portable apparatus of claim 16, wherein the diag-
nostic biomedical device comprises a ultrasonography
device, the ultrasonography device including:

an acoustic transducer adapted for sending and receiving

pulses of sound, and

aprocessor device for interpreting received pulses of sound

and generating the orthopedic image.

21. The portable apparatus of claim 19, further including a

an impedance-matching material positioned between the

acoustic transducer and the housing to increase sound
transfer efficiency.

22. The portable apparatus of claim 16, wherein the diag-
nostic biomedical device comprises an x-ray device, the x-ray
device including an x-ray source and a detector device.

23. The portable apparatus of claim 22, wherein the x-ray
source is shielded with a low-density insulating material con-
taining a high-Z substance.

24.The portable apparatus of claim 16, further including at
least one of:

a first indicator light activated upon a successful capture of

the orthopedic image, and

a second indicator light activated upon a successful upload

of the orthopedic image to the remote server.

25. The portable apparatus of claim 16, wherein the wire-
less communications interface is compatible with an Institute
of Electrical and Electronics Engineers (IEEE) communica-
tions protocol.
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