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3M" Bair Hugger® Temperature Management Solutions

A comprehensive solution for virtually every patient, every procedure, every time.

From noninvasive temperature monitoring and patient-pleasing warming gowns to
an extensive array of unique warming blankets, the 3M™ Bair Hugger™ temperature
management solutions offer a complete temperature management portfolio.

3M™ Bair Hugger™
warming gown

Getting your patients safely
through surgery and on their way
home takes clinical expertise,
along with a dose of warm, caring
encouragement that can help
relieve the anxiety of the surgical
process.! The gown adds a new
dimension to patient warming,
providing clinical and comfort
warming options in a single
patient gown.
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3M™ Bair Hugger™
Warming Blankets

Warming patients who are
undergoing surgery is important,

but it should not be complicated.

The Warming Blankets

have demonstrated, flexible
temperature management
solutions designed to make
your job easier by helping you
deliver optimal care while
maintaining normothermia.

3M™ Bair Hugger™ Temperature
Monitoring System

Technology limitations and
clinical needs force hospitals

to stock and use multiple
temperature monitoring methods.
The Temperature Monitoring
System eliminates the variation

in temperature readings due to
device accuracy or technique and
provides an accurate, noninvasive
temperature measuring method
that can be used throughout the
perioperative environment and in
any type of anesthesia.

With the right partner, you can
confidently maintain normothermia

The 3M™ Bair Hugger™ temperature
management solutions are ideal for all of
your patient warming needs — leveraging
clinically researched technologies that are

trusted and proven.

A full line

including a temperature
monitoring solution,
blankets, and gowns.

170-

studies
supporting clinical
benefits, efficacy
and safety

9 of the top 10
hospitals

in the United States
use Bair Hugger
temperature
management.2?

/\

3M™ Health
Care Academy
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The impact of perioperative hypothermia
on patients and facilities

Core temperature is a critical vital sign. If you’re not monitoring continuously and managing consistently, you could be putting
patients at risk. A core temperature below 36.0°C can cause unintended perioperative hypothermia, which can:

I®, S (O

Increase the Lead to increased Extend recovery
rate of SSls* mortality® time”

I:n_-l

Cause patient
discomfort®

Increase surgical
blood loss®

This can have a large impact on facility costs:

The average hospital length When a patient
2.6 of stay is 2.6 days longer for becomes hypothermic,

days longer | a hypothermic patient* it can cost up to $7,000°
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Why heat transfer Mechanisms of Calculating the The impact of forced Temperature
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Why heat transfer matters?

The human body must maintain core temperature at
approximately 37°C."° Under typical conditions, the body’s

thermqregulatory system maintains this terr.1p’erature by Core temperature

managing the transfer of heat across the skin’s surface.

Anesthesia interferes with thermoregulation in several ways, Core body temperature is the temperature of
but overall, it produces redistribution temperature drop, the region where a patient’s vital internal organs
which can contribute to unintended hypothermia. are located.

Unintended hypothermia is associated with several serious Patient warming systems are designed to
adverse consequences including coagulopathy and increased transfer heat to help maintain normal core body
transfusion requirement, surgical site infection, delayed drug temperature, referred to as normothermia, as
metabolism, prolonged recovery, shivering, and thermal well as provide thermal comfort.

discomfort."™" However, unintended hypothermia can be The value for normal core body temperature is
prevented or minimized by transferring heat into the body typically 37.0°C.}4'
before, during and after surgery.

Guidelines support the use of a convective forced-air

warming system as one of the most effective ways to transfer *= The normal core body
heat into the body.” Although there are several convective - ‘temperature range is
warming systems on the market, not all of them have o
equivalent performance or safety profiles. We will explain - 3 6 .4 C

the characteristics that make convective forced-air warming

systems effective and review the differences between to 37 2 OCM’15
°

systems from three manufacturers.

However, the value varies throughout the body
and over time.
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Why heat transfer Mechanisms of Calculating the The impact of forced Temperature
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Mechanisms of heat transfer

Body temperature is controlled by thermoregulation and maintains the normal core temperature range which is typically 36.4°C
to 37.2°C."*® The body controls heat exchange with the surrounding environment to achieve steady state core temperature.

(@)
o

Convection

o O

ﬂ
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Calculating the variables

The law of physics that governs both natural and forced convection is Isaac Newton’s law of cooling: Q — h ° A ° AT

43°C 39°C

2
46°C 36°C g
A B
. 4 -—

h: heat transfer AT: temperature
Q: total heat rate (W) coefficient (W/m2°C) A: skin surface area (m?) difference
The thermal energy The ability of the air to carry The total area being warmed AT:T. - T, (°C)
being transferred away the thermal energy; air — skin

The temperature difference
between the convecting

air and the skin surface
temperature

this varies over the surface
of the body, so typically an
average value is used

While the area (A) is typically very similar across forced air warming systems, the heat rate (Q), heat transfer coefficient (h) and
temperature difference (AT) can vary greatly and can have an impact on performance. These values were tested to determine what
differences exist among various systems in comparison to the 3M™ Bair Hugger™ Warming System.
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Why heat transfer Mechanisms of Calculating the The impact of forced Temperature
matters? P heat transfer variables P> convection P difference P

The impact of
forced convection

The convective heat transfer coefficient discussed on the
previous page is a measure of the strength of convective
heat transfer. This is measured by a test fixture designed
after the one described by Brauer et al.'®® This test fixture
provides an “overall heat transfer coefficient”, which
combines the impact of both the convective and radiative
heat transfer into a single measure. This value varies slightly
over the area where the forced air warming (FAW) is applied
and may also vary depending on AT. Measured values

from the test fixture are area- and time-averaged to allow
for estimation of the overall thermal energy that would be
transferred for a given surface area and AT.

The convective heat transfer coefficient is determined

by many factors, including the physical properties of the
working gas or fluid, the speed at which it is moving, and
the way it is directed over the surface that is being heated
or cooled.
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Temperature difference

The temperature difference, AT, refers to the difference
between (i) the average air temperature coming out of the
FAW blanket, measured by the methodology described

in IEC 80601-2-35," and (ii) the patient’s average

skin temperature.

The skin temperature of the patient is a dynamic value that
changes as they move through a perioperative workflow.
Clinical measurements of actively warmed patients’ average
skin temperature have been shown to be between 33°C
and 35°C.2° Therefore, an average value of 34°C was used
for the calculations detailed in this document.

The values used herein are intended to represent
prototypical conditions to allow for a direct comparison,

but it should be remembered that in practice, the heat being
transferred to a patient will vary with time throughout the
perioperative journey.
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Full Body Blanket Multi-position Upper Body Blanket Lower Body Blanket
[ Q 1 Model 675 Model 775 Model 675 Model 775 Model 675 Model 775

3M™ Bair Hugger™ Clinical impact p

3M™ Bair Hugger™ warming unit Model 675 (120V/60hz) with
Model 30000 full body warming blanket
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*Images reflect the temperature of the portion of the blanket that transfers heat when inflated (tested per IEC 60601-2-35:2020), without showing additional brand identifying features.
Competitive (full/lower/upper) body blanket used in conjunction with a full sized blower (120V/60hz) on its highest temperature and fan speed settings.

**Temperature measurements were taken in accordance with IEC 60601-2-35:2020, heat transfer coefficients were measured using the method of Brauer et al.®'® and skin temperatures for the
calculation of ‘Q’ were assumed to be 34°C.2° Heat rates are estimates based upon a typical use case, actual heat rate may vary depending on the patient circumstances and clinical practice.
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Full Body Blanket Multi-position Upper Body Blanket Lower Body Blanket
( Q 1 Model 675 Model 775 Model 675 Model 775 Model 675 Model 775

3M™ Bair Hugger™ Clinical impact p

3M™ Bair Hugger™ warming unit Model 775 (120V/60hz) with
Model 30000 full body warming blanket
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Competitor A21** Competitor B2'** Competitor C22** Competitor D23**

*Images reflect the temperature of the portion of the blanket that transfers heat when inflated (tested per IEC 60601-2-35:2020), without showing additional brand identifying features.
Competitive (full/lower/upper) body blanket used in conjunction with a full sized blower (120V/60hz) on its highest temperature and fan speed settings.

**Temperature measurements were taken in accordance with IEC 60601-2-35:2020, heat transfer coefficients were measured using the method of Brauer et al.’®'® and skin temperatures for the
calculation of ‘Q’ were assumed to be 34°C.2° Heat rates are estimates based upon a typical use case, actual heat rate may vary depending on the patient circumstances and clinical practice.
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3M™ Bair Hugger™ warming unit Model 675 (120V/60hz) with
Model 62200 multi-position upper body warming blanket
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*Images reflect the temperature of the portion of the blanket that transfers heat when inflated (tested per IEC 60601-2-35:2020), without showing additional brand identifying features.
Competitive (full/lower/upper) body blanket used in conjunction with a full sized blower (120V/60hz) on its highest temperature and fan speed settings.

**Temperature measurements were taken in accordance with IEC 60601-2-35:2020, heat transfer coefficients were measured using the method of Brauer et al.’®'® and skin temperatures for the
calculation of ‘Q’ were assumed to be 34°C.2° Heat rates are estimates based upon a typical use case, actual heat rate may vary depending on the patient circumstances and clinical practice.
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Full Body Blanket Multi-position Upper Body Blanket Lower Body Blanket
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AN

3M™ Bair Hugger™ warming unit Model 775 (120V/60hz) with
Model 62200 multi-position upper body warming blanket
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*Images reflect the temperature of the portion of the blanket that transfers heat when inflated (tested per IEC 60601-2-35:2020), without showing additional brand identifying features.
Competitive (full/lower/upper) body blanket used in conjunction with a full sized blower (120V/60hz) on its highest temperature and fan speed settings.

**Temperature measurements were taken in accordance with IEC 60601-2-35:2020, heat transfer coefficients were measured using the method of Brauer et al.’®'® and skin temperatures for the
calculation of ‘Q’ were assumed to be 34°C.2° Heat rates are estimates based upon a typical use case, actual heat rate may vary depending on the patient circumstances and clinical practice.
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3M™ Bair Hugger™ warming unit Model 675 (120V/60hz) with
Model 52500 lower body warming blanket
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*Images reflect the temperature of the portion of the blanket that transfers heat when inflated (tested per IEC 60601-2-35:2020), without showing additional brand identifying features.
Competitive (full/lower/upper) body blanket used in conjunction with a full sized blower (120V/60hz) on its highest temperature and fan speed settings.
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**Temperature measurements were taken in accordance with IEC 60601-2-35:2020, heat transfer coefficients were measured using the method of Brauer et al.’®'® and skin temperatures for the
calculation of ‘Q’ were assumed to be 34°C.2° Heat rates are estimates based upon a typical use case, actual heat rate may vary depending on the patient circumstances and clinical practice.
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3M™ Bair Hugger™ warming unit Model 775 (120V/60hz) with
Model 52500 lower body warming blanket

[= o
H S
=

2

= M 43°C
s

2

o

o 39°C
B

=

2

o .
5 sec
o
5
2 I s2c

Competitor A2'* 3M

3M delivered

100 79%

more heat

e transfer (Q)*'
k] 80
£
9
')
c & 60
[
£3
®T 40
Qe
I
3
- 20
(8]
]

Competitor A21**

Competitor B2'**

Competitor B2'* 3M

3M delivered

46%

more heat
transfer (Q)*'

Competitor C?2* 3M

3M delivered

238%

more heat
transfer (@)

Competitor C22**

*Images reflect the temperature of the portion of the blanket that transfers heat when inflated (tested per IEC 60601-2-35:2020), without showing additional brand identifying features.
Competitive (full/lower/upper) body blanket used in conjunction with a full sized blower (120V/60hz) on its highest temperature and fan speed settings.
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**Temperature measurements were taken in accordance with IEC 60601-2-35:2020, heat transfer coefficients were measured using the method of Brauer et al.’®'® and skin temperatures for the
calculation of ‘Q’ were assumed to be 34°C.2° Heat rates are estimates based upon a typical use case, actual heat rate may vary depending on the patient circumstances and clinical practice.
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Global support for perioperative
temperature management

Several groups around the world support and recommend the core tenets of proactive temperature management.

WHO
Worldwide
ORNAC
DGAI

Canada
Germany
Austria

U.K.
Ireland

SIAARTI
Italy
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Throughout the surgical journey, 3M is here to help.

3M offers science-based solutions, developed for surgical needs, to help protect patients and staff while
helping to deliver optimal outcomes. Every patient, every time.

Patient preparation Patic BCOVeE

e Personal protective equipment e Surgical hand hygiene e Negative pressure wound therapy
e Nasal decolonization e Sterilization assurance with and without instillation

e Preoperative patient warming e Vascular access * Postoperative patient warming

. . . management
e Intraoperative patient warming

. e . e Closed incision negative
e Antimicrobial incise draping
pressure therapy

e Surgical skin antisepsis

BairHugger.com | References 16
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