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EXECUTIVE SUMMARY

The Open Home Women’s Health Care Program (“Open Home”) is a project established by Silicon Dominion Computing, Inc., in partnership with an open-membership consortium of medical, educational, technical, public and non-profit organizations for the purpose of operating a telemedicine-based network for enhanced health care diagnostics and treatment oriented to women’s health care topics.

Open Home provides an environment for a dynamic consulting, collaboration, and “virtual lab” response network between actual provider sites – hospitals, clinics, and mobile field medicine centers (comprising the Service Region) – and expert medical resource centers around the world (comprising the Resource Network).  Linking the two both electronically and physically is the communications and information structure that has been established by Silicon Dominion.

Physicians and their assistants will be enhanced in the performance of a variety of procedures centered upon women’s health – including but not limited to screenings and “See and Treat” [
] procedures for cervical cancer and also breast, uterine, skin, pregnancy, and STD conditions.  The participant health care providers will have at both their fixed-site clinics and in subsequent phases of the Program at mobile facilities the means to discuss in real-time details of procedures that are being performed with specific patients and to draw in the participation of several experts who are located remotely but present virtually, using exceptionally advanced and practical telemedicine capabilities including full mobile, wireless intranets and multimedia streaming.

The focus is upon group access and participation in sessions that involve diverse and multiple types of media, and in this respect the “virtual lab” concept will enable expert assistance and training to occur for persons charged with managing or performing a variety of lab tests such as colposcopy, Pap smears, mammogram and x-ray analysis, MRI, and other techniques.

The technology portion of the Program is mature, essentially developed and customized, and ready for dissemination and implementation with a number of participants in both the Service Region and Resource Network groups.  The fundamental costs and barriers to implementation are sufficiently addressed in order to begin Open Home presently in the second half of 1999 with a goal of establishing at least three Service Region participants before December, 1999.  The Resource Network is established and growing and a number of individuals and organizations have expressed commitment to providing services to certain degrees and limits once activity has definitely commenced with Service Region participants.  Additional participation and the development of the mobile wireless intranet and networking (MWIN) portion of the Program will depend upon the availability of additional funds for medical and communications equipment, training and development, travel, and general support to participant institutions.

The Program is destined to be open and expandable but the initial and near-term focus is on a specific geographic and cultural region of the world, known as the Service Region.  The selection of this Service Region for Open Home evolved over the past decade from previous projects and direct work by members of the sponsoring Silicon Dominion team and because of particular medical and cultural needs, as well as resources including cultural affinities.  These needs, for the most part, have been exacerbated by political and economic turmoil and in part of the region by years of direct warfare and conflict.  The inclusion of more affluent and developed Central and Eastern European countries is dictated by the goal of providing regional networking and support in addition to expert medical involvement from highly developed resource centers in the US, UK, and other nations.

The Service Region consists of the following countries:

Ukraine

Bulgaria

Romania

Federal Republic of Yugoslavia

Montenegro

Bosnia-Herzogovina

Croatia

Slovenia

Albania

Czech Republic

Slovakia

Hungary

Poland

The initial focus region is upon Ukraine and in particular upon three hubs – Kyiv and Lviv in Ukraine, and a third to be selected in a neighboring country.  These will be the initial activity centers and points of development for the provider sites that will begin to make use of external and remote expert resources.

The Resource Network initially consists of a large and growing pool of experts in medical specialties related principally to women’s health topics, principally but not exclusively Ob/Gyn, and includes physicians from the following countries:

United States

Canada

United Kingdom

Germany

France

Russia

with plans to introduce more resource individuals and centers, including from countries in the Service Region, notably:

          Czech Republic              Hungary              Poland

It should be noted that there is no hard and fast division between “Service Region” and “Resource Network” and this is intentional.  It is also a radical departure from classical “G7” thinking in economic, technical, medical, and humanitarian circles.  The key concept and foundational model of Open Home is one of participation and synergetic, symbiotic growth and not one of supplier and consumer, resource and user, or provider and beneficiary.  Participating clinics as well as individuals will intentionally, according to the principles of mutual support and collaborative education and exchange, grow into resources that can be aiding other health care provider-participants in the greater Service Region and beyond.  Value is explicitly attached to the cultural, ethnic, and philosophical dispositions and methods applied in the field of medicine, and in particular for women’s health, within the countries specified as the initial Service Region, with a goal to supplement but not to replace such methods and processes, and to establish a realistic two-way communication and exchange with persons and clinics in the Resource Network.

One premise underlying the foundation of Open Home, and growing out of earlier programs and projects such as IMEDNET [
], CommonHealthNet [
] is that the successful expansion of treatment for many preventable and curable diseases in women’s health, particularly cancers of the cervix, breast, and skin, and sexually transmissible diseases, can be most effectively managed by a proper cultural and ethnically sensitive approach, one that does not impose a major shift in thinking, behavior, or perception on the part of both the patient and the health care provider.  A second preise is that the major centers and providers of advanced medical technology, typically in the so-called G7 nations, have thesmelves much to gain from a broadened sensitivity and awareness of different cultural and social approaches to medicine and healing which may be gained through communication with physicians, nurses, and other providers in countries such as those of Eastern Europe targeted for Open Home’s initial activities.

Open Home is designed and managed by Silicon Dominion, a Virginia-based company specializing in electronics, communications, and energy technology products.  A large base of the company’s business focus is in products and services oriented to the field of mobile, wireless intranets and networks, including wearable and handheld computers and telemedicine applications including a suite of products, MediLink, specifically aimed at the mobile, emergency, and field-based medical environment.  The company has integrated certain of its research and development capabilities, notably in custom sub-micron surface imaging and fabrication, with real-time multimedia intranets and conferencing to create a Virtual Lab Space (VLS) for clients and collaborators working remotely on specialized tasks requiring advanced equipment and technical assistance and the successful model for this operation is being applied to the Open Home project.

PROGRAM STRUCTURE

Open Home provides an environment for a dynamic consulting, collaboration, and “virtual lab” response network for medical providers in locations where – for a variety of reasons that may be long-term or short-term – a solid multimedia telecommunications link to additional medical resources is needed.   The focus of Open Home is upon women’s health and upon treatable diseases and conditions that can make a major difference in the lives of the individual women, their families, and the surrounding society.

Open Home is designed to operate as a Community of Participants (users) who are various and sometimes simultaneously Providers (doing onsite treatments, screenings, diagnostics and needing assistance of an expert or second-opinion Ob/Gyn, family physician, oncologist, pathologist, etc.) and Resources (available to assist with some second-opinion or expert analysis).

The Program is established as a network that makes full use of the most advanced capabilities of the internet and web, with a minimum of end-user, participant-level hardware or software.  It is quite simple, efficient, economical, reliable, and effective.  It is in many ways what the World has been asking for and looking for but not receiving and this is in part because of several factors, not the least of which is a difference in mindset and worldview about telemedicine and communications among specialists in different cultures and societies.  Open Home aims to address many of the problems that have arisen from previous and often very costly experiments in telemedicine and in foreign medical relief, disaster response, and general aid.

Open Home operates between actual health provider sites – hospitals, clinics, and mobile field medicine centers (comprising the Service Region) – and expert medical resource centers around the world (comprising the Resource Network).  Linking the two both electronically and physically is the communications and information structure that has been established by Silicon Dominion.

Participants are either individuals or groups, the distinction being one at a more systematic and technical level, but amounting to the same result – people get access to the right people at the right time for the problem or question at hand, and relationships grow over time, leading to improved education and a gradual evolution of providers with questions and uncertainties needing experts into a larger number of more knowledgeable experts able to assist others in their institutions, regions, and communities.

Physicians and their assistants at provider sites have access to a list of available resource professionals with whom to discuss a case and the data for that case in “near real time”; i.e., while the patient is in the clinic and can still be seen again by the provider physician for further action which may include outpatient surgical procedures.  This is part of the “See and Treat” methodology initiated and advanced by L. Lagasse and others for reducing deaths from cervical cancer and which method is also quite applicable, albeit in different ways, to breast, uterine, skin, pregnancy, and STD conditions.   One of the fundamental goals of the Open Home Program is that the dialogues, the answers, the decisions, and the next steps in treatment will happen while the patient is still in the clinic, not later, when she is perhaps no longer accessible.

Figure 1 below illustrates the basic processes by which providers and resources become involved and active within the Open Home Program.  Figure 2 presents graphically organizational and procedural structure of the Program.

[Figs. 1 and 2 this page]

Figure 1 --- Basic Processes of Involvment in the Open Home Program

Figure 2 --- Organizational and Procedural Structure

PROGRAM OPERATIONS

Open Home does not constitute or advocate one specific regimen or method of women’s health care over another and in fact leaves these matters up to the physicians who are participating and communicating within the Program to discuss and to decide among themselves.

Open Home provides the vehicle and the mechanisms for the communications and the delivery of both information and action to the patient through the network of physicians and support staff.  It is a coordinating and networking facility, not a medical relief or delivery project.

The core and essence of Open Home is in a fault-tolerant, redundant telecommunications network acting as the bridge and channels between participants at Service Region hospitals and clinics and participants in Resource Network institutions.  The system coordinator and manager of this network, Silicon Dominion Computing, Inc., provides the coordinative function between the two sets of individuals and institutions.  Operation of local setups and installations for communication, and the infrastructure support for those installations, including finances, are the responsibility of the participants. However, Open Home is designed to be a self-starting, bootstrapping operation and key participants, including Silicon Dominion, are engaged and charged with assisting in the planning and procurement of necessary funds, equipment, training, and other support.  However, this is fundamentally a group or network project, implying that each participant helps where possible and to the degree that each is committed to the success of not only their level of involvement but for the Program taken as a whole.

The Program is designed to operate 24 hrs. per day, 7 days per week, and to not require full-time maintenance at any level including for the telecomms and networking portions.  No repeated on-site visits to participant locations nor any special on-site training is required, alleviating the need for large teams of people to travel repeatedly to remote locations.  However, Open Home fully expects and supports that such visits and direct face-t-face exchanges will take place; it is simply that operations can begin underway even without such, should the typical problems of funding and scheduling be difficult at the outset of operations for ay particular provider site.

There is no fixed membership or subscription cost involved for any medical institution to participate with Open Home, only the necessary costs of supporting the communications at their local site(s).  The same applies to resource participants.  However, there are operational costs and they are not insignificant.  Silicon Dominion as the coordinator and facilitator of Open Home is also coordinating efforts that are being undertaken by both provider and resource institutions to develop stable budgets for their roles in the Program and for the support of those participants that may be unable or restricted from obtaining appropriate funding for their participation.

Figure 3 on the following page illustrates the basic operational processes that make up a typical series of interactions between a provider and one or more remote resources in the Program on a generic clinical case.

[Figure 3 here]

Figure 3 --- Basic Telemedicine Operations within Open Home

MEDICAL FUNCTIONS

The Open Home Women’s Health Care Program is designed to serve critical service areas in women’s health where a reasonable amount of increased attention and support, in the form of the Open Home telemedicine dialogues and virtual lab capabilities, will have a maximizing value to reduce deaths, costly and debilitating infirmities, and growing epidemiological consequences.  This translates into a core attention area comprising:

Early screening, detection and rapid treatment for:

Cervical cancer

Skin melanomas

Ovarian and uterine cancer

Breast cancer

Sexually transmitted diseases

Hormone inbalances

The above is the focus but not the limit of Open Home.  Broadly speaking, any medical condition or procedure could be the subject of a dialogue session and information exchange between a provider physician in, for example, central Ukraine and a resource physician on-call in Boston, Massachusetts.  However, there is an important need to have focus and priorities, and for this reason Open Home is establishing as part of its core program and as a key element of its technology infrastructure a Gynecological Telemedicine Procedural Resource Database.  This entity will be used to establish estimates and protocols for what typically can be expected, at both the human and telecommunications levels, for an exchange session involving one or more provider participants with one or more resource participants over the internet.

The very nature of this database is such that it must be a group-engineered product.  No two physicians are likely to agree on all the points regarding any particular procedure.  However, through an iterative process that is likely to extend well beyond the outset of Open Home active online operations, this important and critical resource will become refined and is likely, given the participations of so many expert and culturally diverse Ob/Gyn physicians, to become a definitive information resource of use to specialists outside the immediate realm of the Open Home Program.

The principle structure of this database is given in Table 1 on the following page.  It is being currently implemented as an Oracle 8 (NT) database.

TABLE 1 : Gynecological Procedural Analysis Structure

Procedure Code (internal key)

Description (text)

Overview of Typical Procedure

Outpatient (Y/N)

Surgical (Y/N)

Imaging Performed (Y/N)

Lab Samples (Y/N)

Pharmaceuticals Administered (Y/N)

Pre-procedure (Y/N)

During procedure (Y/N)

Post-procedure (Y/N)

Patient Conscious (Y/N)

Patient Prone (Y/N)

Patient Clothed (Y/N)

Average length of time to perform (min.)

Avg Number of Physicians

Avg Number of Assistants

Medical equipment used (list)

Data produced and format (list)

Fluids used (list)

Drugs used (list)

Special follow-up visit (hours)

Special follow-up visit (days)

Routine follow-up visit (days/weeks/months)

Expectable problems in diagnostics (text, codes)

Expectable problems in physical procedure (text, codes)

Expectable problems in imaging (text, codes)

Expectable problems in image interpretation (text, codes)

Expectable problems in pathology (text, codes)

Expectable problems in post-op (text, codes)

Expectable problems in follow-up (text, codes)

Potential psychological problems (list)

Potential cultural/religious/ethnic problems (list)

Other Remarks and Observations (list)

The purpose of this table, which is subject to revision and modification by the Open Home medical team [please note this is MJD’s original schema here, not the doctors’!], is to provide a comprehensive tool for determining what can be expected in any telemedicine exchange via the Open Home network.  It is important to know what is going to be going on between the people and over the system.  This is the only way things can truly succeed and not end up like so any other telemedicine architectures – underpowered, cumbersome, or techno-overkill, and in alost every case, too expensive, a hassle for the doctors and the patients, culturally inappropriate, and missing the whole point of providing something truly useful for “then and there, here and now.”

TECHNICAL ARCHITECTURE

The Open Home Network is established as an internet-based telemedicine system that accommodates any user/participant who has adequate access to the internet, as described below under Basic User Requirements.  There is a particular suite of software and hardware tools that form the basis for how exchanges and dialogues are conducted through Open Home.  There is flexibility in certain choices of these elements but for the most part uniformity is promoted in order to minimize the difficulties of maintaining communications among vastly heterogeneous devices and tools.

Four full-page figures provide illustrative descriptions of how Open Home is configured and what are the key processes and components.  It is a straightforward implementation of traditional internet and intranet design coupled with multimedia streaming, specialized medical equipment interfaces where applicable, and aids for international communication.  Most of the components are strictly COTS – commercial off the shelf hardware and software.  No elements are uniquely expensive, difficult to operate, or custom.  The highest emphasis has been placed in the system design upon ease of use, multi-cultural use, fault-tolerance, redundancy, and fail-safe principles and capabilities.  Figure 4 illustrates the fundamental data flow and interactions between people in Open Home.  Figure 5 describes in more technical detail the system architecture.  Figure 6 shows details on the typical installation and setup at a provider point, and finally figure 7 illustrates the corresponding setup at a resource point.

The Open Home network architecture is based upon the concept of a Community of participants.  This Community consists of Providers and Resources, all of whom are either Individuals or Groups.  It is that simple, plain, and ordinary, and all other details come below this schema.

[The rest of this document is under construction.  You are asked to do two things at this point:

1) Be patient

2) Participate and help.  Share feedback, pick out a section/element(s) to work on, commit what resources you can to the Program, (time, political support, letter-writing and calls to certain people, networking, licensing or giving rights to use your technology if applicable, and …

      let’s Just Do It.

We particularly need assistance in developing the political and also economic structures.  SDC can provide a great deal and it already is in terms of people, equipment, telecomms, more.  The provider participants are going to need certain things they do not have, and pretty much what they do not have now, they cannot afford, so they will need $ help.

There has to be some travel – some resource participants need to come to DC and Richmond and meet with us at SDC.  We need more “Johnny Appleseed, MD” types – for those of you who know your Americana folklore.

We need to make some trips – this summer, fall, to Ukraine and the Balkans.

Some resource participants, some tech people.  Figure on $2,500 per person.

We need the political support within certain USAID, OSDA, State Dept., SOROS circles, and we need people to start writing some grant apps so that long-term recurrent costs for Open Home at all ends of operation can be covered.  However, we do not need the kind of budgets that have been consumed in the past, in many cases to no particularly demonstrable good long-term result.

[Figs. 1 – 4 here]

Figure 4 --- Fundamental Data Flow

Figure 5 --- System Architecture

Figure 6 --- Provider Site Installation and Setup

Figure 7 --- Resource Site Installation and Setup

Basic Participant System Requirements

“Adequate access” is defined within Open Home as having the capability to operate and maintain a Windows98 PC with a dial-up or wireless connection to the internet and to have minimally the capacity of running and using the following applications and tools:

Internet browser, email, and ftp

Conventional camera, microphone, and speakers or headphones

USB and PCMCIA port capability

Any participant should have ideally the following minimum system configuration:

Pentium II or equivalent processor, 200MHz

64MB RAM

800 x 600 VGA

4GB free disk space

Hi-res graphics

28K Modem

Networking capability

24X CD-ROM

Quick-Cam / WebCam style videocam for USB port

A key techno-philosophical point is that it is much more practical and effective for the provider to have several sall cameras, including those such as can be mounted unobtrusively on a belt-pack PC or on a handheld wireless unit which can be placed anywhere, out of the way, but easily moveable – than to have large, cumbersome, high-res TV-type monitors.  There are enough wires and widgets already in the physician’s life – they do not need cumbersome and immovable ones.

LOGISTICS AND SCHEDULING

One of the critical components of Open Home – in fact the “make or break” component, has little to do with technology, electronics, telecommunications, or computing.  In fact all of the latter only serve to effect a vehicle for this critical component, which is the human logistics and scheduling that makes Open Home workable and realistic, eminently affordable and reliable.  There is no point to having an elaborate telemedicine system that does not stay operational and that is there when one needs it.  Many expensive projects have been funded, usually by government grants, and several systems have been built, demonstrated, and then typically shut down – interesting world travel, nice reports, some actual effective results for some individuals, and then it becomes a historical entity).

Open Home maintains a proprietary database, implemented in Oracle, which is both the repository and coordinator of all exchanges and communications among providers and resources in the network.

Provider Nodes

Forms

Resource Nodes

Forms

COMMUNICATIONS

[For now take a look at www.silicond.com/polaris and www.silicond.com/sdc and you can glean what is going into this.  Some things have to remain a bit proprietary at this point since we do ot want this, like certain other project initiatives in the past, stolen away by certain NGOs that are mainly in this not for the humanitarian work but for profit and personal gain and job security.

Suffice it to say, we HAVE NOW the following, OPERATIONAL and AVAILABLE, through a number of participants, sources, licenses, and arrangements:

Live multichannel streaming for audio and video, including from wireless node to wireless node.

Complete and argueably the best medical image compression for still and video images, and the server capability to manage libraries of such

Input capability to handle –dynamically! – n-channels from ECG, EEG, Pulse/Oxy, Ultrasound, MRI, X-ray, thermal, and many other data sources

Complete wireless and wearable LAN systems, enabling providers or resource persons to engage in Open home activities while completely mobile and even hands-free.

Head-mounted display technology for every situation and environment.

Image pattern recognition and classification, plus interactive tools for image and audio comparison and analysis.

Once again, to repeat, we have this NOW.  It works, and all together.  All the software runs on standard PCs, notebooks, and subnotebooks.  All the hardware interfaces work with standard PCs.


SPECIAL MEDICAL TECHONOLOGY

Open Home is more than a link between providers and resources for dialogues and exchanges and interpretations.  The Program also provides the means by which providers, and also resource participants, can take advantage of certain special medical technology, particularly in the areas of imaging, pattern recognition, and submicron surface analysis, that ay not be otherwise available.

As the resource pool grows there will be ways to incorporate many different labs and devices online.  At present we have the following, being made available through several participant organizations:

Silicon Dominion’s Nanosystems Lab for nanoscale imaging, lithography, and fabrication.

Complete Nanoscope-III AFM, LFM, MFM, ECM, and STM facility with optical microscopy, capable of virtually any surface work at the submicron level.  This work, of course, does involve some additional cost and expense to such operations and tasks as may be required, but it is Silicon Dominion’s goal to keep such costs at a minimum in order that the lab and the technology can be made available to the broadest range of users within the Open Home Community.

Pattern Recognition and Learning software tools

[future]

Human-computer interface and data acquisition tools

BUDGET AND FINANCE

[This is all first-cut and NOT complete and should not be construed as anything other than the starting draft!]

Program Development and Management

Getting started @ $20K including travel for 3 people.

Provider Node Budget (Typical)

Standard (non-wireless)
@ $4K/installation one-time if nothing is there at all

Add min. of $2K for wireless capabilities within a reasonable (e.g., 1000’, no thick masonry walls) environment

Resource Node Budget (Typical)

Mostly voluntary and their institutions should support with all needed equipment, etc. which is probably in place,already.

$$ for travel, phone, extraordinary communications

@ $4K per year for someone who travels, $1K otherwise

Program Network and Communications

$25K/year

KEY PROGRAM TEAM STAFF

[resumes summarized for all to less than ½ page each, with links to full resumes on SDC web site]

Core Program Team

M. Dudziak

T, Koval

O. Biloukha

V. Nimaev

W. Martin

B. Collins

K. Brown

Key Advisors, Consultants, and Resource Team Representatives

L. Lagasse

D. Warner

W. Crisp

R. Satava

N. Rosen

Provider Institution Representatives

TBD































� Replace with appropriate logo image


� The term “See and Treat” was coined by Dr. Leo Lagasse, founder and director of Medicine for Humanity, a Los Angeles based medical organization performing volunteer cervical cancer screenings and other treatments in remote and under-developed regions of the world since 1995.


� IMEDNET was one of the first web-based telemedicine and medical informatics projects, started in 1994 and linking centers in the US (mainly Medical College of Virginia) with institutions in Russia and the former Soviet Union for diagnostic, educational, and resource-locating functions.


� This evolved out of IMEDNET in 1995 and continued operations through 1997
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