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Development of Medical Devices through Collaboration between Medicine and

Industry
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Development and commercialization of home medical devices to treatment the apnea

syndrome
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Seven Dreamers Laboratories, Inc, in collaboration with Keio University School of
Medicine, Division of Pulmonary Medicine at the Department of Medicine, Banbuntane
Hotokukai Hospital, and Fujita Health University, has developed a nasal insertion device
as a novel therapy for sleep apnea syndrome. The patient population with sleep apnea
syndrome is considered to be 3% of the total adult population (about 3 million people).
However, there are only few existing treatment methods available, and the treatment
methods have problems in that they are of low convenience (feeling of use, weight).

Therefore, there is a need to develop simple and lightweight medical devices

The product is a two—piece tubular medical device. The user can secure his/her airway
by inserting the device from the nostril up to the vicinity of the soft palate. As a result,
the device can eliminate sleep apnea syndrome caused by airway obstruction. The material
used for the tube body is silicon. Therefore, while realizing hardness close to human
skin, it is possible to keep an airway open with the elasticity, which is characteristic
of silicon. In addition, we focused on the development of a stopper that can securely
fix the two tubes of the device in the nasal cavity without causing pain even when used
for a long time. The shape of the nostrils and the length of the nasal cavities differ
greatly among individuals, so we decided the product specifications under the guidance
of a specialist. As a result, we were able to develop a medical device that emphasizes
simplicity, that is as light as 12g, that can prevent apnea when sleeping, and that can
easily be removed after getting up and discarded. The development process from creation

of the prototype to the commercialization was as follows.

In the 1°' fiscal year, we designed the medical device, chose the appropriate materials,
created the mold, and then made a prototype. We performed physical property testing including
pressure resistance test, which was an important step for the development of the present device.
We successfully manufactured a prototype that theoretically functions to maintain the patency

of the airway.



In the 2™ fiscal year, we optimized the molding condition for stable mass production. In
the process of optimization, we established the validity of the product by not only attempting
various molding conditions but also performing physical property testing. Because the device
is inserted into the nasal cavity, both safety and comfort must be considered and ensured.
For this reason, we considered that sterilization process should be included in the production
line and verified the sterilization process. Furthermore, by taking the comfort into
consideration, we solved a potential issue by applying lubricant to the tip of the tubes with
a lubricant of which we optimized the ingredient, the viscosity, and the amounts. Additionally,
we performed a biological evaluation and proceeded with the steps for the commercialization
of the product as a medical device. In fact, we performed recruitment of subjects, carried
out insertion tests, and trial production of prototypes. In addition, as a manufacturer, to
guarantee the biological safety when applying for regulatory approval, we conducted risk
analysis based on ISO 10993 and also conducted biological safety tests. In parallel, we
examined the packaging design (material, shape, and printing) and packaging process, and

conducted a validity evaluation test on the design of the package

By having consultations with a community of specialists, in all steps of the development

processes, we were able to develop a medical device suited to the needs
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