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Smart Passive Sensing

Improved Incontinence Management using
RFMicron’s “Smart Diapers™”

Overview

RFMicron’s technology and products have generated strong interest within the rapidly growing adult
diaper/briefs market and from long term elderly care providers struggling with the problem of managing
incontinence. RFMicron’s sensor technology is enabling a “smart diaper” solution that allows a caregiver
to remotely detect if an incontinence event has occurred, which is part of RFMicron’s Internet of Things
strategy to connect the unconnected, sense the surroundings, and make the data available on the
greater internet. RFMicron has established a development partnership for a “stand-alone” solution that
can attach to any adult diaper by assisted living or skilled nursing staff. RFMicron is in the process of
integrating these passive sensors into the diaper during manufacturing.

Benefits:

e Ability to remotely, wirelessly and accurately detect if an incontinence event has occurred

e Improved quality and dignity of care by not having to disturb or disrupt the patient or resident

e FEnable timely changes when needed while reducing unneeded brief checks/changes

e Provide better incontinence management by automatically data logging events, tracking activity
patterns, and performing analytics for intelligent trend analysis and patient decision making

e Lower total cost of care by reducing time dedicated to toileting, lowers risk, and can be a market
differentiator for Long Term Care providers

The Problem: A Silent Epidemic

Incontinence refers to the involuntary loss of bladder or bowel control.
Bladder and bowel incontinence are conditions affecting older persons
that can have serious implications for quality of life, caregiving, and
service delivery. According to the Illinois Department of Public Health,
approximately 13 million Americans are incontinent. Incontinence is
most common among the elderly."? Between thirty and fifty percent
or more of elderly persons living at home or in long-term care facilities
are incontinent. Sufferers may experience emotional as well as physical discomfort. Many seniors
affected by loss of bladder or bowel control isolate themselves for fear of ridicule and loss of self-

esteem.

Nursing home (NH) staff report that urinary incontinence care is difficult and time-consuming.? Practice
guidelines specify that a resident’s soiled garments should be changed and skin cleansed in a timely
fashion.*>®”® Prior NH research has demonstrated that perineal skin disorders correlate with frequency

of incontinence.’ In addition, skin exposure to urine due to infrequent adult brief changes can produce a
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significant increase in skin wetness, with increased rubbing and abrasion predisposing the skin to
breakdown.® Urinary and fecal incontinence also predispose the perineal area to skin irritation and
impairs the healing process of pressure ulcers, and fecal incontinence may present even more risk to
skin integrity.>*?'* Studies have shown that infrequent adult brief changes are believed to increase the
vulnerability of skin damage due to urine and fecal exposure.*

Incontinence presents a significant financial burden to the individual

and to society. In the United States, the cost of urinary incontinence Incontinence afflicts 13
among adults in 2007 was $65.9 billion and is projected to grow to e et oG
$82.6 billion in 2020.” A majority (50%-75%) of the costs are  groiacted to cost >$80 billion
attributed to resources used for incontinence management or annually by 2020
“routine care” such as absorbent pads, protection, and laundry.*®

Impact on Nursing Homes and Assisted Living Facilities

The Centers for Medicare and Medicaid Services (CMS) determines
whether a nursing home is able to abide by government standards through
a series of nursing care surveys conducted by contracting agencies in each
state.” Each survey is intended to measure different levels and
dimensions of quality and to certify that the home is continually meeting
federal requirements. As part of the Nursing Home Quality Initiative
(NHQI), CMS has made urinary incontinence (Ul) a quality indicator. In
addition, CMS issued revised guidance on Ul and catheters (known as tag
F315) for nursing homes regarding compliance in the evaluation and
management of Ul and catheters and an investigative protocol for state nursing home surveyors to use
during regulatory inspections.

Since Ul is a quality indicator of the NHQI, the metric is meant to serve as an indicator for consumers
about the quality of care delivered by nursing homes.'® Deficient institutions and even caregivers can
face a variety of severe sanctions, such as civil monetary penalties, termination of participation in
federal and state funding programs, or closure of the facility, depending on the violation. As such,
nursing Homes and assisted living facilities are in need of an incontinence management solution that
provides a safe and easy way to monitor incontinence problems of patients.

RFMicron’s “Smart-Diaper™” Solution

RFMicron has developed a new, low cost, wireless, battery-free sensor that
turns any standard adult diaper or brief into a Smart-Diaper™, which allows
a caregiver to remotely and non-invasively detect patient incontinence
events. As shown in the figure below, the solution includes a simple peel-
and-stick™, disposable sensor that attaches to any off-the-shelf diaper and a
handheld wireless sensor reader. The sensor, which determines wetness /
dryness, is approximately the size of a small Band Aid, and the handheld
reader is similar in size to a cell phone.
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Mobile sensor readers used Disposable moisture sensor tag
by the caregiver attached to OUTSIDE of any brief

5 ¢ 4

Dimensions: 4" long, 3/8” wide, thin & flexible
(approximate size of a small Band Aid)

RFMicron’s technology has been incorporated into the Magnus® S family of products, which are the
Industry’s first passive, wireless, single-chip sensors. Through commercial partnerships, RFMicron and its
healthcare system integrators enable new markets that have not been cost effective or are prone to
costly mistakes. RFMicron currently offers a “stand alone” solution that can attach to any adult diaper or
brief by assisted living or skilled nursing staff. RFMicron and its partners are also developing the option
to integrate sensors directly into adult diapers during manufacturing.

In terms of how the Smart-Diaper™ sensor works, RFMicron’s
Magnus® S single chip family of ICs supports a new class of fully-
functional wireless passive sensors consisting of nothing more
than the Magnus® chip and an antenna, which constitutes a
smart sensor. RFMicron’s technology enables the unique ability
to passively (i.e. no battery) and wirelessly, sense the presence of urine or any bowel movement. While
attached to the outside of the Smart-Diaper™, the sensor can detect the presence of less than 50ml of
urine.

RFMicron’s Smart-Diaper™
technology was independently
tested at a long term elderly
care facility.

During the first quarter of 2015, RFMicron’s smart diaper technology was independently tested at a long
term elderly care facility. This initial proof of concept test was shown to reliably detect incontinence
events.

RFMicron’s energy-harvesting sensor tags are powered and communicate over the industry-standard
ISO 18000-6C UHF protocol, which is used today by billions of RFID tags within retail and apparel stores.
The technology is completely safe and RFMicron’s Smart Diaper™ tag is classified as a Class 1 medical
device with the US Food and Drug Administration, just like an elastic bandage or tongue depressor. Since
all elements of the system are external to the body, it is deemed in the “lowest risk” category of medical
device.
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RFMicron’s non-intrusive Smart Diaper™ solution benefits everyone affected by long term care, as

highlighted below.

The Resident / Patient

Better quality of life and reduction in incontinence-related injuries

Awkward, embarrassing incontinence discussions are eliminated

\

-

The Family
Peace of mind that the best care is being given to your loved one

Knowing that a proactive, proven incontinence management solution is
being utilized

)

)

The Caregiver

Provides improved, more dignified care for the resident/patient

Can dedicate more attention to the needs of the resident/patient by
reducing time consumed by toileting assistance and cleanup

~

-

The Long Term Care Provider

Eliminates the guesswork of incontinence management and decreases
preventable admissions for Urinary Tract Infections

Reduces governmental monetary penalties and lowers total cost of care
Enhances the resident experience, which is a market differentiator

)
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To learn more, contact RFMicron at:

Smart Passive Sensing

5000 Plaza on the Lake - Suite 120
Austin, TX 78746

Tel: (512) 535-4647
www.rfmicron.com
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