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The Acumed Advantage

ACUTRAK 2 HEADLESS SCREW SYSTEM OVERVIEW

Acumed developed Acutrak® screw technology to provide a headless
compression-holding solution to fix fractures. It features the first fully
threaded bone screw with a continuously variable thread pitch along
the entire length of the screw.
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The Acutrak 2 Headless Compression Screw System is composed

of 65 unique screw size options to fit a wide variety of applications

throughout the body. Backed by more than 25 years of clinical data ‘
and referenced in more than 100 studies in peer-reviewed journals,

the Acutrak family of screws has demonstrated efficacy in hand, ”

wrist, foot, and ankle applications.

THE DESIGN OF THE ACUMED ACUTRAK HEADLESS
COMPRESSION SCREWS

Primary Design Objectives

1. Designed to minimize likelihood of soft tissue irritation through
headless fixation

2. Achieve compression in fracture fixation with a fully threaded construct

3. Achieve compression over a wider range of insertion depths than
standard AO cannulated screws and Herbert/Whipple HCS screws

4. Enable fixation in bone with cancellous-based thread design

Fully Threaded Continuously Variable Pitch

Designed to meet the above objectives, Acutrak screws deliver a new
category of bone screw fixation that goes beyond headed and differential
pitch screw options. It features a unique, patented thread pitch that
varies continuously from tip to tail. This enables each screw rotation to
engage threads into new bone along the screw’s entire length. As each
successive individual thread advances faster than the trailing thread
counterpart, the conical shape becomes seated into bone.

Rey Features of the Acumed Acutrak 2 Screw System

- Sterile and non-sterile implants
- Compression

Continuously variable pitch is created by having a wider thread pitch at the tip of the screw followed by finer
trailing threads. This allows the screw to penetrate the bone faster at the tip than at the tail, which generates
compression across the fracture site.

- Headless feature

Intended to reduce risk of impingement or soft tissue irritation compared to that of headed screws when
implanted in or around articular regions.

- Soft tissue dissection may be minimized through percutaneous insertion, which is facilitated by cannulation of
the screw.
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- Refinements when compared to the original Acutrak® screw

- Helical relief flutes at the tip of the screw are designed to aid in the removal of bone during screw insertion.
- Available in Acutrak 2: 4.7, 5.5, and 7.5 screws only.

- When used with the long drill, the cutting flutes at the tip of the Acutrak 2 screws feature self-cutting
capabilities to aid during screw insertion.

- The large diameter guide wires are designed to allow for provisional stabilization of the fixation site and
accurate screw placement while reducing the risk of bending the wire.

- Decreased screw depth sensitivity is achieved through pairing a cylindrical drill with a tapered profile drill.
This eliminates the requirement of “downsizing” as described for the original Acutrak screw and other
headless compression screws.

- Surgical technique is consistent between screw families.
- Biomechanical performance

- When compared to traditional (AO) and differential (Herbert) screws in cadaveric and synthetic bone material,
Acutrak 2 screws were shown to have:
- Greater push-out force'
- Highest amount of retained compression after cyclic loading'
- Highest resistance to torsional loading’

- Broad base of patient indications addressed

- The Acutrak 2 families of product address nearly twenty of the most common indications in the hand,
wrist, foot, and ankle.

- Clinical and biomechanical data breadth

- More than 100 published studies offer biomechanical and clinical usage analysis.
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Indications for Use

The Acumed Acutrak 2 Screw System is intended as a fixation device for small bones, bone fragments, and

osteotomies. It is not intended for interference or soft tissue fixation.

ACUTRAK 2 USAGE ACROSS THE ANATOMY

ACUTRAK 2: MICRO, MINI,
AND STANDARD

ACUTRAK 2:4.7,5.5, AND 7.5

ELBOW

SHOULDER

- Radial Head

- Capitellum

- Distal Humeral Fixation

- Medial and Lateral Condyle

KNEE

« Greater Tuberoisty Fractures
» Proximal Humerus Fractures

- Shoulder Instability

HAND/WRIST

- Patellar

+ OCD Lesion

- Lateral Femoral Condyle Fracture
« Medial Femoral Condyle Fracture

FOREFOOT/MIDFOOT

» Scaphoid

* Radial Styloid

* Ulnar Styloid

* 4-corner Fusion

* DIP/PIP Fusion

« MCP Fusion

- Capitate Hamate Fusion
- Bennet’s Fracture

- Radiolunate Fusion

- Phalangeal Fracture

- Metacarpal Head Fracture

HINDFOOT/ANKLE

- Austin Bunionectomy
- Jones Fracture

« DIP/PIP Fusion

- Lapidus Bunionectomy
« MTP Fusion

« TMT Fusion

« Chevron Osteotomy
+ SCARF Osteotomy

« Weil Osteotomy

- Hammertoe Fusion

« Akin Osteotomy

» Ankle Fusion

* Subtalar Fusion

* Triple Arthrodesis

* Calcaneal Osteotomy

* Calcaneal Fracture

« Malleolar Fracture

- Talar Navicular Fusion

« Calcaneal Cuboid Fusion



Acumed” Acutrak 2° Screw System Value Analysis Committee Resource Guide

Competitive Matrix

Where used to treat the indications described Indications for Use section, it may be possible to use an Acutrak 2
screw of similar size instead of the competitors’ screws listed below:

VENDOR

Acumed

Arthrex

Biomet

DePuy Synthes

Integra

Integra

Medartis

Orthomedical

Small Bone
Innovations (SBI)

Smith and Nephew

Strkyer

Strkyer

Synthes

Trimed

Wright Medical

Zimmer

PRODUCT

Acutrak 2: Micro
Acutrak 2: Mini
Acutrak 2: Standard
Acutrak 2: 4.7
Acutrak 2: 5.5
Acutrak 2: 7.5

2.5 Micro
3.5 Mini
4.0 Standard Compression FT

BioDrive Micro Screw

2.5 FRS Screw
3.0 FRS Screw

2.8 Mini KMI Kompressor
4.0 Standard KMI Kompressor

3.0 mm QWIX Screw
4.3 mm QWIX Screw
5.5 mm QWIX Screw
7.5 mm QWIX Screw

2.2 Speed Tip CCS
3.0 Speed Tip CCS

HBS, Cannulated Headless
Bone Screw

2.0 AutoFIX
2.5 AutoFIX
3.0 AutoFIX
4.0 AutoFIX

3.0 Headless Compression Screw

2.5 mm Fixos Compression Screw
3.5 mm Fixos Compression Screw

4.1 mm Twinfix

2.4 Headless Compression Screw
3.0 Headless Compression Screw
4.5 Headless Compression Screw
6.5 Headless Compression Screw

2.3 Small Headless Screw
3.0 Small Headless Screw
3.5 Small Headless Screw

3.0 Charolette MUC Screw
4.3 Charolette MUC Screw
7.0 Charolette MUC Screw

Herbert/Whipple Screw
Herbert Mini Screw

AVAILABLE LENGTHS

8-30 mm
16—30 mm
16—34 mm
20-50 mm
25-60 mm
40-120 mm

8-30 mm
12—-34 mm
16—-50 mm

10-28 mm
10-32 mm

10-22 mm
24-34 mm

10-26 mm
14—-34 mm

12—24 mm

24—-60 mm
30-80 mm
40-120 mm

10—40 mm
10—40 mm

12—-30 mm

10-30 mm
10-30 mm
12—40 mm
20-50 mm

8—40 mm

10-30 mm
14—-24 mm

14—-34 mm

10-40 mm
16—40 mm
30-80 mm
30-120 mm

10-28 mm
10-36 mm
20-45 mm

10-34 mm
14—60 mm
40-110 mm

12-30 mm
10-24 mm

MATERIAL

Titanium

Titanium

Titanium

Titanium

Titanium

Titanium

Titanium

Titanium

Stainless Steel

Stainless Steel

Titanium

Titanium

Stainless Steel and
Titanium

Titanium

Stainless Steel

Titanium
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The Facts on Surgical Intervention with Screw Fixation

PARTIALLY THREADED VERSUS FULLY THREADED COMPRESSION SCREWS

Historically, studies supported the belief that screw threads across the fracture site would prevent compression
across the fracture. Therefore, the industry standard was to use a screw with partial threading." Later studies
presented evidence that fully threaded, headed screws were able to maintain more interfragmentary compression
than partially threaded, headless screws. However, interest remained in partially threaded, headless screws due
to the elimination of exposed hardware."?

Acumed recognized the market need and designed the Acumed Acutrak Headless Compression Screw, the first
fully threaded headless compression screw with continuously varying thread. It was generally accepted that in order
for a fracture to heal, there needed to be adequate compression between the two fractured fragments. Designers
hypothesized that enhanced compression could be achieved with continuous variable threads that would create
compression forces across the fracture site. When this fully threaded, headless screw was introduced to the market,
several biomechanical studies were conducted to assess the impact of the continuous variable thread feature on
push-out and compression.

“In foam, the Acutrak screw showed significantly greater push-out force than did the AO or Herbert screw.

The Acutrak and AO screws had significantly greater push-out force than did the Herbert screw in cancellous bone.
The Acutrak screw maintained an average of 91.3% of its pretest compression in fresh scaphoid bone, whereas the
AO and Herbert screw maintained averages of 65.4% and 72.2% of initial compression, respectively. The torque
required to break fragment contact was significantly greater for the Acutrak screw than the

torques required for the AO or Herbert screws.”’

INTERFRAGMENTARY COMPRESSION AND DURABILITY OF INTERFRAGMENTARY COMPRESSION

At least one animal study suggests that fractures may fail to heal because of micro-motion at the fracture site
causing shearing and subsequent fibrous tissue formation.” Cadaveric studies have demonstrated that carpal

and metacarpal fractures may also fail to heal due to bending, rotational, and translational forces that strain the
fracture site and cause shearing.®- These studies indicate that internal fixation should be as rigid as possible.

A previous study by Wheeler et al. demonstrated that the Acutrak screw enabled fracture fragment stability in terms
of compression achieved, pullout, and resistance to torque.' In comparison to Herbert screws, the Acutrak screws
achieved greater compression, maintained compression over a greater depth, and had a greater push-out force.
The Acutrak screw also required greater torque to break fragment contact and maintained compression after

cyclic loading better than either AO or Herbert screws.

IMPROVED COMPRESSION IN SECOND GENERATION HEADLESS SCREWS

Prior to the headless compression screw, internal fixation options included open or percutaneous guide wire fixation
or open reduction with headed lag screws. Guide wire fixation had a propensity for fracture distraction, fracture
instability, and secondary loss of reduction.”® Open lag screw fixation could result in either poor compression or

joint arthrosis, as the head of the screw could reside on the articular surface and therefore cause secondary joint
injury.® During the 1990s, cannulated headless compression screws were popular, when used with an open or
percutaneously placed guide wire, from the volar and dorsal approach. Soroush et al. assessed the biomechanical
characteristics of the first generation Herbert/Whipple screw versus various next generation headless compression
technologies.” The Acutrak 2 Mini was cited as generating the maximum compressive force when compared with
these other second generation technologies.” In the same study, the Acutrak 2 Mini was shown to have no reduction
in compression due to over-fastening, unlike some of the other screws studied.”

ACUTRAK TECHNOLOGY’S LARGER “WINDOW OF COMPRESSION”

All bone screw technologies have a “window of compression” that determines the number of screw rotations needed
to reach a maximum compressive force (beyond which further rotations decrease this value). Traditional bone screws
have a narrow window of compression as compared to differential pitched screws. This narrow window results in a
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fixation construct that is more sensitive to loss of compression due to over rotation and the stripping of
thread purchase. Conversely, Acutrak technology has a wide window of compression, which is less sensitive to
stripping the bone and is more flexible in its placement depth enabling a maximum amount of compression.'

The diagram below illustrates the window of compression for Acutrak technology, traditional bone screws (AO)
and differential pitch screws (Herbert).'
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Flush
Screw Rotation (1 turn = 360 degrees)

The above graph illustrates the window of screw rotations during which each screw delivers maximum compressive
force. The Acutrak screw has the largest window of compression, which is attributed to the additive property of
each variable thread pitch providing compression on the fully threaded screw.

ENHANCED FACTURE FIXATION BIOMECHANICS

Pullout strength and resistance to cyclic and torsional loading are key measurable elements of bone screw fixation
performance. The performance of Acutrak (AC) in each of these elements was compared to traditional (AO) and
differential (Herbert/H) bone screws. A summary of the results is shown in the figures below:

1. Greater Push-out Strength

300 Acutrak® screws have the highest
AC>AO>H AC, AO > H B AC push-out force when compared to AO
250 (p < 0.05) (p < 0.05) AO & Herbert bone screws (AC).
H

200

150

100

Push-out Force (N)

50

Foam Bone
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2. Greater Resistance to Cyclic Leading
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3. Greater Resistance to Torsional Loading
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SMALL BONE FRACTURE INCIDENCE AND OPERATIVE RATES

Acutrak” screws have the highest amount
of retained compression after cyclic loading
when compared to AO & Herbert bone
screws (AC).!

Acutrak® screws have the highest resistance
to torsional loading when compared to AO &
Herbert bone screws (AC).

It is estimated that nearly 17.6 million fractures occurred in the United States in 2013. This figure was determined by
multiplying the rate of fractures treated in 2000 in Edinburgh (5,593 fractures per 100,000 people)* by the 2013 U.S.
population (315.1M people).? The most common fractures identified in Edinburgh in 2000 were:

- Distal Radius - 17.5%

- Metacarpal - 11.7%

- Proximal Femur - 11.6%
- Finger Phalanx - 9.6%
- Ankle - 9.0%

- Metatarsal - 6.8%

The most common methods of repair for these procedures are:

- Open and closed reduction with and without fixation
- Internal fixation without reduction

- Application of external fixator*
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The tables and charts below estimate the number of fractures occurring as well as operative rates identified in

the literature. Children and the elderly are the most affected populations, with the most common mechanism of
injury being falls at nearly 50%.° These numbers have been used to estimate the number of operations expected to
occur in the U.S. for each fracture type.3*

Hand and Wrist Incidence and Operative Rates

AVERAGE INCIDENCE RATES"

Carpal Fractures 29.7/100,000
Metacarpal Fractures 130.3/100,000
Phalangeal Fractures 107.3/100,000

2012 Forecasted Joint Procedures—Hand (U.S.)®

10000~
8000 -
6000 [~
4000 |~
2000 |~
o]
MCP Joint PIP Joint CMC Joint
Fusions Fusions Fusions
Estimated 2012 vs. 2017 Joint Procedures—Hand (U.S.)"®
20000 —
15000 —
10000 [~
5000
o]
Year Year
2012 2017

Foot and Ankle Incidence and Operative Rates

AVERAGE INCIDENCE RATES"

Tarsal/Metatarsal 75.4/100,000
Ankle 100.8/100,000
Calcaneus 13.7/100,000

11
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Foot and Ankle Joint Forecast

8000~

6000 —

4000 —

2000 |~

1,700

2012 Estimated Operation Volumes (U.S.)®

TMT Joint MTP Joint
Fusions Fusions Fusions

PIP Joint

Estimated 2012 vs. 2017 Joint Procedures—Foot (U.S.)"®

15000~

12000~

9000 -

6000 [—

3000 [~

Year Year
2012 2017

GLOBAL FOOT AND ANKLE INTERNAL FIXATION DEVICES MARKET VOLUME
BY PRODUCT, 2010-2017 (NO. OF UNITS)®

Plates
Screws
Wires & Pins
Fusion Nails
Total

12

2010

635,513
1,779,733
1,509,869
81,485
4,006,600

20M

690,157
1,915,482
1,650,698

89,379
4347727

2012

749,595
2,061,604
1,804,594

98,052

4,713,845

2017

1135,372
2,977,902
2,816,847
156,157
7,088,295

CAGR%
(2012-2017)

87
76
93
9.8
76



Acumed” Acutrak 2° Screw System Value Analysis Committee Resource Guide

REFERENCES

1. Wheeler DL, McLoughlin SW. Biomechanical assessment of compression screws. Clin Orthop Relat Res. 1998;350:237-245.
Herbert TJ, Fisher WE. Management of the fractured scaphoid using a new bone screw. J Bone Joint Surg Br. 1984;66(1):114—123.

3.  Court-Brown C, McQueen MM, Tornetta P. Trauma (Orthopaedic Surgery Essentials series). Philadelphia, PA: Lippincott,
Williams & Wilkins; 2006.

4.  Foot & ankle devices market (2012—2017) by product type (external fixation, internal fixation, joint replacement, prosthesis, bracing)—global
trends & competitive analysis. Rep. no. MD 1308. N.P. www.marketsandmarkets.com. 2012. Print.

5. Singer MA, Kim S, Szabo RM. The use of emergency room services for hand and forearm fractures in the United States in 2008:
demographic analysis and targets for decreasing cost of care. RF Post 38.

6. Foot & ankle devices market by product type (external fixation, internal fixation, joint replacement, prosthesis, bracing)—global trends &
competitive analysis. Markets and Markets website. http://www.marketsandmarkets.com/. 2012.

7. Gruszka DS, Burkhart KJ, Nowak TE, Achenbach T, Rommens PM, Miiller LP. The durability of the intrascaphoid compression of headless
compression screws: in vitro study. J Hand Surg Am. 2012;37A:1142-1150.

8.  United States Census Bureau. National totals: vintage 2012. http://www.census.gov/popest/data/national/totals/2012/index.html. Accessed
August 8, 2014.

9.  Augat P, Burger J, Schorlemmer S, Henke T, Peraus M, Claes L. Shear movement at the fracture site delays healing in a diaphyseal fracture
model. J Orthop Res. 2003;21(6):1011-1017.

10. Kobayashi M, Garcia-Elias M, Nagy L, Ritt MJ, An KN, Cooney WP, Linscheid RL. Axial loading induces rotation of the proximal carpal row
bones around unique screw-displacement axes. J Biomech. 1997;30:1165-1167.

1. Garcia-Elias M. Kinetic analysis of carpal stability during grip. Hand Clin. 1997;13:151-158.

12.  Smith DK, Cooney WP Ill, An KN, Linscheid RL, Chao EY. The effects of simulated unstable scaphoid fractures on carpal motion.
J Hand Surg Am. 1989;14A:283-291.

13.  Soroush A, Darvish K, llyas A. Biomechanical analysis of second-generation headless compression screws. Injury. 2012;43:1159-1165.
14. U.S. market for small bone & joint orthopedic devices. iData Research website. http://www.idataresearch.com/. Accessed March 26, 2012.

15. Global markets for small joint implants & hardware for the extremities. Life Science Intelligence report. 2012.

ADDITIONAL BIBLIOGRAPHIC LITERATURE

Ismail AA, Pye SR, Cockerill WC. Incidence of limb facture across Europe: results from the European prospective osteoporosis study (EPOS).
Osteoporos Int. 2002;565-571.

Orthopedic ankle arthrodesis report. PearlDiver Research. 2010.

Valen B. Treating fractures of the carpus. Tidsskr Nor Legeforen. 2009.

Westbrook AP, Davis TR. The clinical significance of maulnion of fractures of the neck and shaft of the little finger metacarpal. J Eur Surg. 2008.
Ossterom FJ. Facts of fractures of the hand. Erasmus Universitert Rotterdam. 2008.

Vu D, McDiamid T. What is the most effective management of acute fractures of the base of the 5th metatarsal? Clinical Inquiries. 2008.

Thur, Charlotte K, et al. Epidemiology of adult ankle fractures in Sweden between 1987 and 2004: a population-based study of 91,410 Swedish
inpatients. Acta orthopaedica. 2012;83.3:276-281.

Svatos, F, et al. Calcaneal fractures treated by open reduction and internal fixation with a locking compression plate (LCP): a prospective study.
Part I: Basic analysis of the group. Acta chirurgiae orthopaedicae et traumatologiae Cechoslovaca. 2010;78.2:136—-130.

13



14

Acumed” Acutrak 2° Screw System Value Analysis Committee Resource Guide

=4AA A=
= VIL.

MANUFACTURING
EXCELLENCE AWARD

Dedicated to Excellence

From manufacturing to business practices to product innovation,
Acumed has an unwavering commitment to excellence. It is reflected
in the honors received from industry peers and in the performance of
our suite of surgical fixation solutions.

THE AME MANUFACTURING EXCELLENCE AWARD

In 201, Acumed received the AME Manufacturing Excellence

Award, an honor recognizing North American manufacturing sites
that have demonstrated operational excellence through continuous
improvement, best practices, creativity, and innovation. This award
supports AME’s vision, mission and values of inspiring commitment to
enterprise excellence through shared learning and access to

best practices.

The Association for Manufacturing Excellence is North America’s
premier organization for the exchange of knowledge in Organizational
Excellence through the implementation of techniques such as Lean
Tools, Leadership, Lean Product Development, Lean Supply Chain,
and Lean Accounting.

THE FROST & SULLIVAN MANUFACTURING LEADERSHIP 100
OPERATIONAL EXCELLENCE AWARD

In 2013, Acumed received the Frost & Sullivan Manufacturing
Leadership 100 award for Operational Excellence, an honor
recognizing the top 100 global manufacturing companies who are
shaping the future through projects that deliver outstanding value,
innovation, and return on investment.

Frost & Sullivan Manufacturing Leadership 100 is the world’s first
member-driven leadership network with knowledge in manufacturing
leadership. It was created through a global community of executives
working within the manufacturing industry.

A LEADER IN PRODUCT DEVELOPMENT AND INNOVATION

Since its introduction in 1994, the Acutrak® headless compression
screw has revolutionized the way surgeons gain fixation. The Acumed
Acutrak Screw System was designed to eliminate the need to
countersink a head, drill a glide hole or, in many cases, make large
incisions. With the Acutrak headless compression screw, Acumed
designed a solution for repairing fractures, performing joint

fusions, and fixing osteotomies throughout the upper and lower
extremities unlike any other product in the marketplace.

Acumed will continue to devote resources to the development of
implants that aid in improving patient outcomes and advancing the
field of orthopaedic surgery.
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INDUSTRY COMPLIANCE

As a logo member of the Advanced Medical Technology Association
(AdvaMed), Acumed endorses the AdvaMed Code of Ethics.
Adherence to this Code ensures ethical interaction with healthcare
professionals. Acumed requires anti-corruption training for employees
interacting with healthcare professionals or government officials
(foreign or domestic). In addition, Acumed sales representatives in

the United States as well as international distribution partners must
complete anti-corruption training programs.

Acumed also supports the United Nations Global Compact and
Boston College Center for Corporate Citizenship organizations.

TRANSPARENCY IN BUSINESS PRACTICE

In 2012, the company began preparing to track and report spending
in accordance with the Physician Payment Sunshine Act. In order to
become an Acumed partner, all distributors must go through a due
diligence analysis and a robust training and education program to
ensure they share Acumed’s values with respect to anti-corruption
and compliance. Acumed maintains ethical behaviors with respect to
compliance standards and laws.

GREEN INITIATIVES

Acumed has formed a cross-functional group dedicated to preserving
the environment and educating Acumed employees on the benefits
of being “green.” The Green Team’s purpose statement is:

We empower Acumed and the global community through education,
encouragement, and execution of sustainable business practices.

By doing this, we engage our sphere of influence to deliver innovative
products that respect the community’s natural systems, support
ethical equity, and drive customer loyalty.

The Acumed vision includes being respectful stewards of our local
community and global environment, and a large part of this is our
commitment to “green” initiatives.

No Bottled Water Pledge

The Green Team sponsored a “no bottled water” pledge program to
reduce the consumption of bottled water by Acumed. To date, over
200 employees have pledged to avoid drinking bottled water while
on site or traveling domestically on behalf of Acumed. In addition,
during on site sales rep trainings, attendees are provided with
reusable water bottles.

Papercut

Acumed is committed to reducing paper consumption in our daily
business operations. The Green Team drove projects to reduce paper
consumption and will expand this to reduce overall landfill waste.
Activities include eliminating paper stubs, defaulting to double-sided
printing and copying, and providing compostable lunchroom supplies.

15



Acumed Headquarters

5885 NW Cornelius Pass Road
Hillsboro, OR 97124

Office: +1.888.627.9957

Office: +1.503.627.9957

Fax: +1.503.520.9618
acumed.net

These materials contain information about products that may or may not be available in any particular country or may be
available under different trademarks in different countries. The products may be approved or cleared by governmental
regulatory organizations for sale or use with different indications or restrictions in different countries. Products may not be
approved for use in all countries. Nothing contained on these materials should be construed as a promotion or solicitation
for any product or for the use of any product in a particular way which is not authorized under the laws and regulations of the
country where the reader is located. Specific questions physicians may have about the availability and use of the products
described on these materials should be directed to their particular local sales representative. Specific questions patients may
have about the use of the products described in these materials or the appropriateness for their own conditions should be
directed to their own physician.
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