Potential Diasense competitors taken from Diabetes Monitor website April, 2005
Forthcoming Noninvasive and/or Continuous Meters

1. AgaMatrix in Boston develops proprietary software and firmware-based DSP technologies that address the needs of medical diagnostic devices. The technology dramatically enhances the performance of biosensors used in medical devices without using additional biological or chemical components. Based on a survey of medical practitioners, physical pain and inaccuracy are critical bottlenecks to widespread adoption and improved compliance of medical diagnostic devices. AgaMatrix's initial focus will be on developing solutions for home blood glucose monitors and hospital point-of-care testing devices. Future opportunities for expansion involve entering other markets that heavily rely on biosensors, such as environmental monitoring, industrial processing, and military biochemical detection. The URL is
http://www.agamatrix.com/ 
On the Horizon 

Solutions in the long-term future for diabetes management include systems and concepts in research involving fully non-invasive blood glucose monitoring, long-term implantable biosensing systems (implanted for years at a time), and advanced therapeutic techniques.  Short-term implantable systems (implanted for a few days at a time) are coming closer to the point of technical feasibility.
WaveSense™ Application: Accuracy for Continuous Systems
A major problem with many continuous blood glucose monitoring systems currently being researched is the fouling of sensors due to exposure to the human body and it's immunological responses.  Leveraging WaveSense™'s potential capabilities to correct for various types of biosensor signal variations, continuous monitoring systems, can have more robust, accurate readings, and longer sensor lifespans.
Not really competition.  Looks more like a product that could be used in non-invasive sensors.
2. Animas Corp. in Frazer, Pennsylvania, the manufacturer of the R1000 insulin pump, is developing a long-term, implantable, optical sensor, which will provide continuous and accurate monitoring of blood glucose levels. This sensor will be equipped with alarms to give warnings of impending hypoglycemia and hyperglycemia. Ultimately this sensor will be tied into an insulin infusion pump to provide closed-loop control of blood glucose levels. Based on spectroscopy, this sensor measures the near-infrared absorption of blood. The company believes that this sensor will be available commercially in 2003. The URL is
http://www.animascorp.com/products/pr_glucosesensor.shtml 
Continuous Monitoring of Blood Glucose Levels
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Animas is developing a long-term (>5 years), implantable, optical sensor, which will provide continuous and accurate monitoring of blood glucose levels. This sensor will be equipped with alarms to give warnings of impending hypoglycemia and hyperglycemia. Ultimately this sensor will be tied into an insulin infusion pump to provide closed-loop control of blood glucose levels. 

The Animas sensor measures the near-infrared absorption of blood. The sensor will be implanted across a vein with readings transmitted via radio waves (RF telemetry) to a small Display Unit worn on the wrist. Hence, there will be no percutaneous (through the skin) wires. The Display Unit will be about the size of a wrist-watch and the implanted sensor about the size of a pager. 
  

How the Sensor Technology Works
The Animas sensor is based on Spectroscopy. Spectroscopy is the science that studies the optical signature of light as a function of wavelength (or spectra) to better ascertain the properties of matter from which light is emitted or with which it interacts. Each molecular species exhibits a unique optical signature. In theory, by probing a substance with light and by accurately measuring the resultant spectrum, one can identify and determine the concentration of each chemical constituent. In practice it is often difficult to determine the concentrations of the constituents, particularly if the constituent is in low concentration or if its spectra (or signature) overlaps the spectra of other constituents. Spectroscopic determination of glucose in blood is difficult because glucose is in relatively low concentration and its spectra overlaps that of other blood constituents (proteins, urea, uric acid, hemoglobin, water, etc.).  Measurement of glucose on an in-vivo basis is even more difficult.  Earlier attempts (by others) to measure glucose through the skin or mucous membranes have failed, in our opinion, because too much of the light energy was lost in the intervening tissues (skin, fat, etc.) to allow accurate measurement of the spectra. In addition, it is extremely difficult to sort the spectra of blood from the spectra of intervening tissues (bone, fat, skin, etc.) 
The Animas sensor is being designed to overcome the limitations of optical sensors.  Because the sensor will be implanted, it will have direct access to blood. Hence, the problems of loss of light energy in intervening tissues are obviated, as are the problems of sorting spectra of blood from spectra of intervening tissues. 

The Animas sensor will overcome the limitations of chemical and electro-chemical sensors. When any foreign object, such as a splinter or a sensor, enters the body, it immediately recognizes the object as an "invader" and attempts to protect the body by coating the object first with a protein layer and later a collagen-like layer known as encapsulation tissue.  The biological purpose of this encapsulation tissue is to provide a chemical barrier between the foreign object and the body. With implantable chemical or electro-chemical sensors, the encapsulation tissue layer interferes with the accurate measurement of glucose. It is analogous to trying to taste something with a plastic bag over your tongue. Given enough time, taste may leak through the bag, but your ability to taste is severely hampered. An optical sensor is not hampered by such a problem, as accuracy depends only upon light being able to pass freely through this encapsulation tissue layer. We have established that light does indeed pass freely through this tissue. 
  

Progress to Date and Plans
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We have been working on this project since 1997. In this time, we have established the scientific feasibility of our approach. We have shown that we can accurately measure blood glucose using near infrared spectroscopy on whole blood from 500 patients. The graph to the right shows the glucose concentration as measured with our approach plotted against the glucose concentration as measured with a Hemocue glucometer.  As can be seen by the graph, we are seeing excellent correlation (R2=0.94). To our knowledge, we are the first group which has measured blood glucose with high accuracy in whole blood using near infrared spectroscopy and a universal algorithm. We have also shown that over a course of at least two weeks that we can measure blood glucose on an in-vivo basis in dogs with a high degree of accuracy (better than 15mg/dl).  The graph below shows the glucose concentration as a function of time, measured with our sensor and a Hemocue glucometer.  Again, we see excellent tracking.      
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We are now in the process of designing a miniaturized sensor that is in preliminary ex-vivo human trials since late 2003. Much work remains, however. Measurement of blood using spectroscopic means is an extraordinarily challenging task, requiring measurement accuracies to better than 0.003%. To develop such an instrument, which is also small, cost-effective, and appropriate for long-term implantation, is even more difficult and requires a competent engineering, scientific, and clinical team, spanning a number of disciplines. We have assembled such a team and are hard at work attempting to make this sensor a reality. 

Implantable sensor using IR and RF to communicate with a wristwatch size device.  Company recently went public with their insulin pump.  
3. Argose Inc. in Waltham, Massachusetts, was a medical research and development company whose principal focus was to develop a completely noninvasive glucose monitor for the detection and monitoring of glucose levels in both children and adults. That's what its Web site said, but the company is now out of business and its website is down. 
Out of business.
4. ArithMed GmbH in Dortmund, Germany, at one time had an English-language Web site promoting its "GluControl GC300, the world's smallest non-invasive blood glucose meter," which is intended for home use. Few details are available. For example, it said that the device is "based on an innovative method," without specifying the method. A press release on the site dated March 3, 2000, said the company was already in production and the device would be available in April 2000, but no details have been subsequently added. The URL was http://www.arithmed.de/, but is no longer online. 
www.biz-lib.com/ZBUB186.html   Market report on patient montitoring devices for $3,400 mentions Arithmed among others.
Electromagnetic Radiant Ray | ArithMed GmbH

This small R&D company, based in Dortmund, Germany, claims 
it is close to production of what is believed to be a near IR device, although it's operational range of 80% humidity or less may indicate a middle IR device. It has been developed in conjunction with a Korean company, Samsung Fine Chemicals Co., Ltd. Called the GluControl® GC300 and measuring 17.6 x 11.6 x 6 cm, with a weight of 500 grams (18 oz.), it is designed for home use.
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The meter is said to monitor blood sugars in the 50 to 400 mg/dl range and is battery powered. Blood glucose values, time, and date, are automatically stored in memory with operations performed with the four buttons pictured to the right. ArithMed says no additional materials, like lancets and test strips, are required, so day-to-day cost and debris are reduced.

The device uses "a non-invasive electromagnetic radiant ray" to determine glucose levels, and is believed to operated in either the near or middle infrared ranges. Samsung had previously said it planned to begin mass-producing the device beginning in mid-1998 at its Ulsan, Korea plant. Another announcement in early April indicated that a press release was imminent. However, no word on its availability, as yet.

Samsung says clinical trials have been conducted in Germany, Japan and Korea, but no data on accuracy has been released. For further information, contact Peter Pi, Samsung Fine Chemicals, Medical Devices Team, at 82-2-772-1945 (Fax# 82-2-772-1959)

No new information is on the web, googled under ArithMed.  Several out of date articles came up but nothing later than 2000.  Not certain if they are still in business.  Even if they are still in business the sensor is too large.  Same problems as the Diasensor 2000.
5. Bioject Inc. in Portland, Oregon, used to say that its glucose monitoring system will continuously and precisely measures glucose levels on a 24-hour basis. The system was supposedly a patch-like sensor coupled with a smart card about the size of a credit card connected by radio waves that you can keep in your pocket. A company representative said that they were planning to hit the market in 2001, but the company Web site no longer mentions this product. The URL is
http://www.bioject.com/ 
Appears abandoned.
6. Biocontrol Technology Inc. in Pittsburgh, Pennsylvania, (subsequently renamed BICO Inc.) said that it "has developed the world's first noninvasive glucose monitor for diabetic patients." It's called the Diasensor 1000. It has been approved for sale in Europe. The company says that it has sold four Diasensor 1000's and that "the devices...sell for US $9,000." The U.S. Food and Drug Administration has not granted approval for sale in the United States. The company no longer has a website. 
This was Diasense.

7. Biopath Research Inc. is a private research and development company. Its primary goal is to finalize development of a noninvasive glucose monitoring device. Corporate Secretary Henry M. Lee wrote me several years ago that, "Our research to date has proven quite successful, and we are quite confident about the product development... We are currently developing our website." However, there is still no Biopath website. 
Nothing on a google search.  Confirmed no web site.
8. Biopeak Corporation in Ottawa, Ontario, Canada, says that it is developing a revolutionary, patent pending, Fusion Spectroscopy Platform for accurate and noninvasive human physiology monitoring applications, including glucose monitoring. Fusion Sensor technology is pain-free, small, accurate and easy to use whether periodically or continuously without exorbitant costs. This platform technology will enable a wide array of products including physiology monitors for body hydration, body mass and fat indices, glucose concentration, oxygen saturation, cardiac analysis, and blood pressure. The URL is
http://www.biopeak.com 
Non-Invasive Platform
All of Biopeak's products are built on our patent pending Fusion Spectroscopy platform which incorporates our rugged, non-invasive, fusion spectroscopy sensors with a low cost processing engine, leading edge algorithms and intuitive user interface.  The platform is designed carefully so that it can be shrunk into watch sized devices or can be used in PDA sized devices.  It provides all of the critical development features for rapid prototyping of embedded products.

Biopeak’s technology platform will allow future product extensions such as glucose watches (for wearable, continuous monitoring), wireless connectivity (for remote monitoring by parents and doctors), health monitors, athletic fitness monitors, military physiology monitors and other high demand products.

[Top] 

Biopeak Glucotrack
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Glucotrack is Biopeak's first commercial product based on our Fusion Spectroscopy platform.  It resolves the key issues with existing invasive and non-invasive products: it's pain free, easy to use, accurate and requires only a simple daily calibration procedure. Glucotrack also offers many advanced features such as a historical log of glucose readings, trend analysis, hyperglycemic and hypoglycemic alarms, caloric intake, insulin injection input and measurement reminders. And a USB interface is provided to configure the device and download historical data to a PC using existing commercially available programs. 

No real information on the product whether released, in trials or still in development.  Apparently in business.
9. Cell Robotics International Inc. in Albuquerque, New Mexico, has begun to market its Personal Lasette laser finger perforator. It is the first FDA-approved laser for home use. 

It draws blood painlessly and is completely portable, weighing 7 ounces and is about as big as a cell phone. It requires a prescription and costs $995. 

The Lasette is a laser lancing device with many benefits over a conventional lancet—less pain, less soreness, and quicker healing. Cell Robotics tells me that they are considering integrating a glucose meter into the Lasette. 

The URL is
http://www.cellrobotics.com/perslasette.html 
This device is an alternative to the finger prick but it still draws blood and then a monitor is required to get the glucose reading.  On the market with the device.
10. CIBA Vision in Atlanta, Georgia, the eye care unit of Novartis AG, may be developing contact lenses that not only correct vision but also painlessly measure blood glucose, according to a 2001 article that at one time was online at http://www.msnbc.com/news/591718.asp?0dm=C12LH#BODY. The article refers to a pilot study presented in June 2001 at the annual meeting of the American Diabetes Association in Philadephia. The CIBA Vision site, however, does not mention it. 
Confirmed nothing on CIBA web site about this product.  University of Pittsburgh was in development of a similar product.  Might be the same product.
11. DexCom Inc., a privately held company in San Diego, is focused on developing the first long-term implantable sensor for the continuous monitoring of glucose in people with diabetes. The URL is
http://www.dexcom.com/ 
Not much on the web site about the technology.  They raised $22mm in January 2005.
12. This site is down March 4, 2004:
Diabetex International Corp. in Old Saybrook, Connecticut, is developing a noninvasive blood glucose meter using radio frequency based on prototypes from Solid State Farms Inc., which with it has an exclusive licensing agreement for its patented technology. Diabetex says the meter will be ready for FDA filing in mid-2002. Because the meter will not require ancillary supplies, operating costs will be low. However, Diabetex plans to charge $3,500 for each meter. The URL is
http://www.diabetexintl.com/ 
Can’t find anything recent on this company.  Nothing on a non-invasive glucose monitor.
13. Diametrics Medical Inc. in St. Paul, Minnesota, announced in an SEC filing January 14, 2005, that it too was working on a continous blood glucose monitor, but "in a hospital setting at the point-of-patient care." The company's URL — which is years out-of-date and doesn't say anything about its forthcoming continuous blood glucose monitor — is
http://www.diametrics.com 
Item 2.01. Completion of Acquisition or Disposition of Assets. 
On January 14, 2005, Diametrics Medical. Inc. (the "Company") announced that its wholly owned subsidiary in the United Kingdom, TGC Research Limited ("TGC"), had acquired certain assets out of liquidation from the liquidator of Diametrics Medical Limited ("DML"). DML was formerly a wholly owned subsidiary of the Company that was placed into liquidation in November 2004. The assets purchased by TGC included certain equipment and intellectual property, including certain trademarks, of DML. The purchased assets are expected to form the core of a new product research and development program that TGC will begin implementing in early February 2005. This R&D program initially will be focused on bringing to market a line of products aimed at monitoring and controlling glucose on a continuous basis in critically ill patients in a hospital setting at the point-of-patient care. The cost of purchasing the assets was approximately $333,000, which was funded by part of the proceeds received by the Company in December 2004 from the sale of fixed price convertible notes due December 15, 2007. 
Confirmed nothing on the web site about the monitor.  An 8k (above) filed Jan. 21, 2005 mentions a continuous monitor but does not state that it is non-invasive.
14. Diramed LLC in Carroll, Ohio, is developing a noninvasive blood glucose monitoring system, according to an article in Business First of Columbus [Ohio], online at http://columbus.bizjournals.com/columbus/stories/2004/04/19/story8.html?page=1. The company's technology is infrared, according to http://www.neohio.craintech.com/cgi-bin/article.pl?articleId=2692. Diramed does not seem to have its own website. 
Diramed is one of 30 companies chosen to present to a venture conference.  Nothing about the company other than it is involved in non-invasive IR.  Small company of five people.  Received a $25,000 grant.
15. Fluent Biomedical Corp. in San Diego is an early development-stage company dedicated to creating the first class of practical noninvasive glucose monitoring technologies. Fluent is starting with spectroscopic techniques and signal analysis methods already well-demonstrated to predict in vivo blood glucose levels noninvasively and accurately and adding proprietary new nanotechnology-driven optical sources and newly enabled powerful calibration and error-checking methods to create compact, reliable and calibration-free systems. The Fluent approach plans to deliver the first clinically viable technologies for continuous noninvasive monitoring. The URL is
http://www.fluentbio.com 
Website does not provide any information about the technology or any products.
16. Fovioptics Inc. in Santa Clara, California, currently has only a place-holding website at http://www.fovioptics.com/. But we can piece together what this company is doing from other sites. Fovioptics is developing the Retinal Blood Analyzer (RBA), a non-invasive blood diagnostic system. The RBA uses the company's patent-protected data analysis processes to measure important blood components and other critical-care metrics using the human body's natural window to the blood: the eye. This breakthrough technology platform solves the inherent problems that have plagued competing non-invasive diagnostic efforts and offers significant advantages over traditional needle-based systems, including cost, patient comfort, repeatability, and infection control. See http://www.3rddimensiondesign.com/ vonallmen/companies/FoviOptics.pdf, http://www.rgs.uky.edu/coldstream/tenants.html, and http://www.mnvcc.com/agenda/startups2003.htm. 
The only information is on the 4th site listed above.  The text above is taken from that site.  Nothing about the technology or products under development.
17. Futrex Inc. in Gaithersburg, Maryland, heavily promoted its "Dream Beam Analyzer," a small, portable, noninvasive blood glucose measurement instrument. It promised to be the holy grail of blood glucose testing for diabetes—if and when it becomes available. It's not here yet. In fact, its Web site doesn't even mention it any more. The URL is
http://www.futrex.com/ 
Rejected by the FDA and ordered to stop all R&D on this product.
18. GlucoLight Corporation in Bethlehem, Pennsylvania, is developing a low-cost noninvasive blood glucose monitor for home use by people with diabetes. GlucoLight's unique optical approach, microscatter technology, is based on patented technologies in the area of optical coherence tomography and low coherence interferometry. There is a working prototype with published clinical data on healthy volunteers. The company's first product, due late 2005, will be a "PDA size" noninvasive glucose monitor. They plan to submit this device to the FDA for market clearance as an example for their corporate partners. The second generation product version will be the size of a large sports watch and will provide continuous glucose monitoring The URL is
http://mjschurman.web.aplus.net/Gluco_home.htm . 

See also http://www.smartstartvf.com/2003_forum/company_profiles/glucolight-corporation.shtml 
Company Description 
GlucoLight Corporation is developing a low-cost non-invasive blood glucose monitor for home use by diabetic patents. GlucoLight's unique optical approach, microScatterTM (microscatter) technology, is based on patented technologies in the area of Optical Coherence Tomography (OCT) and Low Coherence Interferometry (LCI). There is a working prototype with published clinical data on healthy volunteers. 
Business Strategy 
GlucoLight will commercialize microScatter technology for blood glucose monitoring by licensing to major pharmaceutical and medical technology companies with existing market presence. microScatter based packaged chip assemblies, manufactured with high volume, low cost semiconductor fab processes, will form the sensor and signal-processing heart of these non-invasive glucose monitors. GlucoLight will provide the key optical chips to these marketing partners, leaving the final external monitor design (size, color, user interface) for those partners to optimize for the needs of their end markets. 
Product/Service 
Our first product (late 2005) will be a "PDA size" non-invasive glucose monitor. We will submit this device to the FDA for market clearance as an example for our corporate partners. In the future, our second generation product version will be the size of a large sports watch and will provide continuous glucose monitoring. 
Technology/Special Expertise 
Technology license agreement with University of Texas (1 patent pending). Three provisional patents filed by GlucoLight. Founder/CEO is a serial entrepreneur with 20+ years experience in medical device development; 10 years in executive positions with Johnson & Johnson and 4 years COO, Summit Technology. Summit achieved a market cap of > $1B. Technical team has expertise in micro-optics, micro-electronics & semiconductor packaging. 
This one may be for real.  Web site claims only $160k has been invested which sounds unrealistic.  Don’t know where the published data may have been published.
19. Glucon Medical Ltd in Boulder, Colorado, is a start up company developing noninvasive glucose monitoring devices for people with diabetes. The Glucon devices will provide continuous, accurate, and real-time glucose monitoring for clinical and personal use. It gets its blood glucose measurements directly from inside the blood vessels. It uses photoacoustic waves originating in the blood vessel to calculate the concentration of glucose in the blood vessel for which the U.S. Patent and Trademark office has issued a patent. The URL is
http://www.glucon.com/ 
Can’t get into the web site.  The google on the company name only brings up the diabetes monitor mentioned above.
20. GlucoSense Inc., majority-owned by GEN3 Partners in Boston, says that it is currently developing a wearable blood glucose monitor that is a truly noninvasive device that will cause no skin damage and can therefore be used for continuous monitoring. The URL is
http://www.gen3.com/glucosense/ 
Non-Invasive Blood Glucose Monitoring

GlucoSense's wearable blood glucose monitor is a truly non-invasive device which causes no skin damage. Therefore, it can be used for continuous monitoring and maintaining blood glucose in a narrow range, which has been shown to reduce diabetes-related complications by 35-76%. And while continuous monitoring is critically important for diabetics, it is also attractive for the larger pre-diabetic and fitness-conscious markets. More...
Non-Invasive Blood Glucose Monitoring

The GlucoSense device computes the blood glucose level (BGL) from sensor data (impedance of the body to very small electrical currents, body temperature), and from data about user activities (meals, insulin injections, physical activity). The sensor data are all handled by a single, integrated sensor. 

GlucoSense's engineers and physiologists have worked painstakingly to develop analytical models that connect these data with the BGL. Tests of our prototype for type 1 diabetics, healthy and pre-diabetic volunteers show that its accuracy is similar to other currently available non-invasive BGL devices.

The combination of non-invasiveness, accuracy, and low cost make the GlucoSense device a superior product to others on the market. Once data processing algorithms for additional physiological signals are fully developed, the device could be used to monitor the overall health of diabetics, who often suffer from cardiovascular complications. 

By adding wireless technology and combining BGL measurements with additional health data, such as pulse, diet, and lifestyle, the device has the potential to become a remote health monitor, which could revolutionize the way doctors work. Other developments under way include miniaturization of the sensors, fine tuning of the analytical models, gathering more statistical data.
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Can’t get to the “more” part on the non-invasive.  Nothing much on the site about the technology or if ever it expects to deliver.  Too cumbersome to be commercially viable.
21. Gluko MediTech AG, a subsidiary of SanguiBioTech AG, Witten, Germany, is developing a long-term implantable glucose sensor, which is designed to determine the glucose level in the interstitial fluid by means of an opto-electronic measuring device. The sensor is designed to remain inside the diabetic patient for a minimum of three years and to maintain smooth operation during that period. They expect to launch the product in 2003/2004. See
http://www.pagebleu.com/stratcom/level1/prod1298.htm 
Sangui BioTech International's subsidiary Gluko MediTech AG is developing a long-term implantable glucose sensor, which is designed to determine the glucose level in the interstitial fluid by means of an opto-electronic measuring device. The sensor is designed to remain inside the diabetic patient for a minimum of three years and to maintain smooth operation during that period. Licensing procedures and the launch of the sensor are expected for 2003/2004. 

This information is taken from a website that lists product development worldwide from publicly available sources.  This product was on the list for December 1998.  This is a public company granted a German patent in 2000 for optical component in its sensor.  patent no.: 198 26 294 Nothing later than that.  Symbol is SBGI.  Trading at $.18 Nas.  Losses
22. GluMetrics LLC in Marina, California, has developed a novel optical glucose sensor that could be used to provide continuous monitoring of glucose levels. Its core technology, GluGlow, is a glucose-sensing polymer that has a broad range of applications in clinical medicine. This chemical complex glows in the presence of glucose. This technology can be used to measure blood sugar without the use of enzyme-based chemical reactions, which have been the basis of legacy technology and which are plagued by instability and sensitivity to body chemistry. The URL is
http://www.Glumetrics.com. See also
http://www.medicalnewstoday.com/index.php?newsid=6673 
GluMetrics, Inc. is a biotechnical medical device company focused on bringing life-saving glucose monitoring products to the healthcare market.  
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	GluGlow™, our core technology, is a glucose-sensing polymer that glows in the presence of blood sugar.
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	GluCath™ is a patient-specific, catheter-based device, combining GluGlow™ with a proven technology platform to monitor blood glucose continuously in ICU patients. 


The optical glucose sensor consists of a fluorescent chemical complex immobilized in a 'thin-film hydrogel.' The hydrogel, a biocompatible polymer similar to that used to make soft contact lenses, is permeable to glucose. 

The sensing system has two components: a fluorescent dye and a 'quencher' that is responsive to glucose. In the absence of glucose, the quencher binds to the dye and prevents fluorescence, while the interaction of glucose with the quencher leads to dissociation of the complex and an increase in fluorescence. 

Singaram's team tested the sensor by mounting it in a flow cell and circulating a solution with varying concentrations of glucose through the cell. 

The results showed that the system functions as a continuous glucose monitor capable of operating under physiological conditions. The sensor shows outstanding glucose response over the full range of glucose levels that might occur in a diabetic, Singaram said. 

'This is the first system to show reversible optical sensing of glucose with a thin-film hydrogel. We tested the sensor under conditions that are as close as possible to the physiological conditions under which a continuous glucose monitor would have to operate,' he said.

Doesn’t appear to be non-invasive.  Directed at intensive care.
23. Update March 17, 2005:
GlySens Inc. in San Diego proposes to develop a long-lasting device that integrates glucose sensors, electronics, and a power supply in a biocompatible casing for implantation under the skin. The alumni site of the Jacobs School of Engineering at the University of California, San Diego, has an online article from winter 1999, http://www.jacobsschool.ucsd.edu/alumni/profiles/winter99.shtml, but can't, however, find any current information about the company, and the company does not yet have a website. 
Confirmed no web site.  Implantable device.  Google hits but nothing comes up in detail.
24. Hitachi Ltd. in Tokyo announced in February 2004 the development of a noninvasive blood glucose monitoring device using its unique measuring technologies. The device is intended to compute blood glucose levels by using special sensors to detect physiological parameters related to the body's metabolism, such as thermal energy, oxygen supply, and blood flow. The company plans for the device to go on sale in 2005. The URL is
http://www.hitachi.com/New/cnews/040223.html 
Tokyo, February 23, 2004 --- Hitachi, Ltd. (NYSE:HIT / TSE:6501) announced development of a non-invasive blood sugar monitoring device for diabetics using Hitachi's unique measuring technologies. Requiring no blood specimen, the cutting-edge device is intended to compute blood sugar levels by using special sensors to detect physiological parameters related to the body's metabolism, such as thermal energy, oxygen supply, and blood flow. While not yet approved for sale, the device will undergo clinical testing to support a premarket submission to the U.S. Food and Drug Administration (FDA) and the Japan Ministry of Health, Labour and Welfare.

Hitachi has conducted extensive research concerning the thermal energy generated by metabolic reactions in the human body, which reflect a balance between blood sugar levels and local oxygen supply. Hitachi has determined that it is possible to compute the level of blood sugar by measuring parameters such as the thermal energy generated by metabolic reactions, the level of oxygen saturation of hemoglobin, and blood flow.

Hitachi's investigational device uses special sensors that accurately measure various temperatures and light characteristics in a person's fingertip. The device is intended to compute blood sugar levels based on the analysis of various physiological parameters involved in the generation of metabolic thermal energy, and would therefore eliminate the need to obtain a blood sample. Hitachi's device is compact by virtue of the development of a complex sensor pick-up, which contains a contact thermometer, a radiation thermometer, and a multi-wavelength reflective dispersion photometer, all in one unit. Hitachi's goal is to use these technologies to dramatically improve the quality of life of diabetics by making it, easier to measure blood sugar levels, which would greatly contribute to the prevention and treatment of lifestyle-related diseases, such as diabetes.

Hitachi plans to gather further experimental data and, after conducting clinical trials, file for regulatory approval under the Pharmaceutical Affairs Law in Japan and to the FDA. Targeted plans call for the device to go on sale in 2005, subject to regulatory approval. Hitachi is targeting sales of this device of 15,000 million yen in 2007.
25. Hypoguard USA Inc. in Edina, Minnesota, is developing several new meters, named the Dart, the Flight (or Arrow), and the Quiver, according to its 2001 annual report of December 2001 at http://www.medisys-group.com/Medisys%20R&A-2001.pdf. See also http://www.medisys-group.com/intro/products/hypo/1-2.htm, which also discusses the Marathon continuous meter, and http://www.hypoguard.com/content/content.asp?content=2: 

"Development of the first of Hypoguard's proprietary biosensor based products, Dart, is now complete. Clinical trials of the product were recently conducted in the US and the results of the trials were satisfactory. The FDA has cleared the meter for marketing in the U.S. 

"Rapid progress has also been made on the development of Flight, the 100-test disposable glucose monitoring product, which again uses our proprietary biosensor. The product, which is a fully integrated unit, requires no handling of strips and no calibration prior to use. It is directed towards the growing population of Type II diabetics, who test less frequently, but represent the highest growth segment of the market. Fully operational prototypes of the device have now been produced and the next stage is design optimisation, which will be followed by clinical trials and submission of the product to the FDA. To date, this product has generated a high level of interest amongst potential partners, both in the retail sector and amongst the large global glucose monitoring companies." The Flight seems to have been renamed the Arrow. See http://www.medisys-group.com/intro/products/hypo/1-2.htm. 

"Development of the Quiver system, combining a re-usable meter utilising disposable cartridges, each of which contains 50 glucose monitoring strips, is also progressing well. Quiver is designed for use by diabetics who test frequently. The meter is a robust device with a high level of functionality and extensive feature set, incorporating a convenient cartridge system which slots into the unit. For the diabetic, this avoids the need to carry a separate pot of strips and the inconvenience of having to insert a new strip into the meter each time a test is carried out." 

A joint venture between Hypoguard and Elan Corporation is developing a minimally invasive continuous glucose monitoring system called the Marathon. 
Can’t get to any of the sites.  Does not appear to be non-invasive from the above write up.  Requires disposables.
26. Infratec Inc. in Wilton, Connecticut, is developing a hand-held device that is inserted in the ear to measure blood glucose levels noninvasively. It isolates and measures blood glucose levels from the eardrum using the body's natural heat emission, or thermal radiation. The method and instrument are based on the discovery that natural mid-infrared body emissions change, depending on the glucose concentration of the tissue. It is simply placed in the ear, much like an ear thermometer, for about 10 seconds. No blood is drawn. The first published clinical study of this device appears in the December 2002 issue of Diabetes Care, pp. 2268-75. The full text of the article is on-line at http://care.diabetesjournals.org/cgi/content/full/25/12/2268. 
Infratec doesn't have a website. But you can see also the University of Connecticut Health Center news release online at http://www.uchc.edu/ocomm/newsreleases02/nov02/glucosemonitor.html. 
Infratec, Inc. is a venture capital backed company with seed financing from Access Connecticut, LP and Access Investment Partners, LP. “Infratec’s goal is to commercialize a portable, cell phone sized device that will give a direct readout of the person’s glucose level without need of a blood sample. We’re still looking at perhaps 18 to 24 months before we will begin FDA required clinical trials for approval,” said Julian Landau, Infratec CEO.

No closer than we are.
27. InLight Solutions Inc., formerly known as Rio Grande Medical Technologies Inc. in Albuquerque, New Mexico, is currently focusing on the development of a noninvasive blood glucose monitoring device. The company has had a strategic partnership with LifeScan since 1993. Rio Grande draws on the expertise of Sandia National Laboratories in spectroscopy and chemometrics (multivarient statistics applied to spectroscopy) through a Cooperative Research and Development Agreement (CRADA). The URL is
http://www.inlightsolutions.com/ 
InLight Solutions is developing non-invasive devices that use near infrared (NIR) optical spectroscopy and multi-variate analysis to make quantitative and qualitative measurements. When applying the technology to measuring glucose, it is the product engineering and the multi-variate software algorithms that are critical to producing accurate results. Since glucose molecules look very much like water molecules, we design our optics and our software to clearly distinguish the target molecule from anything else. This enables us to make dependable measurements.

The devices are made up of three components: a light source, an optical detector, and a spectrometer. Simply put, the light source shines light into the skin. Much of the light escapes but some bounces back and can be analyzed by the spectrometer with subsequent measurement by the detector. By measuring differences between the light that was sent into the skin and the light that the detector collects, the system can be programmed to selectively analyze a particular molecule. Each molecule responds differently to the light so we can distinguish one from the other by their particular vibration characteristics. The entire system is optimized for accurate quantitative measurements of glucose concentration. 

InLight Solutions manufactures prototypes for its research partner and will perform final assembly and test for the product line upon FDA approval. 

Not sure where InLight is with their device from the web site.  The device pictured is too large to be commercially viable.  The technology sounds very similar to Diasense’s and may infringe on its patents.
28. Institut für Chemo- und Biosensorik in Münster, Germany, has developed a system called NIMOS, a noninvasive monitoring system for continuous glucose measurement. Sampling is achieved by continuous suction of interstitial tissue fluid through a very small blister, which is opened automatically. The URL is
http://www.glucose-monitor.com 
Can’t find anything on this company.  The web site cannot be accessed.  Google turns up very little information on the company and nothing on non-invasive. 
29. Integ Inc. in St. Paul, Minnesota, was developing the LifeGuideTM System, a bloodless glucose meter. In October 2000 Inverness Medical Technology Inc. in Waltham, Massachusetts, announced that it was acquiring Integ, and subsequently LifeScan acquired Inverness. The URL was 
http://www.integonline.com, but no current information is available. 
The above web site does not link to Integ.  Google search goes to a site tracking Integ’s stock and numerous delays of its sensor.  All information is dated in the late ‘90s.

30. Integrity Applications in Ashkelon, Israel, hopes to introduce the first, real noninvasive device, the GlucoTrack. They say that it will measure glucose levels with a high degree of accuracy and reliability. The device will be the first capable of both singular and continuous measurements. GlucoTrack will be the only device that uses different techniques simultaneously in order to increase reliability: ultrasound, conductivity, and heat capacity. It tests on the ear with an ear ring. The URL is
http://www.integrity-app.com 
In order to achieve more reliable, accurate and repeatable measurements' results, GlucoTrack™ is based on three independent technologies, operated simultaneously. This is a unique concept of our product, which is patent pending. The combined three technologies successfully passed proof of concept, followed by human trials with impressive and promising results. Theoretical and experimental background materials strongly support the concept. A second version of working model has been used for pre-clinical tests as well as current clinical trials. Measurements' results show very good correlation with reference (invasive) device. Next steps include final-stage development, miniaturization, clinical trials and regulatory processes, in order to achieve CE Mark (Europe) and FDA (USA) approval for marketing.

Intensive (USA) patents' research has been carried out, showing that GlucoTrack ™ is innovative and does not infringe any other patents. The product justifies further patents for the technologies in use. The first patent, describing the measurement concept, has been filed in the USA (8/03) and worldwide (PCT), and is pending.
Could be competition

31. International Diagnostic Technologies Inc. in Madison, Alabama, says it has "a breakthrough in technology that should provide the world's first easy-to-use, accurate, cost-effective, noninvasive glucose monitor." Its Photonic Molecular Probe™ employs near infrared (NIR) light but does not rely on linear absorption. "The crux of what we do," writes International Diagnostic Technologies President Frank L. Madarasz, "is in the preparation of the input beam, which involves multiple frequencies, our data acquisition, and a unique signal processing methodology, heretofore not employed in the physiological arena, based on conditional probabilities. All this is presently the subject of a pending patent." He says that the signal processing uses Bayesian statistics, which frankly didn't mean a thing to me until I looked it up at Britannica.com. A long article there says in part that "Bayesian methods...provide alternatives [to classical statistical methods] that allow one to combine prior information about a population parameter with information contained in a sample to guide the statistical inference process. A prior probability distribution for a parameter of interest is specified first. Sample information is then obtained and combined through an application of Bayes's theorem to provide a posterior probability distribution for the parameter. The posterior distribution provides the basis for statistical inferences concerning the parameter...." The URL is
http://www.idtscience.com/ 
This sounds similar to the Delta 1 technology.   Can’t get to the web site.  Can’t find anything about the sensor other than a mention that it was involved in this research prior to the 9/11/01 attacks and now is focusing on detection of biological agents.
32. iSense Corp. in Portland, Oregon, is dedicated to the development of a minimally-invasive continuous glucose sensor. The URL is
http://www.isensecorp.com/ 
Implantable device.  Not much on the site regarding the technology or when it will be delivered.

33. Kumetrix Inc. in Union City, California, is developing a painless blood glucose monitoring system. The system consists of a hand-held, battery-powered, electronic monitor—about the size of an audio cassette tape—that accepts a cartridge loaded with up to 10 disposable sampling devices. Each disposable consists of the micro-needle and a receptacle into which the blood sample is drawn. To take a measurement, a patient loads the cartridge into the electronic monitor and simply presses the monitor against the skin. This action causes the micro-needle to penetrate the skin and draw a very small volume of blood. Kumetrix has entered into an agreement with Bayer Corp. to exclusive rights to further evaluate the Kumetrix silicon micro-needle technology for commercial application in diabetic blood glucose monitoring. The URL is
http://www.kumetrix.com/ 
Invasive

34. Lein Applied Diagnostics Ltd, a British company, uses optical measurement techniques to track the amount of glucose in the eye. The company says that its forthcoming device will obtain accurate readings of blood glucose levels. Lein does not appear to have its own website, but an investor, the Thames Valley Investment Network, describes its work at http://www.tvin.co.uk/success/lein.htm. 
Lein’s first product is expected to transform the way diabetics test their blood glucose levels. Our patented blood glucose meter uses optical measurement techniques to track the amount of glucose in the eye, which diabetics can use to obtain accurate readings of their blood glucose levels. The Lein instrument completely eliminates the need for finger prick tests, with their associated problems and expense, and should improve the quality of life for millions of patients. We believe that Lein’s innovative technology is set to cause significant disruption in the £2.6 billion self-testing market.” 

Not much detail on the technology or a product or when it is expected to deliver.
35. LifeTrac Systems Inc. in Biddeford, Maine, says that it will soon be launching the next generation of noninvasive glucose monitoring systems. Named SugarTrac, it is "a bloodless technology that is accurate, painless, and user friendly." Pre-clinical trials are starting, the company says, now that more than 3,000 successful blood glucose tests have been made. The company says that it has contracted with a major medical device manufacturer to produce a completely redesigned, miniaturized, production-grade prototype of their meter. The new prototype will replace the hand-built units currently in use, making the device suitable for production. This redesign with further testing will pave the way for the Company to prepare for FDA approval. The SugarTrac uses near-infrared spectroscopy and proprietary patented algorithms to provide a painless and accurate quantitative measure of blood glucose levels for people with diabetes. The URLs are
http://www.sugartrac.net/ and http://www.sugartrac.com/ 
SugarTrac™
The First Truly Non-Invasive Glucose Monitor

 
	Photo illustration of the SugarTrac™ Glucose Monitor prototype model for personal use...  

Patent Information
5,910,109
Non-Invasive glucose monitoring device and method for measuring glucose.
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LifeTrac Systems Inc.  A private medical research and development company has embarked on a mission to improve the quality of life for the patient with diabetes, utilizing revolutionary and patented noninvasive, painless monitoring technology. 
Painless monitor to be the size of a cell-phone, and being readied for clinical trials at Brigham & Women's Hospital. 
This could be serious competition.
36. LighTouch Medical Inc. in New Hope, Pennsylvania, hopes to begin the FDA approval process by the end of 2002 and secure approval for a home use device that will be a safe, painless, noninvasive substitute for the finger-stick method. The company's patented technology relies on a combination of Raman based spectroscopy and a proprietary tissue modulation process to make direct blood glucose measurements. The URL is
http://www.lightouchmedical.com/ 
More than 20 million Americans have diabetes. For many, multiple daily finger sticks are a painful reality. The development of the LighTouch™ monitor holds the promise of truly pain free and non-invasive daily testing, with accuracy equal to the finger-stick method. 

LighTouch technology derives its measurement from blood without removing blood from the body. Without any sensation whatsoever, light of a very specific color is projected into the user’s fingertip, and the different colored light that is subsequently re-projected from the fingertip is carefully analyzed, yielding accurate Blood Glucose results. 

Clinical trials of the glucose monitor began in 1999 in partnership with the Joslin Diabetes Center in Syracuse, New York. Since that time, progressively faster, more accurate and more precise measurements have become possible using progressively less expensive and smaller prototypes. 

LTM is on track to submit a professional version of the LighTouch non-invasive glucose monitoring device to the FDA. Current projections anticipate the miniaturized home version, or PMD (Personal Medical Device), will follow within six to nine months. 

Patent infringement?
37. MedOptix Inc. in Cupertino, California, has developed "totally noninvasive blood glucose monitoring" system — a patented new optical technology, known as ReSense Technology, based on mid-infrared (MIR) light reflection from the skin surface. This new method of determining blood glucose utilizes a very low level mid-infrared light source, a crystal acting as a light wave guide on which the finger is placed, integrated signal processing electronics, and an LCD display. MedOptix intends that the device be cell-phone sized and would be suitable for people with either type 1 or type 2 diabetes. In order to take a blood glucose measurement, it is intended that a person with diabetes would place a clean finger on the device for just a few seconds, after which a blood glucose reading could be viewed with essentially no delay. If, for personal surety during a suspected hypoglycemic condition, it was desired to quickly get an average of five consecutive readings taken in rapid succession, then that could be achieved in less than 15 seconds. MedOptix is currently conducting initial clinical studies with diabetic subjects at multiple sites in California using prototype ReSense devices. The URL is
http://www.medoptix.com 
MedOptix is developing a patented new non-invasive glucose monitoring technology, based on skin surface measurements. The technology involves a simple, cost-effective disposable element and a separate eletronic readout meter. 

Device Form and Intended Use
MedOptix intends that the device be cell-phone sized, be suitable for both Type I and Type II diabetics, and be usable for frequent spot measurements in a quick and convenient manner. The disposable element is intended to be in contact with the skin and to leave no skin trauma. Neither the meter nor the disposable element would be worn by the diabetic between taking readings (therefore showing no visual outward signs that the person was diabetic).

Clinical Studies 
MedOptix is conducting initial clinical studies with diabetic subjects in California. MedOptix will require FDA approval prior to the commercial availability of its blood glucose monitoring technology.

Could be competition if they’ve done anything since 2002.  Requires disposables.
38. MicroSense International LLC in St. Louis, Missouri, terminated operations in 2003 and shut down, according to an article in the St. Louis Post-Dispatch. It was developing a minimally invasive blood glucose meter, named "Pushita." 
Out of business.

39. Medtronic MiniMed in Northridge, California, announced on February 11, 2004, that the U.S. Food and Drug Administration (FDA) has approved the Guardian Continuous Glucose Monitoring System, a device designed to protect diabetes patients by alerting them to potentially dangerous fluctuations in blood glucose levels. By sounding an alarm when glucose levels become too high or too low, the system warns patients to take action to normalize their blood sugar. 

It is a stand-alone tool. The new Guardian system is an external device that utilizes a glucose sensor to continuously record blood sugar readings for up to three days. These glucose readings are transmitted to the monitor, which is designed to sound an alarm when blood sugar levels reach high or low limits pre-set by the patient or healthcare professional. Information from the system's monitor can be downloaded to a computer for additional trend analysis to further improve diabetes care. The system requires a physician prescription and is calibrated a minimum of twice a day using a separate blood glucose meter. 

A company spokesperson told me that the device will be on the market some time in the year 2004. While she says that the price will be set about that time, I understand unofficially that the introductory price for the system will be $999. This, however, does not include sensors. They will be sold separately for $350 for a box of 10. The sensors last for three days, so the cost in the first year could be as high as $5,269. 

The URL is
http://www.minimed.com/patientfam/pf_ipt_guardian_overview.shtml 
Doesn’t sound commercially feasible.  Invasive, sensor is implanted under the skin.
40. MysticMD Inc. in Groton, Connecticut, is a research and development start-up company aimed at driving new product development and commercialization through selective partnering. Their approach is to extend their unique capabilities by leveraging the complementary capabilities of their partners. They are applying novel approaches and processes to develop and commercialize several new applications of carbon nanotube technology including electrochemical blood glucose monitoring test strips. 

In addition, MysticMD are licensing their two visual test strip products, Spartan and Millennium, to DIVITAL PPH, a start-up company based in Poland. The Spartan strip is a wipe strip-basically a substitute for the Roche Chemstrip bG visual test strip. Millennium is a new product category, the first no wipe color match test strip available on the market. Both strips are single-use, disposables that reliably report blood glucose readings in the range of 40 to 400 mg/dl. DIVITAL intend to manufacture and sell both strips in Poland and other countries in Eastern Europe. Contact them at 860-961-8052 and their URL is http://www.mysticmd.com/. 
Invasive.  Disposables.
41. NIR Diagnostics Inc. in Campbellville, Ontario, Canada (formerly known as CME Telemetrix Inc. in Waterloo, Ontario), says its "primary research goal...remains the completion of GlucoNIR, a diagnostic device for non-invasive monitoring of glucose levels. " When the company was still known as CME Telemetrix it said that it was using near infrared light. The company's URL is 
http://www.cmetele.com/ 
GlucoNIR™ is a non-invasive point-of-care device to measure key blood analytes non invasively, in particular, glucose for use by consumers. NIR Diagnostics is developing a desk top unit and the optimization of the technology to deliver a hand-held unit.

GlucoNIR™ will offer instant results and pain free testing; two highly desirable characteristics for people with diabetes who must monitor their blood sugar levels several times per day. The development plan for GlucoNIR™ includes improving the accuracy of the instrument by addressing compartmentalization issues, refining the physiological interface and further optimizing the instrument. NIR Diagnostics plans to pursue both strategic alliances and out licensing opportunities in order to offset the costs of completing the development of GlucoNIR™. 
GlucoNIR™ offers a number of advantages over the current standard of care for glucose testing that include:

· Pain free testing, no penetration of skin, safe, no transfer of fluids 

· Instant results - increased multi day usage 

· Low unit price - decreasing cost per test 

· Algorithm enhanced process - increased accuracy 

GlucoNIR™ measures broad range of vital blood data - capable of testing  

No information on where they are in product development.
42. Oculir Inc. is developing a non-invasive glucose testing system for people with diabetes. John F. Burd, Ph.D. is the founder, president and CEO. A diabetes industry pioneer, he founded DexCom and LXN Corporation. I understand that the company is using near infrared in the conjunctiva of the eye. The URL is
http://www.sagehealthcare.com/people/burd.shtml 
Nothing on the website about the technology, a product or when they expect to deliver.
43. OptiScan Biomedical Corp. in Alameda, California, several years ago was reported to be developing a noninvasive blood glucose meter using mid-infrared radiation spectroscopy. See http://www.ieee.org/organizations/pubs/newsletters/leos/apr98/midinfrared.htm. But the company appears to have shifted its emphasis away from noninvasive meters. 
Out of the business

44. OrSense Ltd., based in Rehovot, Israel, is dedicated to the pioneering and development of noninvasive monitors of blood analytes such as glucose, hemoglobin, and cholesterol. The company's innovative electro-optical technology performs noninvasive blood measurements by means of a finger probe, eliminating the need to draw blood by needle-stick. This involves stopping the flow of blood at the index finger by pressuring it gently, and then examining it with an optical probe using sophisticated algorithms. The URL is
http://www.orsense.com/home.html 
	Home-Care Blood Glucose Monitor

	The Home-Care Blood Glucose Monitor represents a pain-free and convenient way to test blood glucose levels. Results are available within one minute, and also include trend analysis data (continuous monitoring mode only). 

As patients acquire a pain-free, portable way to measure their blood sugar levels, they are expected to monitor their blood glucose more regularly, making an important step towards better disease management.

 

Features – Point-Of-Care device for spot or continuous monitoring
• No need to draw blood - Patient only feels a slight pressure on the 
   finger
• Easy-to-read display 
• Automatic self-testing 
• Real-time clock to display daytime references 
• Records and displays over 500 entries (blood glucose values, date, 
   time, etc.)
• Glucose excursion trends 
• Invalid measurement alarm 
• Supports telemedicine applications
• Alarm warning on low or high glucose values

 

Benefits
• Non- invasive (no need to draw blood)
• Painless, compliance to frequent testing
• Blood-based 
   (measures glucose levels in the blood, not interstitial fluid  or other 
   tissue)
• Accurate (comparable to home-based invasive monitoring devices. 
   See Accuracy) 
• No risk of contamination
• Appropriate for frail and elderly patients
• Conveniently used in any environment 
• Portable
• No need for additional disposables
• Low cost of ownership
• Maintenance free monitor

	Overview of OrSense Technology

	OrSense Ltd. has developed a non-invasive electro-optical technology capable of spot or continuous monitoring of blood constituents such as glucose, Hemoglobin (Hb), Hematocrit (Hct) and Oximetry (SpO2)  using the finger as a testing site. The technology can be conveniently and cost-effectively utilized in professional or home environments.
  
The company’s patented non-invasive technology is based on the unique diagnostic procedure called Red Near InfraRed (RNIR) Occlusion Spectroscopy.  This measuring procedure is the result of a temporary cessation of the tissue’s blood flow at the testing site (finger). While projecting a multi-wavelength RNIR source, a time-dependant action causes enhanced aggregation (rouleaux) of red blood cells, which in turn, changes the detected RNIR optical signal in relation to the blood glucose, Hb/Hct and SpO2 concentration.

Occlusion Spectroscopy, overcomes key technological barriers relating to the very low signal-to-noise ratio inherent in non-invasive blood measurement. OrSense products deliver a unique set of features, including infrequent calibration requirements and exceptional ease of use. 


Talks about the products like they are on the market but the site doesn’t provide any ordering information so it probably is not.  Sounds a lot like the Delta 1 tech.
45. Pelikan Technologies Inc. in Palo Alto, California, is developing a highly integrated blood glucose monitoring system that is able to obtain a blood sample in a single step with reduced pain. It will be, the company says, be significantly more hygienic and reliable than currently marketed glucose monitoring systems. Pelikan to launch it in 2003. The URL is
http://pelikantechnologies.com 
Invasive
46. Update March 15, 2005: The site is down, and I understand unofficially that the company is in trouble.
Pendragon Medical Ltd. in Zurich, Switzerland, is developing a continuous sensing device, the Pendragon NI-CGMD, to provide frequent noninvansive blood glucose measurements. Pendragon's glucose sensor is based on radio wave impedance spectroscopy. The URL is
http://www.pendragonmedical.com/ 
Out or going out of business
47. Phoenix Biosystem in Livermore, California, is developing a painless and easy-to-use nanoliter-size body fluid (blood or interstitial fluid) sampling product for continuous glucose monitoring by people with diabetes using silicon-based MEMS technology. The company's Web site is still under construction, but you can read about their work at
http://www.ardesta.com/1network/netcom11.asp 
Invasive

48. Pindi Products, based in Reno, Nevada, is focusing on developing a compact, pain-free noninvasive blood glucose monitor. How? "The patient will apply a film to their finger, insert their finger into the device, and in approximately 15 seconds, obtain an accurate reading of their blood glucose level." The URL is
http://www.pindi.com/ 
As a dipolar molecule (electrical assymetry) , glucose has a telltale 'signature'  which  RMM  detects.  In plain English,  RMM detects glucose and measures it.  Soon, diabetics will be able to instantly monitor their blood sugar, without needles or blood.  They will measure themselves as often as they need.

The technology is discussed briefly but the product is not decribed nor does it give any indication when it may be available.
49. PowderChek Diagnostics in Freemont, California, is a spinoff of drug delivery firm PowderJect Pharmaceuticals PLC in Oxford, England. According to "Keeping Watch On Glucose" in IEEE Spectrum Online at , the company is working on a system that uses a high-pressure blast of fine particles to make holes in the skin, followed by a vacuum to extract interstitial fluid. The skin poration step is done with a handheld device that is currently used for needle-less injection of pharmaceuticals and vaccines. 
Doesn’t sound like a viable alternative to truly non- invasive.
50. PreciSense in Hørsholm, Denmark, says that its PreciSense System utilizes Fluorescence Resonance Energy Transfer, which is directly related to the concentration of glucose. The PreciSense meter will be noninvasive and continuous. The URL is
http://www.precisense.dk 
Non.invasive Glucose Reading
The PreciSense System includes a microcapsule placement unit and a light detecting non-invasive reader unit. The microcapsule placement unit poses the right dose of glucose-responding microcapsules in the upper layer of the skin, painlessly. The glucose assay components in the microcapsules generate a fluorescence signal that corresponds to the glucose level. The non-invasive reader unit monitors this glucose binding event through FRET, Fluorescence Resonance Energy Transfer, which is directly related to the concentration of glucose.

Look at the paper on the website.  Sounds like these guys are a long way off.
51. Q Step Technologies Inc. says on its website only that "Our technology will transform the way people monitor their blood sugar." Its phone number is (925) 867-2981, which happens to be in San Ramon, California. The company tells me that it is developing a noninvasive blood glucose monitor based on proprietary photonic technology.The URL is
http://www.qstep.com 
Nothing on this website regarding the technology, a product or when a product might be available.

52. Rosedale Medical Inc. in Princeton, New Jersey, "is developing products that will enhance blood glucose monitoring for diabetic patients," according to a venture capital firm, Versant Ventures. The Princeton address comes from another venture capitalist, Pequot Ventures. I can't find any other information about the company. 
Nothing on either website about this company or the technology.

53. Samsung Fine Chemicals Co. Ltd. in Korea at one time said on its Web sites that it has developed a hand-held device, named the "TouchTrak Pro 200," which measures blood glucose levels without a blood sample, the first such device to be commercialized in the world. Commercial production began in October 1998. The TouchTrak uses a noninvasive electromagnetic radiant ray and is for hospital use. Samsung also said the price of this meter is about $30,000 and that Samsung Fine Chemicals is also developing a personal use meter, the TouchTrak HC 300, expected to enter the market around the end of 1999. It will cost about $3,000, according to an e-mail message from D.H. Kim of the Medical Devices Team at Samsung Fine Chemicals sent to Jud McCraine and posted by him on misc.health.diabetes on November 30, 1998. Samsung no longer has any information about its TouchTrak meters on-line. However, a German site has a picture of the TouchTrak Pro 200 at
http://www.diabetiker-mailbox.com/bz/a3_834.html 
No recent information available.  The device pictured is too large to be commercially viable.
54. Sensors for Medicine and Science Inc. (S4MS) in Germantown, Maryland, says that it "S4MS is working on a sensor so small, it could be injected into the fatty layer below the skin to measure blood sugar levels for people with diabetes." The URL is
http://www.s4ms.com/ 
SMSI™ is developing a new approach to glucose monitoring that we believe will be an improvement over existing methods. SMSI's™ glucose sensor, (pictured above, right and below, left) will be implanted under the skin in a short outpatient procedure. The sensor is designed to automatically measure interstitial glucose every few minutes, without any user intervention. The sensor implant will communicate wirelessly with a small external reader (pictured above, left), allowing the user to monitor glucose levels continuously or on demand. The reader is designed to be able to track the rate of change of glucose levels and warn the user of impending hypo- or hyperglycemia. The target operational life of the sensor implant will be 6-12 months, after which it would be replaced. 
Invasive.
55. Sensys Medical (formerly known as Instrumentation Metrics Inc.) in Chandler, Arizona, is developing a near-infrared blood glucose meter. "It utilizes diffuse reflectance near-infrared spectroscopy and a proprietary structure driven chemometric analysis algorithm," the company says. "The system will be priced in excess of $10,000. Later versions will be directed at consumer markets, will be hand held and priced in the $2-5,000 range." Stephen Monfre, vice president for research and development, told a meeting of the American Chemical Society in Boston, "Our device is about the furthest along. All a patient has to do is place his arm on a metal stand, similar to that of a computer tower." He said that Sensys expected to seek Food and Drug Administration approval by the end of 2003 and if all goes well begin marketing the device at the end of 2004. The URL is
http://www.sensysmedical.com/home.html 
Sensys Medical is developing and commercializing a blood glucose measurement device that uses near-infrared (NIR) diffuse reflectance spectroscopy to non-invasively measure blood glucose levels. The success achieved to date has been due to the extensive efforts we have made to understand the interaction of light with the components of human tissue, to develop stable, extremely sensitive instrumentation and to develop proprietary analytical algorithms which relate measured light to blood glucose levels in tissue.
Today, clinical trial data demonstrates that the company has made significant progress in bringing painless blood glucose testing to people with diabetes. Scientists and engineers at Sensys Medical have applied expertise in the areas of tissue optics, spectroscopy, multivariate statistics, engineering and analytical chemistry among other disciplines to develop a glucose tracking system that utilizes near-infrared spectroscopy to accomplish a non-invasive measurement of blood glucose levels. Currently, the company's products are only cleared for investigational use by the Food and Drug Administration (FDA).

Possibly competition.
56. Sentek Group Inc. in Pittsburgh at one time said that its first product offering will be the Glucoview diagnostic contact lens for the diabetic glucose testing market. But it no longer appears to have a Web site. 
Can’t find any information.
57. Sontra Medical Inc. in Cambridge, Massachusetts, is working on a device called the SonoPrep that will provide a method for painless skin permeation once (or twice?) a day. A wearable glucose meter will incorporate a daily application of the SonoPrep device to provide noninvasive access to interstitial fluid that is presented to a glucose sensor for detection, analysis, and blood glucose determination. The enhanced permeation level of the treated site is stable for at least 12 hours. A sensor patch is then be applied to the site of ultrasound application. The patch monitors the level of transdermal glucose and displays blood glucose values with the wearable meter. The URL is
http://www.sontra.com/new/applications.html 
Can’t get to the web site.  Nothing much comes up on Google.  Tech sounds cumbersome.

58. SpectRx Inc. in Norcross, Georgia, says that it "is developing a painless, bloodless, alternative for conventional finger stick personal blood glucose meters. The technology uses a proprietary method which is designed to painlessly create a tiny micropore in the outer, dead layer of skin through which interstitial fluid (ISF) is collected and measured for glucose. To prevent the sensation of pain, the micropore technique includes a self-regulating feature to insure that there is no damage to the viable tissues beneath the layer of dead skin cells." The company's URL is 
http://www.spectrx.com/ 
Nothing comes up on the web site.  Google hits but no active sites.

59. Spire Corp. in Bedford, Massachusetts says that it is developing a noninvasive blood glucose meter using terahertz radiation. The company believes that terahertz radiation has wavelengths that are longer than visible and infrared, but shorter than microwaves, and may be the only radiation source that can separate glucose from other substances, according to http://www.nanoinvestornews.com/modules.php?name=News&file=article&sid=3295. The company URL is
http://www.spirecorp.com/ 
Spire's quantum cascade laser device consists of hundreds of nanometer-thick gallium arsenide-based layers. Terahertz radiation has wavelengths that are longer than visible and infrared, but shorter than microwaves, and may be the only radiation source that can separate glucose from other substances. Spire's terahertz quantum cascade laser instrument eliminates the need to draw blood samples by finger pricking. Thus, Spire's painless, non-invasive method of glucose detection using terahertz radiation may encourage diabetics to monitor their blood sugar levels more frequently. 

During Phase I of this program, Spire will synthesize a number of phantom samples containing various glucose concentrations, as well as samples containing potentially competing species such as sucrose and fructose, and measure their optical characteristics with terahertz radiation. The terahertz measurements will be carried out with the assistance of Dr. Tatiana Globus, Research Associate Professor in the Department of Electrical and Computer Engineering at the University of Virginia, at the Brookhaven National Laboratory in Upton, New York. Terahertz devices will be incorporated into a demonstration glucose monitoring instrument during Phase II of the development project. 

Delta 1??

60. Synthetic Blood International in Kettering, Ohio, says that it "has developed an implantable glucose biosensor to monitor blood glucose without the need for finger sticks." The URL is
http://www.sybd.com/ 
Invasive

61. Technical Chemicals & Products Inc. (TCPI) in Pompano Beach, Florida, said May 15, 2001, that it had stopped working on its TD Glucose Monitoring System. The company doesn't have the funds it needs to make the improvements needed in the system, which is completely noninvasive, non-toxic, and safe. TCPI's URL is
http://www.techchem.com/ 
Out of the business

62. TecMed Inc. in Albuquerque, New Mexico, is developing the TecMed Gluco/Check, a totally noninvasive glucose monitor. It is an electro-optical device (i.e., it combines electronics and optics to perform a certain function). That function is to measure concentrations of glucose in the human body. TecMed's technological approach is known as "polarimetry," the science of measuring the rotation of the plane of polarized light. Its product is planned to be no larger than an ordinary cellular telephone, to provide the user a direct readout of his or her glucose levels, and to be easy and durable enough for a young child to use. It is planned to be priced in the $2000 to $2500 range (less than than what patients who are diligent in their testing pay for lancets and test strips over the course of 18 months) and to require no supplies or peripherals. TecMed's URL is
http://www.tecmed.com 
Web site contains no information and is dated, 2003

63. TheraSense Inc. in Alameda, California, is one of the pioneers in alternative site meters. Its FreeStyle and FreeStyle Tracker meters use the smallest drop of blood of any meter now on the market. But TheraSense is also developing a continuous blood glucose meter, the FreeStyle Navigator Continuous Glucose Monitor. The TheraSense approach is somewhat similar to that of Medtronic MiniMed. Its Continuous Glucose Monitoring Device will utilize a disposable, miniaturized electrochemical sensor that can be easily inserted under the skin by the user using a spring-loaded insertion device. The sensor is inserted across the outer skin to monitor glucose levels every five minutes, with the ability to store results for future analysis. A major difference between the CGMD and CGMS is the size of the needle with the TheraSense needle at less than 10 percent the length of Medtronic MiniMed's. TheraSense designed its system to measure interstitial fluid. This requires a needle only long enough to cross the outer layer of skin and makes the needle essentially pain-free. One hurdle faced by the company is making the glucose readings accurate using such a small sample size. TheraSense submitted a Premarket Approval application (PMA) with the U.S. Food and Drug Administration (FDA) for its FreeStyle Navigator Continuous Glucose Monitor in late 2003. The company's announcement says that the FreeStyle Navigator is a continuous glucose monitor designed to replace traditional in vitro glucose testing by providing users with real time glucose data, hypo- and hyperglycemic alarms and trend analysis. Navigator utilizes TheraSense's patented Wired Enzyme technology and is designed to measure glucose levels in the patient's interstitial fluid every sixty seconds and transmit the results to a wireless pager-sized receiver that may be worn on a belt or carried in a pocket or purse. Its Web site deals with this future product at http://www.therasense.com/corporate/faq/futureproducts.html. 
Invasive

64. Visionary Medical Products Corporation in Reno, Nevada, with a marketing office in Beverly Hills, California, at one time said that it was developing a noninvasive blood glucose meter that reads optical characteristics of the eye, rather than blood samples taken from the user. But the company reportedly is out of business. It still maintains a place holding website at 
http://www.vmpc.com 
Out of business

65. Visual Pathways Inc. in Prescott, Arizona, is designing and developing the GlucoScope monitor, which is intended to be a portable, noninvasive, hand-held device. People with diabetes will be able to look into something like a small pair of binoculars and activate it with the press of a button. In a few seconds your blood glucose concentration will be displayed. The GlucoScope monitor is currently in the research and development stage and U.S. and international patents are pending. The URL is
http://www.vispath.com 
Received a patent on the technology in 2004.  Product is in the very early stage of development and won’t effectively compete with the Diasensor.
