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The Clinical Benefits

of EXOGEN



EXOGEN Ultrasound Bone Healing System

EXOGEN is a unique, fracture-healing device that uses safe, effective, low-intensity pulsed ultrasound to help stimulate the body’s
natural healing process. Clinical studies show that EXOGEN heals fractures not healing on their own, and accelerates healing of
indicated fresh fractures."22°

EXOGEN is the only FDA-approved bone-healing device with:

e 20-minute, noninvasive, daily freatment that fits easily into patient’s lifestyle
* 86% nonunion heal rate!
* Up to 58 days faster healing of fresh* tibial diaphysis fractures?

* 91% clinically proven compliance rate among patients?
* Exclusively recommended by The National Institute for Health and
Care Excellence (NICE).%

The device’s easy-to-use design, treatment tracking calendar, and short daily treatment time make EXOGEN an ideal option for
patients and promotes treatment compliance.

*See Summary of Indications for Use.
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EXOGEN complements your tfreatment

Four factors contribute to the process of bone restoration: osteoconductive scaffold, mechanical environment, osteogenic cells and
growth factors. These form the diamond concept of bone healing.* Traditional fracture treatment can impact two of the four factors:

osteoconductive scaffold and the mechanical environment. EXOGEN can complement treatment by stimulating the development of
osteogenic cells and the expression of growth factors such as VEGF, BMP-2 and BMP-7.*%6

You treat the injury. EXOGEN works on the biology.




Fracture healing managed through
surgical intervention

» Osteoconductive
Nelelifelle

A matrix that provides the
scaffold for cellular events
and interactions.

> Mechanical
environment

Fracture stabilization
requires a mechanical
enviroment to aid
fracture repair.
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EXOGEN uses low-intensity pulsed ultrasound to stimulate
a cascade of cellular reactions

EXOGEN uses an ultrasound mechanical pressure wave composed of 1,000 pulses per second to stimulate a response at the
cellular level. The ultrasound wave has an intensity of 30 mW/cm?, which is in the same range as fetal sonography.' The ultrasound
wave penetrates up to 26 cm (10.5 inches) into the body, and is safe to use with metal fixation.'?'® After contacting the bone, the
mechanical pressure wave creates a nanomotion at the fracture site, producing a reaction at the cellular level."

Reaction of Cells

Nanomotion at the Fracture Site

Detection by Integrins



EXOGEN jump starts bone healing by
stimulating biological processes

When the ultrasound signal reaches the fracture site, it causes movement in the extracellular matrix, and is simultaneously
detected by cells through mechanical surface receptors called integrins. When stimulated by a mechanical force such as the
low-intensity pulsed ultrasound signal from EXOGEN, intracellular proteins such as paxillin and vinculin cause the integrins to
cluster together, forming a complex known as a focal adhesion. There are many activities that are initiated by the formation of focal
adhesions, such as cytoskeleton reorganization and intracellular signaling events. These activities create an intracellular cascade
that ultimately enhances gene expression and protein production. 1

Mechanism of Action

1. Stimulation

EXOGEN sends ultrasound waves through the skin and
soft tissue, creating nanomotion that stimulate cells at the
fracture site."

2. Activation
EXOGEN ultrasound activates cell surface mechanoreceptors
called integrins, initiating an intracellular cascade that leads

. COX-2°
to gene upregulat|on.14 Vital to the production of PGE2, critical for bone repair
[ [ ‘ [ 1
3‘ UpregUIGilon Cell Differentiation’ VEGF7"10 BMP-2,° BMP-4,5 Mineralization”
EXOGEN ultrasound increases upregulation of genes and Converts stem cells Stimulates the BMP-6,° BMP-7¢ Increases bone
! to osteoblasts growth of new blood Essential to the mineral density
expression of proteins and growth factors critical to bone healing.’ vessels creation of new

bone*

*The clinical relevance of in vivo findings is unknown.



EXOGEN at every stage of the fracture healing process

Inflammatlon Soft _Callus

Inflammation Stage

EXOGEN's ultrasound signal increases cell division among
periosteal cells in culture and upregulates growth factors that
trigger formation of new blood vessels."°

Soft Callus Stage

The ultrasound treatment enhances the TGF-B-triggered
differentiation of chondrocytes in culture and accelerates
formation of the extracellular matrix.%!”
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Hard Callus Stage

EXOGEN upregulates endochondral ossification and enhances
osteoblast differentiation and mineralization.8 4181

Bone Remodeling Stage

Accelerating both the formation and resorption of bone,
EXOGEN ultrasound treatment yields faster remodeling of the
mineralized callus.'®



EXOGEN accelerates fracture healing at every stage

The fracture repair process is divided into four stages: inflammation, soft callus formation, hard callus formation, and remodeling.
EXOGEN treatment has been shown to accelerate fracture healing at every stage, with maximum benefit achieved when applied
throughout the entire healing process.™®
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Inflammation (n=12) Soft callus (n=12) Hard callus (n=12) Throughout (n=11)

EXOGEN treatment . Control

p<0.01 treatment compared to contralateral control
#p<0.05 treatment compared to treatment throughout

Error bars represent 1 standard deviation

*The clinical relevance of these findings is unknown.



EXOGEN is the only FDA-approved bone healing device that delivers
accelerated healing of indicated* fresh fractures

Il EXOGEN

I Control 5 8

Tibial diaphysis fractures — cortical bone

days faster
with EXOGEN?

Treatment Group

p<0.0001
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Days to healing

Il EXOGEN

Distal radius fractures — cancellous bone
I Control

m days faster
with EXOGEN?

p<0.0001

Treatment Group

0 50 100 150 200
Days to healing

*See Summary of Indications for Use.



EXOGEN is proven to heal nonunion fractures

For patients with nonunion fractures, a 20-minute daily treatment with EXOGEN is safe and effective. EXOGEN has a proven
success rate of up to 86% when used to treat nonunion fractures.” EXOGEN’s technology is successfully compatible with all types
of conservative and surgical fracture management techniques, and has been shown to reduce loss of fracture alignment.2202!
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EXOGEN mitigates the negative impact of certain comorbidities on
bone healing

Smoking and advanced age are just some of the risk factors known to impede fracture healing.3°
One clinical study demonstrated that EXOGEN accelerated fracture healing by as much as 51% in patients who smoked.?®
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EXOGEN is effective in healing challenging,
established nonunions'

Numerus clinical studies with EXOGEN demonstrate high nonunion heal rates across various fracture types.

Literature

Romano, et al.#

Nolte, et al."

Mayr, et al.?®

Lerner, et al.?8

Gebauer, et al.?!

Jingushi, et al.?”

Bone investigated
Tibia, humerus, fermur

Scaphoid, malleolus, clavicle, humerus,
femur, radius/ulna, tibia/fibula,
metatarsal

Tibia/fibula, fermur, radius/ulna,
humerus, clavicle, scaphoid, metatarsal

Femur, tibia, radius/ulna, humerus

Tibia/fibula, fermur, radius/ulna,
humerus, metatarsal, scaphoid

Femur, tibia, humerus, radius, ulna

Fracture management

Surgical

Conservative, intramedullary nail,
external fixation

Conservative, intramedullary nail,
external fixation

External fixation, intramedullary nail

Conservative, internal fixation,
external fixation

Conservative, intramedullary nail,
external fixation

Patient
numbers

Fracture
heal rate

82%

86%

86%

89%

85%

75%



EXOGEN Performance Program Guarantee

Designed to provide you added confidence that EXOGEN will help heal
nonunion fractures.

The EXOGEN Performance Program guarantees that radiographic healing
progression will be shown in nonunion fractures. If the requirements of the program

are met and no healing progression is shown after 120 days, purchase cost of
EXOGEN will be refunded to the buyer.”

Adherence to prescribed freatment is essential

EXOGEN has been shown to be effective to treat nonunion when used daily for
20-minute treatments."?!

Terms and Conditions*

To be eligible for the program, patients must treat their nonunion fracture with EXOGEN for 20 minutes a day,

for a minimum of 120 days, with a minimum of 90% adherence to the treatment regimen.
The nonunion fracture must be stable, non-displaced, with a fracture gap of fewer than 10 millimetres.

Vertebra and skull fractures are excluded.

*See full terms and conditions on EXOGEN.com
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Summary of Indications for Use: EXOGEN is indicated for the non-invasive treatment of osseous defects (excluding vertebra and skull) that includes the treatment of delayed unions, nonunions,* stress fractures and joint fusion.
EXOGEN is also indicated for the acceleration of fresh fracture heal time, repair following osteotomy, repair in bone transport procedures and repair in distraction osteogenesis procedures.

There are no known contraindications for the EXOGEN device. Safety and effectiveness have not been established for individuals lacking skeletal maturity, pregnant or nursing women, patients with cardiac pacemakers, on fractures due
to bone cancer, or on patients with poor blood circulation or clotting problems. Some patients may be sensitive to the ultrasound gel. Full prescribing information can be found in product labeling, at exogen.com, or by calling Bioventus
Customer Care at 0800 05 16 384 (UK) / 1800 552 197 (IR).

*A nonunion is considered to be established when the fracture site shows no visibly progressive signs of healing.
Visit EXOGEN.com to learn more.
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