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Introduction

BioScan ( constitutes a family of electronic products designed to provide enhanced intelligent imaging and sensing for a number of biomedical applications including detection and diagnosis of cervical cancer, skin cancer, and sexually transmitted diseases.  The BioScan devices share a common architectural framework with respect to physical apparatus, electronics, data communication, and much of the software.

CerviScan ( is the first member of the BioScan family targeted for manufacturing and is aimed to be on the global market in 2002.  The purpose of CerviScan is to

BioScan devices are intended for three principal markets:

· Clinics in rural and limited-access areas

· Hospitals with limited physician staffing

· Emergency and crisis mass-treatment situations

1.  BioScan( (includ8ing CerviScan() --- An Overview

Modular Components for Non-Invasive Medical Imaging, In Situ Analysis, and Interactive Telemedicine

Target Diagnostic Areas

Cervical Cancer

Skin Cancer

STD Detection

CBW Military Biomonitoring

Bio-MODE (bio-magneto-optic) Sensing

Key Technical Features

Multiple (interchangeable) sensor heads

Multiple (interchangeable) trained recognizer/classifier modules

Self-organizing pattern recognition algorithm

Fuzzy logic algorithm

Low-memory, high-speed computation requirements

Key Physical Features

Lightweight

Pen-sized

Dual data uplink (USB and wireless)

Key Power & Comms Features

3V logic

Li battery, AC charger

2.4GHz wireless LAN data transfer

USB Interface Port

Key User Features

Auto-confirmation/indication

Automatic image saving and archiving

Automatic image and video transmission]

One-hand operation

Easy to interchange parts for hygiene or task change

Integration into present, established practices

Integration into remote telemedicine sessions

Modules: Head, Stem, and Base.

The Head is the unit containing the active sensing elements.  In the example of CerviScan this consists of a controllable micro-sized video input device and fiber optic light source.  Other BioScan units incorporate the NANOR molecular sensor technology developed by the author and others.  Others incorporate the MODE magneto-optic sensing technology for bioelectromagnetic measurements.  These are, as indicated in the preface, more arcane and futuristic designs requiring yet more research and testing, whereas CerviScan is nearly ready for production.

Head Control

The Head is controlled by the operator and the BioScan logic which is contained in the Stem and the Base, and the sole function of the Head is to acquire data and do in some cases pre-processing (e.g., with the Nanor chip for testing the presence of trace quantities of particular compounds, this would be performed in the Nanor device within the Head, to be followed by transmission of results to the BioScan processing module located in the Base).  In the CerviScan, there is no pre-processing and the video data is simply returned immediately to the processing element in the Base.

Stem

The Stem contains memory of two types.  First, a capture data cache (RAM) that is used by the Head to deposit digital data and then also by the Base to process that data.  Second, a training data cache (Flash) that is used by the specific onboard processor in the Base to enable it to perform such learning and recognition tasks as may be required by the particular BioScan application.

Stem Processor

The Stem also contains a custom microprocessor, custom in that it is specific to each BioScan type, not necessarily a custom fabrication.  This microprocessor is a standard commercially available 32-bit microprocessor, but the choice is not limited to only one particular brand.  Again, the Stem being an interchangeable component in the BioScan just like the Head, it is possible to have custom designs for different applications.  

Base

The Base is the third major Bioscan component and is also interchangeable and modular.  The Base contains the battery for the unit, since the Bioscan devices are designed to operate without an external connected power supply.  There is no issue of battery life and charging time since each consecutive usage of the BioScan could easily include replacement of the Base without any significant complication to the medical procedure or facility management.

Base Communications

The Base also contains the transmission unit that manages the actual delivery of data from the BioScan to a computer.  This circuitry is set for either wireless or wired delivery and currently the design provides for IEEE 802.11 Spread Spectrum 2.4GHz wireless and for USB wired data communications.  Backup power in the Stem provides for maintenance of capture  memory during the swapping of a Base component, in the rare event that such memory retention would be necessary.

Available separately upon request and completion of proper non-disclosure forms is additional material describing and illustrating the electronic design of BioScan devices and the specific architecture including algorithms of the CerviScan implementation.

The BioScan product line employs contemporary state-of-the-art microprocessor, optics, communication and memory technology with a limited use of ASIC logic.  However, later versions of the product line will incorporate more advanced proprietary silicon logic.  In addition, the BioMagScan will incorporate the proprietary MOSP chip employing on-chip magneto-optic sensing, digital conversion and data delivery.

2.  BioScan Products

The projected line of BioScan products is described by the table below:

	Product Name
	Applications
	Specifications

	CerviScan

Q3 2002 Release
	Imaging of cervix surface after colposcopy preparation and administration and alerts for positive detection of cervical cancer indicators
	Video/frame output

LED illuminator

Automatic focus and illumination control

Automatic mage/video capture and transfer to client PC by wireless or USB protocols

Automatic alerts for indicators of high-risk matches

Automatic comparison and matching against library samples

Real time internet presentation and conferencing system enabling telemedicine exchanges and dialogues with consulting colleagues and experts

Automatic archiving and interface with clinic/hospital medical database(s)

	DermiScan

Q4 2002 Release
	Imaging of skin surface with or without any initial medical preparatory treatment and alerts for positive detection of cancer indicators
	Same as CerviScan but with onboard training logic for skin conditions

	GeniScan

Q4 2002 Release
	Imaging of genital surfaces and alerts for positive detection of STD indicators
	Same as CerviScan but with onboard training logic for genital STD conditions

	OralScan

Q1 2003 Release
	Imaging of oral cavity surfaces and alerts for positive detection of selected disease indicators
	Same as CerviScan but with onboard training logic for oral disease conditions

	OptiScan

Q2 2003 Release
	Imaging of retinal and corneal surfaces and alerts for positive detection of selected disease indicators
	Same as CerviScan but with onboard training logic for optical disease conditions

	BioMagScan

Q3 2003 Release
	Measurement of surface and subcutaneous-level biological electromagnetic field strengths and alerts for systemic levels and patterns indicative of disease conditions
	MODE-based magneto-optic sensor with automatically controlled and optimized polarized light source

Automated assistance in locating correct placement of device scanner on body points

Assimilation and processing of data into somatic EMF map and correlation with known libraries and statistics


All BioScan products will come equipped with the following software tools:

OpenNet Tool Suite (Level 1) for Windows98, containing

· iqExpress Visual Presentation software

· Verite image analysis and management tool

· NetAnywhere data collection and transmission tool

· SnapIt image capture tool

· WebGen web page generator tool

plus

Microsoft NetMeeting and

Microsoft Windows Media Player

In addition, all BioScan devices will be delivered with access to the AwareNet ( intelligent reasoning network when the first commercial release of that product line is available.  AwareNet will significantly enhance the ability of both experts and less-trained clinician users to rapidly and nearly automatically direct and receive diagnostic data and decision support data in support of making diagnostic and threrapeutical decisions.

Client computer requirements will be the following:

· Microsoft Window 98 or higher

· 32 MB RAM (64 MB recommended) minimum

· 50MB free hard drive space (500MB recommended for image/video storage)

· USB port or IEEE 805 (2.4MB minimum) wireless port

· Microsoft Internet Explorer version 5.0 or higher or Netscape Communicator version 4.0 or higher

The following figures illustrate the general appearance of one of the BioScan units, shown using mockup prototypes.  Note that MagnetEyes scanners can be supplied and/or integrated with virtually any type of personal computer capable of receiving video input.  Currently the MagnetEyes software is available only for Microsoft Windows98 operating systems; however, as noted above a Linux version of the software is under development and Apple Mac/OS implementations may be developed under special contract.
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Figure 2 – Mock-Up Prototypes

3.  BioScan Data Collection, Pattern Recognition, and Distribution

[This section is under revision and will be made available as soon as possible]

4.  Examples of Typical Use and Further Applications

[This section is under revision and will be made available as soon as possible]

5.  Further Information and Contacts

USA

Martin J. Dudziak, PhD

(804) 740-0342

martin@forteplan.com
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