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Traditional 510(k) Premarket Notification

Submitter

Contact Person

Date

Trade Name

Common Name

Classification Name

Classification Reference

Predicate Devices

Device Desceription

Summary of Safety and Effectiveness

Zimmer GmbH
Sulzer Allee &8
Winterthur, Switzerland CH-8404

Laura . Williams, RAC

Manager, Corporate Regulatory Affairs
Telephone: (574) 372-4523

Fax: {574) 372-4605

December 16, 2005

Durom® Acetabular Component
Metasul® LDH™ Large Diameter Heads

Total hip prosthesis

Hip joint metal/metal semi-constrained, with an uncemented
acetabular component, prosthesis

21 CIFR § 888.3330

o Biomet M°A Magnum System (K042037)

o Wright Metal Transcend Articular System (K021349)

e Centerpulse/Zimmer Epsilon™ Metasul® Acetabular Insert
and Metasul Modular Femoral lead (K033634)

The Metasul LDITlarge diameter head system consists of large
diamelter femoral heads, Durom acctabular components and neck
adapters for neck length vanation.

The Metasul LDH femoral heads are made of CoCrMo alloy, and
are available in diameters ranging from 38 to 60mm. They arc
modular in design, and are for use with four head/neck length
adaptors (-4 to +8mm), also manufactured {rom CoCrMo alloy.
The femoral heads and neck adapters are compatible with 12/14
taper femoral stems.

The Durom Acetabular component is a metal monoblock
CoCrMo alloy cup with a coating of titanium plasma spray. Itis
available is sizes from 44 to 66mm, and is intended for press-fit
fixation in the acetabulum.
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Traditional 510(k) Premarket Notification

Intended Use

Comparison to Predicate
Device

Performance Data
(Nonclinical and/or
Clinical)

e Patient conditions of noninflammatory degenerative joint
disease (NIDID), ¢.g., avascular necrosis, osteoarthritis, and
inflammatory joint disease (IJD), e.g., rheumatoid arthritis.

e Thosc patients with failed previous surgery where pain.

deformity, or dysfunction persists.
e Revision of previously failed hip arthroplasty.

Total hip replacements may be considered for younger patients 1f
any unequivocal indication outweighs the risks associated with
the age of the patient and modified demands regarding activity
and hip joint loading are assured. This includes severcly crippled
patients with multiple joint involvement, for whom an immediate
need of hip mobility leads to an expectation of significant
improvement in the quality of their lives.

The proposed device has the same intended use, has similar
performance characteristics, is manufactured from similar
materials using similar processes, and is similar in design to the
predicate devices.

The results of non-clinical analysis demonstrate that the device is
safc and effective and substantially equivalent to the predicate
device(s).
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5'3 ‘ _/(C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug administration
9200 Corporate Boulevard
Rockville MD 20850

MAR 1 6 2006

Zimmer GmbH
c/o Ms. Laura D. Williams, RAC
Manager, Corporate Regulatory Affairs
P.0O. Box 708
Warsaw, Indiana 46581-0708
Re: K053536 ) _

Trade/Device Name: Durom” Acetabular Component and Metasul® LDH® Laiy:s t maeter

Heads
Regulation Number: 21 CFR 888.3330
Regulation Name: Hip joint metal/metal semi-constrained, with an uncemented acetabular
component, prosthesis
Regulatory Class: TII
Product Codes: KWA
Dated: December 16, 2005
Received: December 19, 2005

Dear Ms. Williams:

We have reviewed your Section 510(k) premarket notification of intent to market the device
referenced above and have determined the device is substantially equivalent (for the indications
for use stated in the enclosure) to legally marketed predicate devices marketed in interstate
commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to
devices that have been reclassified in accordance with the provisions of the Federal Food, Drug,
and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA).
You may, therefore, market the device, subject to the general controls provisions of the Act. The
general controls provisions of the Act include requirements for annual registration, listing of
devices, good manufacturing practice, labeling, and prohibitions against misbranding and
adulteration.

If your device is classified (sec above) into either class 11 (Special Controls) or class 1! (i"MA). 1t
may be subject (o such additional controls. Existing major regulations affecting your device can
be found in the Code of Federal Regulations, Title 21, Parts 200 to 898. In addition, FDA may
publish further announcements concerning your device in the Federal Register.

Please be advised that FDA’s issuance of a substantial equivalence determination does not mean
that FDA has made a determination that your device complies with other requirements =1 the Act
or any Federal statutes and regulations administered by other Federal agencies. You musl
comply with all the Act’s requirements, including, but not limited to: registration and listing (21
CFR Part 807); labeling (21 CFR Part 801); good manufacturing practice requircments as sct
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Page 2 - Ms. Laura D. Williams

forth in the quality systems (QS) regulation (21 CFR Part 820); and if applicable, the electronic
product radiation control provisions (Sections 531-542 of the Act); 21 CFR 10006-1050.

This letter will allow you to begin marketing your device as described in your Section 510(k)
premarket notification. The FDA finding of substantial equivalence of your device to a legally
marketed predicate device results in a classification for your device and thus, permits your device
to proceed to the market.

If you desire specific advice for your device on our labeling regulation (21 CFR Part 801), please
contact the Office of Compliance at (240) 276-0120. Also, please note the regulation entitled,
*Misbranding by reference to premarket notification” (21CFR Part 807.97). You may obtain
other general information on your responsibilities under the Act from the Division of Small
Manufacturers, International and Consumer Assistance at its toll-free number (800) 638-2041 or
(301) 443-6597 or at its Internet address http://www.fda.gov/cdrh/industry/support/index.html.

Sincerely yours,

v

Mark N. Melkerson

Acting Director

Division of General, Restorative and
and Neurological Devices

Office of Device Evaluation

Center for Devices and
Radiological Health

Enclosure
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Traditional 510({k) Premarket Notification

Indications for Use

510(k) Number (if known): KO 5 353@

Device Name:

Durom® Acetabular Component
Metasul® LDH® Large Diamcter Heads

Indications for Use:

e Patient conditions of noninflammatory degenerative jomnl disease (NIDID), c.g.,
avascular necrosis, osteoarthritis, and inflammatory joint disease (1JD), e.g., rheumatoid
arthritis.

o Those paticnts with failed previous surgery where pain, deformity, or dysfunction persists.
e Revision of previously failed hip arthroplasty.

Total hip replacements may be considered for younger patients if any uncquivocal indication
outweighs the risks associated with the age of the patient and modified demands regarding
activity and hip joint loading are assured. This includes severely crippled patients with
multiple joint involvement, for whom an immediate nced of hip mobility lcads to an
expectation of significant improvement in the quality of their lives.

Prescription Use _X AND/OR
Over-The-Counter Use
(Part 21 CFR 801 Subpart D} (21 CFR 807 Subpart )

¥ 4 + @
(Pleasc do not write w‘“ﬁﬂn&g“m“ page if needed)

Concurrence of C&ﬁ%@ff@@‘w alﬁl&mﬁ)t;
and Neurological Devices

Page 1 of 1

510{kj Number_K 053536
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g -/C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
9200 Corporate Boulevard

VAR 16 2006 Rockville MD 20850

Zimmer GmbH

¢/o Ms. Laura D. Williams, RAC
Manager, Corporate Regulatory Affairs
P.O. Box 708

Warsaw, Indiana 46581-0708

Re: K053536 7

Trade/Device Name: Durom” Acetabular Component and Metasul® LDH" Large Diameter
Heads

Regulation Number: 21 CFR 888.3330

Regulation Name: Hip joint metal/metal semi-constrained, with an uncemented acetabular

component, prosthesis

Regulatory Class: III

Product Codes: KWA

Dated: December 16, 2005

.<Received: December 19, 2005

Dear Ms. Williams:

We have reviewed your Section 510(k) premarket notification of intent to market the device
referenced above and have determined the device is substantially equivalent (for the indications
for use stated in the enclosure) to legally marketed predicate devices marketed in interstate
commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to
devices that have been reclassified in accordance with the provisions of the Federal Food, Drug,
and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA).
You may, therefore, market the device, subject to the general controls provisions of the Act. The
general controls provisions of the Act include requirements for annual registration, listing of
devices, good manufacturing practice, labeling, and prohibitions against misbranding and
adulteration.

If your device is classified (see above) into either class [I (Special Controls) or class Il (PMA), 1t
may be subject to such additional controls. Existing major regulations affecting your device can
be found in the Code of Federal Regulations, Title 21, Parts 800 to 898. In addition, FDA may
publish further announcements concerning your device in the Federal Register.

Please be advised that FDA’s issuance of a substantial equivalence determination does not mean
that FDA has made a determination that your device complies with other requirements of the Act
ot any Federal statutes and regulations administered by other Federal agencies. You must
comply with all the Act’s requirements, including, but not limited to: registration and listing (21
CFR Part 807); labeling (21 CFR Part 801); good manufacturing practice requirements as sct
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Page 2 - Ms. Laura D. Williams

forth in the quality systems (QS) regulation (21 CFR Part 820); and if applicable, the electronic
product radiation control provisions (Sections 531-542 of the Act); 21 CFR 1000-1050.

This letter will allow you to begin marketing your device as described in your Section 510(k)
premarket notification. The FDA finding of substantial equivalence of your device to a legally
marketed predicate device results in a classification for your device and thus, permits your device
to proceed to the market.

If you desire specific advice for your device on our labeling regulation (21 CFR Part 801), please
contact the Office of Compliance at (240) 276-0120. Also, please note the regulation entitled,
"Misbranding by reference to premarket notification” (21CFR Part 807.97). You may obtain
other general information on your responsibilities under the Act from the Division of Small
Manufacturers, International and Consumer Assistance at its toll-free number (800) 638-2041 or
(301) 443-6597 or at its Internet address http://www.fda.gov/cdrh/industry/support/index.html.

Sincerely yours,

Mark N. Melkerson
&‘( Acting Director
Division of General, Restorative and
and Neurological Devices
Office of Device Evaluation

Center for Devices and
Radiological Health

Enclosure



@zmlmer
Traditional 510(k) Premarket Notification

Indications for Use

510(k) Number (if known): KO 5 3 5 3 Cy

Device Name:

Durom® Acetabular Component
Metasul® EDH® Large Diamcter Heads

Endications for Use:

e Patient conditions of noninflammatory degenerative joint disease (NIDJD), e.g.,
avascular necrosis, osteoarthritis, and inflammatory joint disease (1JD), e.g., rheumatoid
arthritis.

¢ Those patients with failed previous surgery where pain, deformity, or dysfunction persists.
» Revision of previously failed hip arthroplasty.

Total hip replacements may be considered for younger patients if any unequivocal indication
outweighs the risks associated with the age of the patient and modified demands regarding
activity and hip joint loading are assured. This includes severely crippled patients with
multiple joint involvement, for whom an immediate need of hip mobility leads to an
expectation of significant improvement in the quality of their lives.

Prescription Use _X AND/OR
Over-The-Counter Use
(Part 21 CFR 801 Subpart D} (21 CFR 807 Subpart C)

@ .
(Please do not write miﬁﬁﬂﬂdgigﬁmer page if needed)
Concurrence of cﬁﬁ%ﬂ@@ﬂﬁﬂh@ﬁtﬂﬁaaq

and Neurological Devices

Page 1 of |

516(k; Number_K 053536
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DEPARTMENT OF HEALTH AND HUMAN SERVICES FPublic Health Service

Food and Drug Administration
Center for Devices and
Radiological Health

Office of Device Evaluation
Document Mail Center (HFZ-401)
9200 Corporate Blwvd.

December 19, 2005 Rockville, Maryland 20850
ZIMMER GMEH 510{(k) Number: K05353¢

C/0 ZIMMER, INC. Received: 19-DEC-2005

P.0O. BOX 708 Product: DUROM ACETABULAR

WARSAW, IN 46581 COMPONENT AND

ATTN: LAURA D. WILLIAMS METASUL LDH LARGE

DIAMETER HEADS

The Food and Drug Administration (FDA), Center for Devices

and Radiological Health (CDRH), has received the Premarket Notification you
submitted in accordance with Section 510(k) of the Federal Food, Drug, and
Cosmetic Act(Act) for the above referenced product. We have assigned your
submission a unique 510(k) number that is cited above. Please refer
prominently to this 510(k) number in any future correspondence that relates
to this submission. We will notify you when the processing of your premarket
notification has been completed or if any additional information isg required.
YOU MAY NCT PLACE THIS DEVICE INTO COMMERCIAL DISTRIBUTION UNTIL YOU RECEIVE
A LETTER FROM FDA ALLOWING YOU TO DO 80.

On May 21, 2004, FDA issued a Guidance for Industry and FDA Staff entitled,
"FDA and Industry Actions on Premarket Notification (510(k)} Submissions:
Effect cn FDA Review Clock and Performance Agssessment". The purpose of this
document is to assist agency staff and the device industry in understanding
how various FDA and industry actions that may be taken on 510(k)s should
affect the review clock for purposes of meeting the Medical Device User Fee
and Modernization Act. Flease review this document at
htep://www.fda.gov/cdrh/mdufma/guidance/1215. html. On August 12, 200% CDRH
issued the Guidance for Industry and FDA Staff: Format for Traditional and
Abbreviated 510(k)s. This guidance can be found at
http://www.fda.gov/cdrh/ode/guidance/1567 . html. Please refer to this
guidance for assistance on how to format an original submission for a
Traditional or 2Abbreviated 510 (k).

Please remember that all correspondence concerning your submission MUST be

sent to the Document Mail Center (DMC) (HFZ-401) at the above letterhead address.
Correspondence sent to any address other than the one above will not be
considered as part of your official premarket notification submission. Also,
please note the new Blues Book Memorandum regarding Fax and E-mail Policy
entitled, "Fax and E-Mail Communication with Industry about Premarket Files
Under Review". Please refer to thig guidance for information on currant fax

and e-mail practices at www.fda.gov/cdrh/ode/a02-01.htal,

You should be familiar with the regulatory requirements for medical device
available at Device Advice http://www.fda.gov/cdrh/devadvice/" . If you have
other procedural or policy questions, or want information on how to check

on the status of your submission, please contact DSMICA at (301) 443-5597 or
its toll-free number (80C) 638-2041, or at their Internet address
nttp://www.fda.gov/cdrh/dsmamain.html or me at (301)594-1190.

Sincerely yours,

Marjorie Shulman (0(1(,
Supervisory Consumer Safety Officer
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Fom Approved OMB No. 0910-511 Expiration Date August 31, 2005, See instructions for OMB Statement

DEPARTMENT OF HEALTH AND HUMAN SERVICES PAYMENT IDENTIFICATION NUMBER:  MD6023419-956733
FOOD AND DRUG ADMINISTRATION Write the Payment Identification number on your check
MEDICAL DEVICE USER FEE COVER SHEET :

A completed Cover Sheet must accompany each original application or supplement subjeci 1o fees. The following actions must be taken
to properly submit your application and fee payment:

1. Electronically submits the completed Cover Sheet o the Focd and Drug Administration (FDA) before payment is sent.

2. include printed ¢opy of this completed Cover Sheet with a check made payable to the Food and Drug Administration. Remember that
the Payment Identification Number must be written on the check.

3. Mail Check and Cover Sheet to the US Bank Lock Box, FDA Account, P.O. Box 956733, St. Louis, MO 63195-6733. (Note: in no case
should payment be submitted with the application.)

4. If you prefer 1o send a check by a courier, the courier may deliver the check and Cover Sheet to: US Bank, Attn: Government Lockbox
936733, 1005 Convention Plaza, St. Louis, MO 63101. (Note: This address is for courier delivery only. Contact the US Bank at 314-
418-4821 if you have any questions concemning courier delivery.)

5. For Wire Transfer Payment Procedures, please refer to the MDUFMA Fee Payment instructions at the following URL:
http:/Awww.fda.govicdrh/mdufmasfags.htmi#3a. You are responsible for paying all fees associated with wire transfer.

6. Include a copy of the complete Cover Sheet in valume one of the application when submitting to the FDA at either the CBER or
CDRH Document Mail Center.

>

t. COMPANY NAME AND ADDRESS (include name, street
address, city state, country, and post office code)

2. CONTACT NAME
Dalene Binkdey
2.1 E-MAIL ADDRESS

ZIMMER ING dalene.blnkley@ZImmer.@m
P.0. Box 708 2.2 TELEPHONE NUMBER (include Area code)
Warsaw IN 46581-0708 800-613-6131 14907
us 2.3 FACSIMILE {FAX) NUMBER {Include Area code)
1.1 EMPLOYER IDENTIFICATION NUMBER (EIN) NO DATA
B10550219

3. TYPE OF PREMARKET APPLICATION (Select one of the following in each column; if you are unsure, please refer to the application
descriptions at the following web site: htip://ww.fda gov/dc/mdufma

Select an application type: 3.1, Select one of the types below
{X] Premarkel notification(510(k)); except for third party [X] Original Application

| ] Biologics License Application (BLAY Supplement Types:

[ ] Premarket Approval Application (PMA) [ ] Efficacy (BLA)

{ ] Modular PMA [ 1 Panel Track (PMA, PMR, PDP)
[ ] Product Development Protocol (PDP) [} Real-Time (PMA, PMR, PDP)
[ ] Premarket Report (PMR) [ ] 180-day (PMA, PMR, PDP)

4. ARE YOU A SMALL BUSINESS? (See the instructions for more information on determining this status}

[1YES, | meet the small business criteria and have submitied the required [X] NO, | am not a small business
gualifying documents to FDA

4.1 lf Yes, please enter your Small Business Decision Number:

3. 15 THIS PREMARKET APPLICATION COVERED BY ANY OF THE FOLLOWING USER FEE EXCEPTIONS? IF SO, CHECK THE
APPLICABLE EXCEPTION.

{] This application is the first PMA submitled by a qualified small business, [ 1 The sole purpose of the application is to support
including any affiliates, parents, and pariner firms conditions of use for a pediatric population

| ] This biclogics application is submitted under secion 351 of the Public [] The application is submitted by a state or federal

Health Service Act for a product licensed for further manufacturing use only gg::;:::l?:ﬁ;nmy for a device that is not to be distributed

6. 1S THIS A SUPPLEMENT TO A PREMARKET APPLICATION FOR WHICH FEES WERE WAIVED DUE TO SOLE USEIN A
PEDIATRIC POPULATION THAT NOW PROPOSES CONDITION OF USE FOR ANY ADULT POPULATION? (If so, the applicatior is
subject to the fee that applies for an original premarket approval application (PMA).) o ’

[] YES X NO

7. USER FEE PAYMENT AMOUNT SUBMITTED FOR THIS PREMARKET APPLICATION {FOR FISCAL YEAR 2005)

$3,833.00 11-Now-2005

Form FDA 8601 (08/200%) St

|
a0
"JO%
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CDRH Submission Cover Sheet

Date of Submission:

December 16, 2005

FDA Document Number:

Section A Type of Submission
PMA PMA Supplement PDP 510¢k) Meeting

[ Original submission ] Reslar [ Presubmission B Original submission: [ Pre-1DE meeting
[ Madular submission 03 Special summary B Traditional [ Pre-PMA meeting
O Amgndment [ Panel Track [ Original PDP O special [ Pre-PDP meeting
[ Repon [ 30-day Supplement [ Notice of intent to O Abbreviated [ 180-day meeting
[0 Report Amendment O 30-day Notice start clinical rrials [1 Additional [ Other {specify):

O I}S-d-uy Supplement [ Intention to submit Information:

] Reul-time Review Notice of Completion [} Traditional

. [ Notice of Compietion [ special
O Amendment o ‘
PMA Supplement [J Amendment to PDP ] Abbreviated
) [ Report
IDE Humanitarian Device Class I1 Exemption Evaluation of Other Submission
Exemption Automatic Class TH
p N
[ Original submission [ Original submission Designation Describe submission:
B émerlldmenlt [] Original submission O Additional information
supplemen [0 Amendment | Original submission

[ Supplement [ additional information

O Report
Section B Applicant or Sponsor

Company/Institution name:

Establishroent registration nimber:

Zimmer GmbH 9613350

Division name (if applicable): Phone number (inctude area code):
N/A +41 52 262 6803

Street address: FAX number (include area code):
Sulzer Allec 8 +41 79 431 9485

City: State/Provinee: Country: ZIP/Postal Code:
Winterthr N/A Switzerland CH-8404

Contact Name:

Urs Volken

Contact Title:

Conmact ¢-mail address:

Vice President, QA & Regulatory Affairs, Europe urs.volkenge cintner.com

Section C Submission Correspondent (If Different from Above)

Company/I[nstitution name:
Zimmer, Inc.

Establishment registration number:

1822565

Division name (if applicable):

Phone number (include area code):

N/A 574-372-4523

Street address: FAX number {include area code):
P.O. Box 708 574-372-4605

City: State/Province: Country: ZIP/Postal Code:
Warsaw Indiana USA 46581-0708

Contact Name:

Laura D. Williams, RAC

Contact Title:

Manager, Corporate Regulatory Affairs

Contact e-mail address:

layra. willlamsicozinumer.com

b

0002



Page 13

Section Dt

Reason for Submission -- PMA, PDP, or HDE

1 New device

[ withdrawal

[ Additional or expanded indications
[ Licensing agreement

3 Process change:
[ ™Manufacturing
[0 Stenization
[0 Packaging
[ Other (specify below)

1 Reponse to FDA correspendence:
[ Request for applicant hold

[J Change in design, component or specification:

[J Software
O color Additive
[ Material
[ Specitications

[J Other {specify below}

O Labeling change:
[ Indications
[ instructions

O Performance Characteristics

O Shetflite
[ Trade name

[ Other (specify below)

[0 Request for removal of applicant hold

[0 Request for extension

[ Request w remove or add manufacturing site

0] Other reason (specify):

O Location change:
] Manufacturer
1 sterilizer
[ Packager
(] Distributor

O3 Report submission:
[0 Annual or periodic
[ Post-approval study
[0 Adverse reaction
O Device defect
O Amendment

[J Change in ownership
[ Change in correspondent

Section D2

Reason for Submission -- IDE

[0 New device

[ Addition of institution

[ Expansion / extension of study
O IRB certification

[ Request hearing

Request waiver

Termination of study
Withdrawal of application
Unanticipated adverse effoct
Notification of emergency use
Compassionate use request
Treatient [DE

Continuing availability request

bOOOooOOno

a

Other reason (specity):

[ Change in:
[0 Comespondent
O Design
O Informed consent
[J Manufacturer

[J Manufacturing process

O Protocol - feasibiliry
O Protocot - other
[ Sponsor

[ Report submission:
[ Current investigator
1 Annual progress

O Site waiver limit reached

[ Final

[] Response to FDA letter concerning:
Conditional approval
Deemed approved

Deficient final report
Deficient progress report
Deticient investigator report
Disapproval

Request extension of time to
respond to FDA

Request meeting

O OOoOOoooO

Section D3

Reason for Submission — 510(k)

B New device
[ Additional or expanded indications
[] Other reason {spesity).

[ Change in technology
[0 Change in design

L3 Change in materials
[ Change in manufacturing process

0003



Page 14

Section E Additional Information on 510(k) Submissions

Sumimary of . or staternent

Product codes of devices to which substantial equivalence is claimed: conceming,

safety and effectiveness data:
1 KWA 2 3 4 510¢k) summary attached
5 6 7 ¥ O s10(k) statement

Information on devices to which substantial equivalence is claimed:

510(k} Nurnber Trade or proprictary or model name Manufacturer
1 K042037 1 M'A Magnum System t Biomet
1 K021349 2 Metal Transcend Articular System 2 Wright Medical
3 K033634 3 Epsilon™ Metasul® Acetabular [nsert and Metasul 3 Centerpulse (Zimmer)
Modular Femoral Head
4 4 4
5 5 5
3 ﬁ 6
Section F Product Information — Applicable to All Applications
Common or usual name or classification name:
Trade or proprietary or model name Model number
I Metasul® LDH® Large Diameter Heads 1 01.00181 series
2> Durom® Acetabular Component 2 01.00214 series
3 3
4 4
5 5
3 8

FDA document numbers of all prior related submissions (regardless of outcome):

1 2 3 4 5 6
7 8 9 10 11 12
Data included in submission: X Laboratory testing O Animal tr:als [J Human trials
Section G Product Classification — Applicable to All Applications
Product code: C.F.R. Section Device class:
KWA 88%.3330 [J Class 1 T Class Tl
Classification panel: BJ Class 111 [T Unclassified
Orthopedics/87

Indications (from labeling):

*  Patient conditions of noninflammatory degenerative joint disease (NITH DY, e.g.. avascular necrosis, asteoarthritis, and inflammatory joint disease
(1JD), ¢.g., rheumatoid arthritis,

*  Those patients with failed previous surgery where pain, deformity, or dysfunction persists.

+  Revision of previously failed hip arthroplasty.

Total hip replacements may be considered for younger patients if any unequivocal indication outweighs the risks associated with the age of the patient

and modified demands regarding activity and hip joint loading are assured. This includes severely crippled patients with multiple joint invelvement, for

whom an immediate need ot hip mobility leads to an expectation of significant imprevement in the quality of their lives.

9
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Note: Submission of this information does not affect the need to
submit a 2891 or 2891a Device Establishment Registration form.

FDA Document Nuntber:

Section H Manufacturing/Packaging/Sterilization Sites Relating to a Submission
o FDA Establishment registration number: . . .
Bd Original 9613350 & Manufacturer [0 Contract Sterilizer
O Add [ Delete [ Contract manufacmeer [ Repackager/Relabeler
Company/Institution naine:
Zimmer GmbH
Division name (if applicable): PPhone nurmber (include arca code):
N/A +41 52 262 6803
Street address: FAX number (include area code):
Sulzer Allee 8 +41 79431 9485
City: State/Province: Country: ZIPPostal Code:
Winterthur N/A Switzerland CH-8404

Contact name:

Urs Volken

Contact Title:

Vice President, QA and Regulatory Affairs, Europe

Contact e-mail address:
urs.volkeni zZimmer.com

B Original FDA ;;)tzb:;lf;:)n;nt registration mumber: [ Manufacturer B Conwact Sterilizer
{1 Add [ Delete ] [ Contract manufacturer [ Repackager/relabeler
Company/Institution name:
Studer AG/Werk Hard
Division name (if applicable): Phone number (include arca codey.
N/A +41 62 188 9060
Street address: FAX number (include area code):
Hogenweidstrasse 2 +41 62 188 9070
Ciry: State/Province: Country: ZIP/Postal Code:
Daniken Switzertand 4658

Contact name:

Mr. Conrad Gunthard

Contact Title:

Contact e-mail address:

b1
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Traditional 510(k) Premarket Notification
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PO, Box 708
Warsaw, IN 46581-0708
574 267-6131

zimmer

December 16, 2005

Office of Device Evaluation

Document Mail Center (HFZ-401)

Center for Devices and Radiological Health
Food and Drug Administration

9200 Corporate Boulevard

Rockville, MD 20850

Dear Sir or Madam:

Subject: Traditional 510(k) Premarket Notification — Durom® Acetabular Component and
Metasul® LDH™ Large Diameter Heads

As required by Section 510(k) of the Federal Food, Drug and Cosmetic Act, as amended by the
Medical Device Amendments of 1976, the Safe Medical Devices Act of 1990, FDA
Modernization Act of 1997 (FDAMA) and in accordance with Title 21 of the Code of Federal
Regulations (CFR) Part 807, subpart E, the above noted premarket notification is hereby
submitted to the Food and Drug Administration (FDA). As required by 21 CFR 807.90(c), this
document is submitted in duplicate. A CD-ROM with identical content to the paper submission
is also included for your convenience.

These devices have not been previously submitted to FDA for identical or different indications,
are not currently being reviewed for different indications by the same or different branch within
ODE, and have not been previously cleared by FDA for different indications.

If you require any additional information or have any questions, please contact me by telephone
at (574) 372-4523, by e-mail at laura. williams@zimmer.com, or by fax at (574) 372-4605.

Sincerely.

Laura D. Williams, RAC
Manager, Corporate Regulatory Affairs

1dw
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Truthful and Accurate Statement
The Truthful and Accurate Statement has been included in Exhibit A.

Device Name

Durom® Acetabular Component
Metasul® LDH™ Large Diameter Heads

Section 514 Compliance
Section 514 of the Act does not apply to this type of device at this time

Summary of Safety and Effectiveness

A summary of information regarding safety and effectiveness for the proposed device
is presented in Exhibit B.

Device Description

Overview

The Metasul® LDH™ Large Diameter Head System is intended to replace a
trauma- or disease-damaged natural hip joint in total hip arthroplasty. It is
intended to relieve pain, restore joint function, and replicate the natural joint
anatomy while providing greater range of motion (ROM) than conventional total
hip arthroplasty systems. The Metasul LDH System consists of a Metasul large
diameter femoral head, a Durom® acetabular component and a neck adaptor
(Figure ).

The Metasul LDH System is designed to reduce the potential for postoperative
impingement and dislocation. The large femoral head coupled with the reduced-
hemisphere of the Durom cup naturally increases range of motion. By
maximizing ROM and increasing the distance that must be overcome prior to
dislocation, large diameter femoral head systems have been shown to increase the
stability and decrease impingement of the replaced hip joint. '

Like the predicates, the metal Durom acetabular component articulates with the
Metasul femoral head, resulting in a metal-on-metal articulation. Metal-on-metal
articulation, commonly utilized for total hip replacement since the early 1950s,
has been shown in the literature to offer several benefits over conventional metal-
on-polyethylene bearings, including reduced wear’. This results in a decreased
likelihood of prosthesis failure due to third-body wear, a type of abrasive wear
which occurs when wear particles (bone, polyethylene, metal, etc.) are present in
the articular surfaces. It has also been reported that metal-on metal articulation
with large diameter heads may produce decreased wear rates.®

Tb
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Figure |1 Metasul LOH and Durom Acetabular Cup System

Component Design

The components of the Merasul LD System have been designed for optimum
wear performance.

Material

Chemical composition and material processing have a significant impact on
the wear performance of metal-on-metal bearings. The articulating surfaces
of the LDH femoral heads and the Durom acetabular cup are wrought, high-
carbon alloys, which are recognized as having better wear resistance than
lower-carbon afloys.’

Sphericity & Surface Finish

Sphericity and surface roughness are also parameters which influence the
wear behavior of metal-on-metal bearings. A high degree of sphericity in
metal-on-metal articulation results in uniform clearance between the head and
cup, while low surface roughness minimizes frictional torque and improves
lubrication, resulting in lower wear.” The LDH femoral head is precision-
manufactured to tightly-controlled sphericity (<10pm) and surface finish (R, <
0.006um) specifications to minimize wear. An inspection specification (AAU
.45.020 B) listing the maximum allowable surface roughness for femoral
heads has been included in Ixhibit [.

[l
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¢ Diametral Clearance
The clearance between the head and the cup — also a key parameter in metal-
on-metal articulation — has been carefully chosen based on wear simulator
testing. It has been shown that decreasing diametral clearance results in
reduced contact stresses and wear; however, the clearance must be adequate to
allow lubrication and avoid clamping - a condition in which equatorial
loading of the head occurs as a result of deformation of the acctabular
component. The diametral clearance between the LDH femoral heads and the
Durom cup is size-dependent — the larger diameter bearing surfaces have
larger clearances — and ranges from 120 to 250 microns.

Metasul LDH Large Diameter Head and Head/Neck Adaptor

The Metasul LDH large diameter head is modular (two-piece) in design, and
consists of a large diameter femoral head and a head/neck adaptor. The head
is manufactured from CoCrMo alloy (Protasu/® 21 WF), and has an internal
18/20 taper which mates with the head/neck adaptor.

The head/neck adaptor is also manufactured from CoCrMo alloy (Protasul-
20), and is available in four sizes to allow neck length variation from -4 to
+8mm (see Figure 2). The inner taper of the head/neck adaptor 1s a standard
12/14 taper, and mates with any Zimmer femoral stem which incorporates a
12/14 taper (see Lxhibii ).

The Metasul LDH head is an extended hemisphere which, in combination with
the Durom acetabular component, allows a higher range of motion than
smaller femoral heads. The large diameter head is available in 12 sizes with
outer diameters (OD) ranging from 38 to 60mm. Head sizes 38mm to 48mm
have a solid construction, while sizes 50mm to 60mm are partially hotlowed
out to reduce implant weight.

t¢
Figure 2. Head/Neck Adaptors

Durom Acetabular Component

Like the natural acetabulum, the Durom acetabular component is a reduced
(165°) hemisphere, which promotes maximum range of motion and
preservation of natural acetabular bone stock. It is monoblock in design —
fabricated from a single piece of metal — and is available in 12 sizes, ranging
from 44 to 66mm OD. The wall thickness of the acetabular component is

0014
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4mm for all sizes. This thickness allows for minimal bone removal while

maintaining adequate implant strength.

The acetabular component is a high-carbon CoCrMo alloy (Protasul 21 WF)
monoblock cup with a Titanium Vacuum Plasma Sprayed (Porolock™ Ti

VPS) coating on the outer surface (Figure 3) for-bietogre—fregtion. The .

articular surface is highly-polished for minimum wear, with a maximum
surface roughness of .006 microns.

Figure 3: Durom acetabular component with Titanium VPS oating

The Durom acetabular component was designed to be implanted without
cement. Primary fixation of the acetabular component is achieved via a 2mm
press-fit, circumferential fins and high surface roughness The surface
roughness of the Ti VPS coating is 35 -50 microns, and the fins have a radial
OveI‘SlZG of 0.5mm. Long- -term secondary ﬁxatlon is achieved by bene-tn—— |

e 1

cup.
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Compatible Femoral Stems

The Metasul LDH femoral heads and neck adaptors are designed for use with any
Zimmer 12/14 taper femoral stem. A list of compatible femoral stems is included
in Lxhibit C.

Indications for Use

See Exhibit D for the Indications for Use.

Predicate Device(s)

The predicates for this device are:
¢ Biomet M’A Magnum System, K(42037

Predicate device information (clearance letters, promotional information) is
presented in Uxhibit L.

Substantial Equivalence Comparison

predicates. Information for competitive predicates has been taken from publicly
available matertals, including promotional material and 510(k) Summaries.

The information presented demonstrates that the device has the same intended use
and the same or similar technological characteristics as the predicates. Further,
performance lesting demonstrated that any minor technological differences do not
raise new questions of safety and/or efficacy (:xhibit K).

¢ Indications for Use
The Indications for Use are the same as the predicates.

e Sterility
The proposed device, as the predicates, will be sold presterile.

e Fixation Method (Acetabulum)
The Durom cup is intended for press-fit fixation, as are the predicates.

e Clearance

The diametral clearance for the proposed device is within the range of the
predicates. o

¢ Range of Motion
The Range of Motion for the proposed device is similar to the predicates. The
proposed device offers a slightly higher maximum ROM (168°) than the

50
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predicates (167°). This difference does not raise new questions of safety or
efficacy.

s Acetabular Design Features
The Durom acetabulum is equivalent to the predicates in design. The Durom
cup is a metal monoblock design, as are two of the predicates. The range of
sizes offered is the same as the Biomet predicate. The proposed Durom
device is porous coated, as are the predicates. The materials of construction
for the predicates and the proposed Durom device include CoCrMo alloy with
titanium coating.

¢ Femoral Head Design Features
The fundamental design principles of the modular LDH femoral head are the
same as the predicates. The Biomet predicate features a head and taper
adapter for neck length adjustment, as does the proposed device. The range of
diameters for the proposed device is within the range of those offered by thic
predicates. The proposed device connects to the femoral stem via a 12/14
taper, as do the predicates. The sphericity and surface finish are controlled to

the same specifications as the Centerpulse (now Zimmer) predicate.

Catalog Numbers

All catalog numbers for the proposed device are listed in Exhibil G,

Engineering Drawings/Dimensions

Representative engineering drawings for the proposed device are included in

Materials

The Metasu! LDH System components are manufactured from materials with
successful clinical histories of usage for orthopedic implant applications. Like the
predicates, the material used for the metal-on-metal articulation is a high-carbon
Cobalt-Chromium-Molybdenum (CoCrMo) Alloy. High-carbon alloys are
generally considered to have better wear resistance when compared to lower-
carbon alloys for metal-on-metal articulation.

Like the predicate Epsilon Metasu! device (K033634), the articular surface of the
Durom acetabular component is manufactured from Protasu{®-21WF, a high-
carbon CoCrMo alloy conforming to ISO 5832-12. The outer surface of the cup
is porous-coated with titanium plasma spray (Porolock Ti VPS, commercially
pure titanium} using an advanced vacuum plasma spray technology.

3]
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The large diameter femoral heads are also manufactured from Protasul-21 WF -
the same material used for the predicate Metasu/ femoral-heads cleared under
K033634.

The head/neck adaptors are manufactured from Protasul-20, also a CoCrMo alloy
conforming to ISO 5832-12. Protasul-20 is currently used for other commercially
available total hip arthroplasty components (K040947, Durasul® Bipolar Shell, -
cleared August 27, 2004).

The biocompatibility of CoCrMo alloys is well established through a long history

* of usage for orthopedic implant applications. Protasul-20 and Protasul 21WF are
both currently used in the manufacture of legally marketed Zimmer total hip
components. The Durom cup is manufactured from Protasul 21 WF — identical
the material used for the predicate Centerpulse (Zimmer) device — with the
addition of a commercially pure Tj-VPS coating. Biocompatibility testing (short-
term toxicity) for commercially pure titanium was conducted per AAMI/ANSI/
ISO 10993-1 and is on file at Zimmer.

Method of Manufacturing

Manufacturing flowcharts for the implantable components are included in Exhibit
L.

Packaging

A comprehensive description of the sterile packaging and packaging materials for
these devices is located in Exhibit J.

Labeling

Sample labeling for each of the components is presented in Exhibil J. Also
included is a dralt surgical wechnigue.

Sterilization

The subject devices are provided pre-sterile by gamma irradiation, as are the
predicate devices.

Sterilization Method

Gamma [rradiation (Cobalt 60) at a contract sterilizer

Absorbed Radiation Dose

Minimum to maximum dose range is 25 - 40 kGy

Sterility Assurance Level

SAL greater than or equal to 10

82
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Sterilization Validation Method

The minimum sterilization dose was verified (method 1, dose setting
validation) and the gamma radiation processing and dose mapping were
conducted using ANSI/AAMI/ISO [1137-1994, "Sterilization of health care
products — Requirements for validation and routine control - Radiation
Sterilization.”

Resterilization

Resterilization information is included in the package inserts provided with
the Durom cups and Aetasud 'emoral heads. These package inserts are
included in Exhibit J.

AAMI TIR 12 was used as the reference document for steam, ethylene oxide,
and STERRAD gas plasma resterilization studies. An SAL greater than or
equal to 10 was verified for each. T

e L e e e

Color Additives

This device does not have any color additives. No additional biocompatibility
testing is required.

Software

This is an orthopaedic implant and has no associated software.

Pyrogenicity

This device is not labeled as nonpyrogenic. Per USP XXVII, requirements for
specified endotoxin levels do not apply to orthopaedic implants.

Latex

There 1s no natural latex rubber in this product or its packaging.

83
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Performance Testing

The following performance testing was conducted and is submitted in support of this
product:

Testing of Metallic Plasma Sprayed Coating

o Mechanicat Properties ol Ti-VPS Coating on US Durom Cup
(ZPR_WI _0043_05), in accordance with FDA’s Guidance for Industry on the
Testing of Metallic Plasma Spraved Coatings on Orthopedic Implants to
Support Reconsideration of Postmarket Surveillance Requirements, dated
February 2, 2000.

The results, which demonstrate the coating is safe and effective, are as
follows:

o The static tensile strength is/(®)4) |

o The static shear strength is|(b)(4) |

o The estimated fatigue shear strength isl(0)@) |

o A cumulative mass loss of ‘(b)(“) ‘was observed

A complete test report is included in Exhibit K.

¢ Morphological Properties of Ti-VPS Coating on US Durom Cup
(ZRR_WI_0040_05) in accordance with FDA’s Guidance for Industry on the
Testing of Metallic Plasma Sprayved Coatings on Orthopedic Implants to
Support Reconsideration of Postmarket Surveillunce Requirements, dated
February 2, 2000.

The results, which demonstrate that the coating is safe and effective, are as

follows:
o Average surface roughness R, of the coating is‘(b)(ﬂ')

\(b)(4)‘ . | (b)(4)

The average coating thickness is £

The average coating porosity i%

The average pore size i§|(0)(4) ]

SEM pictures were taken and confirm the uniform and rough

appearance of the surface

o The chemical composition of the coating powders is corresponds to
[SO 5832-2 and ASTM F67 grade 4 commercially pure titanium (cp-
Ti).

o The chemical composition of the coating was verified by EDX
analysis to be pure Titanium

O o 0 Q0

A complete test report is included in Exhibit K.

b
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Compatibility of Metasul LDH Femoral Heads with Zimmer-Warsaw
12/14 Taper Stems

Metasul LDH large diameter femoral heads were mated with Zimmer-Warsaw
12/14 taper femoral hip stems to evaluate anatomic fatigue performance, post-
fatigue interface distraction strength, and fretting fatigue characteristics.

All samples completed 10M fatigue cycles with no fractures a peak
loading. The average distraction force of the head and head/neck adaptor from
the stem wasm No fretting debris was observed. This test demonstrates
that the Metasul LDH femoral heads and head/neck adaptors are compatible with
Zimmer-Warsaw 12/14 taper femoral stems.

A complete test report (IM148%.05) is included in Exhibit K.

Experimental Investigation of the Connection Strength of the Ball Head
Adapter

This testing was conducted to investigate the strength of the connection between
the femoral head and the head/neck adaptor. The pull-off and torque-off values
were compared to those for the head/stem connection of the legally marketed
predicate (K033634), and were found to be acceptable.

A complete test report (BM 1 160R) is included in Exhibit K.

In-Vitro Friction and Wear Characteristics of Large Diameter Mectal-on-
Metal Articulations

In-vitro testing was conducted to demonstrate that the technological
characteristics of the Metasu! L.DH system do not affect safety and effectiveness
as compared to the predicate devices.

The clearance effect on wear of 38 — 56 mm metal-on-metal articulations was
evaluated using two existing\(b)(4) | designs and a Durom
prototype. The Durom prototype cup had a CoCr wall thickness oigtjz mm. The
CoCr wall thickness of | (P)(4)

respectively, was thinner than the Durom prototype. Hence, a worst case scenario
regarding the potential cup deformation interfering with clearance was included in
this study, although the combination of Wagner and Artek cups with titanium
shells might have improved the overall rigidity of the construct to some extent. In
the wear study, diametral clearances from (b)4) F;vere tested on an
AMTI (Advanced Mechanical Technology Inc., Watertown, MA) hip simulator
for 5 million cycles for 38 mm, 50 mm, 54 mm and 56 mm components. The wear
results are shown in Figure 2 below. For all clearances and diameters evaluated, a

4
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was observed. There was good correlation between the clearance and
the amount of running-in wear. In addition, there was good correlation
between the clearance and the number of cycles required to reach the steady-state
wear, i.e., lower clearances required less cycles to reach steady-state wear. In
contrast, neither the diameter nor the cup thickness appeared to have an influence
on wear. These wear results suggested that clearance had the dominant effect on
wear, 1.e., a lower clearance resulted in lower wear.

running-in wear was observed. After the running-in wear, no measurable wear
—(b)(4)

Figure 3 shows the wear simulator results compared to the data from existing
Metasul retrievals (K033634). The comparison suggested that a diametral

clearance of less than|(P)(4) |was desirable.

(b)(4)

Cycles [million]

Figure 2: Linear wear results of the AMTI hip simulator testing

b
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Time (year)

Figure 3: Wear comparison between large diameter metal-on-metal in-vitro data
and Metasul retrievals (ZRR by Shen)

(ggr)lical Retrievals of ("

found that a lower clearance resulted in less linear wear in the first year in-vivo,
presumably still in running-in wear phase while under sub-optimal clinical
conditions (Figure 4). These results supported the findings from the AMTI hip
simulator testing.

8]
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Clearance [pm]

Figure 4: Linear wear rate of 5 retrieved (b)(4) components (9 — 12 months in-

vivo)

Desien Improvement

Following the|®)@) Thip wear simulation and|®®) results; a lower

clearance range was determined necessary, and the following design
modifications were made to the Durom prototype:

¢ The manufacturing technique has since improved the sphericity of the

femoral heads from®X®) |down to 10 pm. An improvement in the
sphericity will improve wear performance; therefore, the tested prototype
represents a worst case component.

¢ The CoCr wall thickness of the Durom cup was increased by 1 mm to

further reduce the cup deformation With these changes, the new clearance
ran Id be reduced to®@
ge could be reduced to

The coating on the outer surface of the Durom cup was modified to comply
with the requirements in the U.S. FDA Guidance document,

Additionally, two diameters, 58 mm and 60 mm, were included in the final
design of the Durom cup. Due to the diameter increase in these two sizes, an
additional F[: analysis was performed to estimate the amounts of clearance
increase required. An |(b)(4) increase in the cup deformation was
obtained. This data was incorporated in the diametral clearances in the final
Durom cup design (Table 3), where the same safety factor Was
applied in all diameters.

¥Y
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_Tabhle 2: Minimal allowable clearance for the current Durom design (b)4)
b)) clearance)
Diameter Diametral Clearance
(mm) (pm)
38 - 56 (b)(4)
58
60

Table 3: Diametral clearances in the final design of Durom cup - Metasul LDH
head pairing

2. Evaluation of Frictional Torque Characteristics

Frictional Torque Measurement by the Pendulum Apparatus

A pendulum apparatus was employed to verify the frictional torque characteristics
of the final version of Durom cup, paired with Metasul LDH head, with diameters
of 38 to 54 mm and clearances ranging from um (ZRR report by
Shen). The frictional torque results were compared to data collected from
METASUL Alpha 32 mm system (Figure 5). The comparison suggested that no
significantly higher frictional torque was associated with the pair, Durom cup —
LDH Metasul head.

89
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Figure 5: Frictional torque characteristics as a function of diameters (ZRR by
Shen)

Complete test reports (ZRR_WI 0012 93, ZRR W1 0079 03) are included in
Exhibit .

Class I1I Certification and Summary

In accordance with 21 CFR 807.94 and 807.87(j), a Class III Ccruification and
Sumumary 1s included in Exhibit L. In order to fulfill the requirements of this part,
Zimmer conducted a review of international complaints received for the Durom
Acetabular Cup and the Merasul LDH Large Diameter Heads, which have been sold
outside the U.S. since September 2003,

(b)
An estimated B units have been sold internationally.(4) | complaints have been
(b)(4)

Also submitted is information excerpted from the Metal-on-Metal Hip
Reclassification petition submitted to FDA by the Orthopedic Surgical
Manufacturer’s Association (OSMA) in September 2005. This information includes
a Summary of Published and Unpublished Clinical Results, and Medical Deyice
Reports and Adverse IEvents Irem the Literature.,

Y0
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PREMARKET NOTIFICATION
TRUTHFUL AND ACCURATE STATEMENT

[As Required by 21 CFR 807.87(k)]

I certify that, in my capacity as Specialist, Regulatory Affairs (title)
of Zimmer GmbH _(company name), [ believe to the best of my knowledge, that all data and
information submitted in the premarket notification are truthful and accurate and that no
material fact has been omitted.

T

[ e :

o -
LN
(Signature) T

i_)) v oo f'/e"' CURE NI T R
(Typed Name)
e o0 oL
{Date)

{Premarket Notification [S10(k)] Number)
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Submitter

Contact Person

Date

Trade Name

Common Name

Classification Name

Classification Reference

Predicate Devices

Device Description

Summary of Safety and Effectiveness

Zimmer GmbH
Sulzer Allee &
Winterthur, Switzerland CH-8404

Laura D. Williams, RAC

Manager, Corporate Regulatory Affairs
Telephone: (574) 372-4523

Fax: (574) 372-4605

December 16, 2005

Durom® Acetabular Component
Metasul® LDH™ Large Diameter Heads

Total hip prosthesis

Hip joint metal/metal semi-constrained, with an uncemented
acetabular component, prosthesis

21 CFR § 888.3330

e Biomet M’A Magnum System (K042037)
o  Wright Metal Transcend Articular System (K021349)

o Centerpulse/Zimmer Epsilon™ Metasul® Acetabular Insert
and Metast/ Modular Femoral Head (K033634)

The Metasul LDH large diameter head system consists of large
diameter femoral heads, Durom acetabular components and neck
adapters for neck length variation.

The Metasu! LDH femoral heads are made of CoCrMo alloy, and
are available in diameters ranging from 38 to 60mm. They are
modular in design, and are for use with four head/neck length
adaptors (-4 to +8mm), also manufactured from CoCrMo alloy.
The femoral heads and neck adapters are compatible with 12/14
taper femoral stems.

The Durom Acetabular component is a metal monoblock
CoCrMo alloy cup with a porous coating of titanium plasma
spray. Itis available is sizes from 44 to 66mm, and is intended
for press-fit fixation in the acetabulum.

47
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Intended Use

Comparison to Predicate
Device

Performance Data
(Nonclinical and/or
Clinical)

Page 24

e Patient conditions of noninflammatory degenerative joint
disease (NIDID), c.g., avascular necrosis, osteoarthritis, and
inflammatory joint disease (1JD), ¢.g., rheumatoid arthritis.

* Thosc patients with failed previous surgery where pain.
deformity, or dysfunction persists.

* Revision of previously failed hip arthroplasty.

Total hip replacements may be considered for younger patients if
any unequivocal indication outweighs the risks associated with
the age of the patient and modified demands regarding activity
and hip joint loading are assured. This includes severely crippled
patients with multiple joint involvement, for whom an immediate
need of hip mobility leads to an expectation of significant
improvement in the quality of their lives,

The proposed device has the same intended use, has similar
performance characteristics, is manufactured from similar
materials using similar processes, and is similar in design to the
predicate devices.

The results of non-clinical analysis demonstrate that the device is

safe and effective and substantially equivalent to the predicate
device(s).

93
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Compatible Zimmer Femoral Stems

Femoral Stem
EPOCH Porous Stem
VerSys Beaded FullCoat Low Head Center
VerSys Beaded FullCoat 10 and 20mm Calcar, Straight & Bowed
VerSys Cemented and CT Cemented
VerSys Heritage
VerSys Enhanced Taper Stem
VerSys Fiber Metal Taper
M/L Taper Stems
VerSys Revision Calcar Stem
Mayo 12/14 Stems
CPT 12/14 Stems
ZMR XL
ZMR Porous Revision System
Anatomic IT Hip Stem
Trabecular Metal Hip
APR I Non-Porous Hip Stem
APR Il Femoral Component
Modified APR II Femoral Compenent
APR Collared Revision Femoral Component

APR I & II Press Fit Femoral Components with Calcitite Coating

510(k) No.
K014070
K042776

K033034, K630079
K950312
K963109
K9%61378
K964769

K(32726, K042337
K913649
K03(733

K960658, KO30265
K031572
K994286
K041109
K051491]
K913208

K890430, K920955

K913634, K520955

K885192, K920955

K905781

C’ L{ 0030



Page 4

.@ zZmmmer

Traditional 510(k) Premarket Notification

Femoral Stem
APR Porous HA Hip System
APR Fully Textured Hip Stem
APR Oversized Hip Stem
APR Porous Stem with HA
Apollo Hip System
InterMocre Fracture Hip Stem
Premier Total Femoral Component
Premier Total Femoral Component with Calcitite Coating
DRG Femoral Component
Natural-Hip Porous Hip System
Natural-Hip Porous Stem with Short Neck
Natural-Hip Porous HA Hip Stem
Natural-Hip Calcar Replacement Stem
Natural CoCr DRG Hip Stems
Natural CoCr Hip Stem with Short Neck
Natural CoCr Revision Hip Stem
Precedent Revision Hip Stem with HA

Precedent Revision Hip Stem

510(k) No.
K954800
K961589
K961921
K973124
K933203

K954854, K963155
K873999, K894051
K910755
K920003
K913060, K920955
K963266
K970300
K945516, K961727
K960258, K961799
K964357
K970166
K971523

K972637

Modular Options for Severe Bone Loss and Trauma (MOST) System K960626, K964350, K973087

Natural-Hip CoCr Offset Stem
Natural-Hip Porous Ti Offset Stem

Wagner Revision Stem

K973681
K973675

K953689, K960588

95
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Femoral Stem
Alloclassic (Zweymuller) Stem
LD Stem
CLS Femoral Stem
Wagner Cone Prosthesis

MS-30 Femoral Stem

510(k) No.
K033664, K0O30372, K962101
K001320
K010839, K953690
K032380

K040803, K020713, KOO1078,
K993043
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Indications for Use

510(k) Number (if known):
Device Name:

Durom® Acetabular Component
Metasui® LDH® Large Diameter Heads

Indications for Use;

¢ Patient conditions of noninflammatory degenerative joint disease (NIDJD), e.g.,
avascular necrosis, osteoarthritis, and inflammatory joint disease (IID), e.g., rheumatoid
arthritis.

¢ Those patients with failed previous surgery where pain, deformity, or dysfunction persists.
* Revision of previously failed hip arthroplasty.

Total hip replacements may be considered for younger patients if any unequivocal indication
outweighs the risks associated with the age of the patient and modified demands regarding
activity and hip joint loading are assured. This includes severely crippled patients with
multiple joint involvement, for whom an immediate need of hip mobility leads to an
expectation of significant improvement in the quality of their lives,

Prescription Use _X AND/OR
Over-The-Counter Use
(Part 21 CFR 801 Subpart D) (21 CFR 807 Subpart C)

(Please do not write below this line  Continue on another page if needed)

Concurrence of CDRH, Office of Device Evaluation (ODE)

Page 1 of |
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0C1 1 - 2004

510(k) Summary of Safety and Effectiveness

Applicant/Sponsor: Biomet Manufacturing Corp.
Contact Person: Kacy Arnoid
Reguiatory Specialist
Proprietary Name: Ma™ Magnum™ System
Common Name: Metallic Acetabular Articulation
Classification Name: Hip joint melal/metal semi-constrained, with uncemented acetabular

component prosthesis (886.3330)

Legally Marketed Devices To Which Substantial Equivalence |s Claimed:
The M*a™ Magnum ™ Syslen is substantially equivalent to:
v KO11110 M2a™ Acetabular System 38mm (Biomet)
»  K984028 Bio-Moore Endo Heads (Biomet)
« K002106 New Biwo-Moore Endo Head, Taper Adapler gBiomet)
«  K031963 Conserve® Plus Spiked Shell and Conserve™ Total 56mm Femoral Head (Wright
Medical)
» K021249 Metal Transcend® Articulation System (Wright Medical)

Device Descri?tion:
The M"a™ Magnum ™ System caonsists of a CoCrMo maonolithic acetabular cup, which articulates
with a CoCrMo modular head The smaller femoral heads, sizes 38mm and 40mm, are a one-piece
design with neck length variations ranging from —6mm to +12mm. The larger femoral heads, sizes
42mm 1o 60mm, are a2 moedular design with neck length variations ranging from -8mm to +9mm,
achieved through the use of a litanium adapter assembled with the modular head component at the
time of surgery. The femoral heads may be used in conjunction with any of Biomet's commercially
avaitable Type ! taper femoral component

Summary of Technologies: The MPa™ Magnum™ Hip System lechnological characteristics (material and
design) are similar to predicate devices.

Non-Clinical Testing: Mechanical lesting was performed to establish substantial equivalence to the
predicale devices

Clinical Testing: Chnical lesting was not used to establish substantial equivalence to predicate devices

All trademarks are property of Biomet. inc.

440 4y

0034

Page 44



f"%% ‘ -
5’ DEPARTMENT OF HEALTH & HUMAN SERVICES Public Heaith Service
[ )

‘%"" Food and Drug Administration
_ 9200 Corpaorate Boutevard
OC] ] 2004 Rockville MD 20850

Ms. Kacy Arnold, RN, MBA
RBiomet Manufacturing Corp.
P.O. Box 587

Warsaw, IN 46581-0587

Re: K042037
Trade Name: M%a" Magnum™ System
Regulation Number: 21 CFR 888.3330
Regulation Name: Hip joint metal/metal semi-constrained, with uncemented acetabular

component prosthesis
Regulatory Class: HI
Product Code: KWA
Dated: July 28, 2004
Received: July 29, 2004

Dear Ms. Amold:

We have reviewed your Section 510(k) premarket notification of intent to market the device
referenced above and have determined the device is substantially equivalent (for the indications
for use stated in the enclosure) to legally marketed predicate devices marketed in interstate
commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or o
devices that have been reclassified in accordance with the provisions of the Federal Food, Drug,
and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA).
You may, therefore, market the device, subject to the general controls provisions of the Act.
The general controls provisions of the Act include requirements for annual registration, hsting of
devices, good manufacturing practice, labeling, and prohibitions against misbranding and
aduiteration.

If your device is classified (see above) into either class [I (Special Controls) or class IIT (PMA), it
may be subject to such additional controis. Existing major regulations affecting your device can
be found in the Code of Federal Regulations, Title 21, Parts 800 to 898. In addition, FDA may
publish further announcements concerning your device in the Federal Register.

Please be advised that FDA's issuance of a substantial equivalence determination does not mean
that FDA has made a determination that your device complies with other requirements of the Act
or any Federal statutes and regulations administered by other Federal agencies. You must
comply with all the Act’s requirements, including, but not imited to: registration and listing (21
CFR Part 807); labeling {21 CFR Part 801); good manufacturing practice requirsments as s¢t
forth in the quality systems (QQS) regulation (21 CFR Part 820); and if applicable, the electronic
product radiation control provisions {Sections 531-542 of the Act); 21 CFR 1000-1050.

19
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Page 2 — Ms. Kacy Amold

This letter will allow you to begin marketing your device as described in your Section 510(k)
premarket notification. The FDA finding of substantial equivalence of your device to a legally
marketed predicate device results in a classification for your device and thus, permits your device
to proceed to the market.

If you desire specific advice for your device on our labeling regulation (21 CFR Part 801), please
contact the Office of Compliance at (301) 594-4659. Also, please note the regulation entitled,
"Misbranding by reference to premarket notification” (21CFR Part 807.97). You may obtain
other general information on your responsibilities under the Act from the Division of Small
Manufacturers, International and Consumer Assistance at its toll-free number (800) 638-2041 or
(301) 443-6597 or at its Internet address http://www.fda.gov/cdrh/dsma/dsmamain.html

Sincerely yours,

A AW

Celia M. Witten, Ph.D., M.D.

Director

Division of General, Restorative
and Neurological Devices

Office of Device Evaluation

Center for Devices and
Radiological Health

Enclosure
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Indications for Use

510(k) Number (if known): _ K042037

Device Name: M*a™ Magnum™ Hip System
Indications For Use:

The M%a™ Magnum™ System is indicated for use in patients requiring total hip replacement due
to the following:

» Non-inflammatory degenerative joint disease including avascular necrosis, diastrophic
variant, fracture of the pelvis, fused hip, Legg Perthes, osteoarthritis, slipped capital
epiphysis, subcapital fractures and traumatic arthritis.

+ Rheumatoid arthritis

» Correction of functional deformity

+ Treatment of non-union, femoral neck fracture, and trochanterlc fractures of the
proximal femur with head involvement, unmanageable by other techniques

+ Revision of previcusly failed total hip arthroplasty

Prescription Use __ X AND/OR Over-The-Counter Use
(Part 21 CFR 801 Subpart D) (21 CFR 807 Subpart C)

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANCTHER PAGE IF NEEDED)

/Cj?curre f CDRH, Office of Device Evaluation (ODE)

(Division Sign-Of) Page 1 of 1
Division of Genersl, Restorative,

and Neurological Devices

KO4203F
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Accurate preoperative planning and templating are essential for obtaining a successful outcome. Estimate the
acetabular size utilizing the M‘a-Magnum™ templates along with the approgpriate femoral templates in the

A/P view (Figure 1).

The surgical approach, head resection, and acetabular exposure are left to the surgeon’s discretion. M‘a-Magnum”

instrumentation is compatible with all routine hip exposures {Figure 2).

This brochure is presented to demonstrate the surgical technique of John M. Cuckler, M.D., of Birmingham, Alabarma, Biomet, as the manufacturer of this device,
does not practice medicine and does not recommend this or any other surgical technigue for use on a specific patient. The surgeon who performs any procedure

Preoperative Planning

is responsible for determining and utilizing the appropriate techniques for such procedure for each individual patient.

Incision and Surgical Exposure

ya

]
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Figure 1 Figure 2
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The M2a-Magnum” cup’s hemispherical design is intended to achieve stable fixation with a 2mm under ream

(i.e.ream to 54mm, implant a 56mm cup}) {Figure 3).

M?a-Magnum™ acetabular trials should be used throughout the reaming process to help determine the accuracy

of the reaming process, and the size and position of the final prosthesis (Figure 4).

Acetabular Reaming

)
Cup Trialing *—

Figure 3

Figure 4

/0‘$40
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A standard cup inserter handle is threaded into the locking inserter plate. If using the optional locking sleeve, slide
the locking sleeve onto the inserter handle and place the anti-rotation barb into the hole on top of the inserter
plate prior to securing the inserter to the plate (Figure 5). Once the piate is secured to the handie, verify the plate
is in the "open” position by rotating the handle counter-clockwise 45 degrees. Attach the plate by placing the three
prongs into three of the four recessed slots around the outer rim of the cup and close the piate by rotating the
handle clockwise 45 degrees (Figure 6). A click may be felt or heard when the plate is fully locked. The optional

locking sleeve may now be pushed downward locking the plate in the closed position.

Note: The prongs are meant to be oriented in the anterior, superior, and posterior positions of the cup. The
inferior region of the cup is sunk deeply into hard bone with proper cup abduction, thus the prong is

purposely missing in this area as to avoid hang-ups when removing the faceplate,

— Acetabular Cup Orientation

(
“— and Insertion

Figure 5 Figura 6
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In order to establish correct positioning, the Diai-A-Version guide can be used with the inserter handle. Placing the
cup at 40-45 degrees of abduction and 15-20 degrees of anteversion will provide optimal range of motion (Figure 7).

Once appropriate shell positioning is achieved, the version guide can be easily removed.

In some patients with hard bone, a two-stage insertion and impaction process is recommended for the Ma-Magnum”™
cup.First, use the locking inserter plate to abtain proper orientation and start the cup impaction. Once satisfied with
the cup position, stop impaction prior to seating the upper edge of the cup into the rim of the acetabulum, Remove
the locking inserter plate by rotating the inserter handle counterclockwise 45 degrees and lifting the plate off the
face of the cup (Figures 8 & 9). Removing the locking inserter plate at this stage will avoid crimping the fingers in

the hard bone on the acetabular rim.

Page 52

Figure 7 Figure 8
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Second, use the appropriately sized ball impactor for final seating of the component (Figure 10}.

Should it be determined that changes need to be made to either the anteversion or inclination angles once the
cup has been impacted, an impactor or punch should not be used on the rim of the cup to avoid damage to
the bearing surface. Rather, utilize one of the optional face plates (Part Nos. 31-157844-66) to protect the inner

diameter of the cup and tap on the edge of the plate to gradually change cup position.

Figure 9 Figure 10
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The M‘a-Magnum” head trials are available in 12 sizes from 38mm-60mm. The head size selected is determined by
the M’a-Magnum” cup implanted. The inner diameter of the M*a-Magnum” cup is always 6mm smaller than the

outer diameter of the cup (i.e.a 44mm cup uses a 38mm head and a 66mm cup uses a 60mm head).

The Ma-Magnum” trial necks are available in six sizes (-6, -3, Std,, +3, 46, +9mm} (Figure 11). These head and neck
trials can be used in conjunction with both the acetabular trials and the final metal cup implants to determine joint
stability and proper cup placement. With the acetabular cup in place, and upon completion of femoral reconstruction,

a trial reduction should be perfomed to confirm restoration of leg length and stability of the hip in all planes.

Modular Head Selection, Q
Assembly and Impaction }

Figure 11
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Based on the chosen trial head component and the estimated trial neck length, the corresponding M’a-Magnum™

modular head and taper insert implants must now be selected and joined together by hand (Figure 12).

The precision tolerances of these femoral heads are designed for optimum wear.” The taper surfaces must be clean
and dry before impacting the M‘a-Magnum” taper insert inside the M‘a-Magnum” head and before seating the
assembled head onto the taper of the femaral stem. impact the assembled M‘a-Magnum " head and taper insert

onto the femoral stem with three brisk taps of a mallet using the M*a-Magnum™ plastic head impactor (Figure 13).**

* Note: Only modular heads labeled for M’a” Metal-on-Metal articulations can be used.
**Surfaces other than plastic may scratch the modular head disrupting fluid lubrication and wear. If the modular head becomes scratched or damaged in any way,
it must be replaced.

Figure 12 Fiqure 13
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The modular head and cup may now be reduced (Figure 14). Special care should be taken when reducing the
head into the cup, 5o as not to scratch the head on the edge of the cup. At this time, joint stability and range of

motion may be confirmed, and customary repair of the hip capsule and wound may commence,

In the event the M*a-Magnum" head and taper insert need to be removed from the femoral stem, the offset punch
will need to be used. Align the tip of the offset punch inside one of the recessed flats on the taper insert and drive

the head off the stem with a mallet {Figure 15).

An instrument is available to separate the taper insert from the sleeve of the M?a-Magnum™ head (Part No.31-139250).
However, it is recommended that new taper inserts and heads be used anytime parts are replaced as unseen

damage to the taper junction or head tolerances can negatively affect the implant’s performance.

Final Reduction ~
Head Removal '

Figure 14 Frgure 15
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Biomet Orthopedics, Inc,
56 East Bell Drive

FO.Box 587

Warsaw, Indiana 46581 US4

01-50-0960
Date: 10/04

Biomet”

KTTENTION OPERATING SURGEON

Description

The Biomet metal on metal Hip Joint Replacement Prosthesis is iatended for use in primary and revision hip joint replacement proce
dures. The meal liners are intended for use with specific meral 91 metal femoral articulating haas_The spacialized femoral heads
and metal on metal liners are to be used with Biomet primary and revision femoral components. Speciatized companents such as
taper adapters are available

Materials

Femaral Heats {olmda Alloy
One Piece Cup ColMo Alloy
Parous Coating Titanium Alloy
Taper Adapter Titanium Aflay
Indications

Haninflammatory degenerative joint disease including avascular necrasis, diastraphic vaciant, frarture of the pelvis, fused hip,
feq perthes, slipped capital epiphysis, subcapital fratures, and traumatic arthritis

Rheumataid arthritis

3} Comection of functional deformity

Treatment of non-unian, femoral neck fracture. and trochanteric fractures of the proximal femur with head involverent,
unmanageabie using ather techniques

Revision of previously failed total hip arthroplasty

Fad

5

Patient selection factoss to be considered include: 1) need ta cbtain pain relief and improve function, 2 ability and willingness of the
patient o follow instructions, including control of weight and activity levei, 3} a good nutritional state of the patient, and 4) the
patient must have reached full skeletal maturity.

Parous cwated devices are marketed for on-cemented use in the Linited States for skeletally mature patients underqgoing primary
hip replacement surgery 45 a result of nan inflammatory degenerative joint disease.

Contraindications

Absolute contraindications include: infection, sepsis, and asteomyelitis.

Reiative rontraindications include: 1) unccoperative pafient or patient with nedrologic disorders who are incapable of
foltowing directions, 2) osteoparosis, 3} metaboli disarders which may impair bane formation, 4] osteomalacia, 5} distant foci of
infections which may spread to the implant site, 6) rapid joint destruction, marked bone loss or bone resorption apparent on
roentgenogram. 7] vascular insufficiency, museular atrophy, or neuromuscular disease.

Warnings

Impraper selection, placement, positioning, alignment and fixation of the implant components may result in unusugl stress candi-
tivns which may lead to subsequent reduction in the service life of the prosthetic components. Malalignment of the components ar
inaccurate implantation may lead to excessive wear and/or failure of the Implant ar pracedure. Inadequate preclosure cleaning
Iremavat of surgical debis) may lead 16 excessive wear, Use ciean gloves when handling implants. Laboratory testing indicates that
implants subjected to body fluids, surgical debris, ar fatty tissue have lower adhesion strength fo cement than implants handled with
tlean gloves. Impropar preoperative or intraoperative imptant handling er damage {scratches, dents, etc.) may lead to crevice corra-
sion, fretting, fatigue fracture, and/or excessive wear. Do act modify implants,

The surgeen is te be thoroughly familiar with the impiants and instruments, prior 1o parforming surgery.

1. Use Biomet femoral and modular head companent with appropriate matching “Type | Taper™“Type || Taper”or “12/14 Taper”

2. Nse Biomet metal on metal acetabular finers with specified Biomet metal on metal femoral heads.

3. Firmly seat modular head components to prevent dissociation Thoroughly clean and dry taper pror (o attachment of

the modufar head companent to avoid crevice corrosion and improper seating.

Tight fixation of all non-cemented components ar the tme of surgery is critical 1o the success of the procedure. Fach

component must propery press fit into the host bone which necessitates precise operative technigue and the use nf

specified instruments. Bane stock of adequate quality must be present and appraised at the time of Surgery.

5. Perforation entirely through the pelvic bane wirh rim screws is 1o be completely avoided. Caution & ta be used when
detennining and selecting the length of screws o be used, as perforation through the pelvic bone with scorews that are
100 fong may cause damaqe to body structures (blood vessels, etc.) tocated on the interior side of the pehyis.

6. [omplere preclosure cleaning and removal of surgical debris at the implant site is critical to minimize wear of the
implant articular surfaces.

.

Biomet joint repiacement prostheses provide the surgeon with a means of reducing pain and restaring function for many patients.
While these devices are generally successful In attaining these goals they cannot be expected to withstand the activity leveis ang
loads of normal healthy bane and joint tissue.

Accepred practices in postaperative care are important. Failure of the patient to follow pastoperative care instructions invahing reha-
bilitation can compromise the success of the procedure. The patient is to be advised of the limitation of the reconstruction and the
nead for protection of the implants from full lsad bearing until adequate fixation and healing have negurred. Excessive activity, trau
ma and weight have been implicated with premature faiiure of the implant by lasening, fracture, and/or wear. Loosening of the
implants may result in increased production of wear particles, as well 2s accelerate damage to bone making successful revision sur-
gery more difficult. The patient s to be made aware and wamed of general surgical risks, possible adverse effects as listed, and to fol-
lovw the instructions of the treating physician including follaw-up visits.

Precautions

Spedialized instruments are designed for Biomet joiat replacement systems to aid in the accurate implantation of the
prosthetic comy The ise of i nts o implant componends from other systems may sesult in inacgurate fit, sizing, excessive
wearand device lailure. Intrapemative fracture or breaking of instruments has been reported Surgical instruments are subject to wear
with normal usage. instruments, which have experienced extensive use o excessive orce, are susceptible to fracture. Surgical instru-
ments should only be used for their intended purpose. Biomet recommends that all instruments be reqularty inspected for wear and
disfigurement

Lo not reuse implants. While an implant may appear undamaged, previous stress may have created imperfections that would reduce
the service life of the implant. Do nor trear patients with implants that have been, even mamentarily, placed ir a different patient.

Possible Adverse Effects

1. Material sensitivity reactions. Impiantation of foreign material in tissues may result in histalogical reactions involving
various sizes of macroghages and fibroblasts. The cinical significance of this effect is uncertain, as similar changes may
Qccur as a precursor 1 or during the healing process. Particulate wear debris and discoloratian fram metabic and poly
ethylene components of joint implants may be present in acjacent tissue or fiuid. It has been reported that wear debris
My initiate a cellular response resulting in osteolysis or osteolysis may be a result of Inosening of the implant.

1. Early or late postoperative, infection, and allergic reaction.

3. Intraoperative bone perforation or fracture may occur, particularly in the presence of poor bore stock caused by aste
porosis, bane defects from previous surgery. bone resorptian, or while inserting the device

4 Looseniag or migration of the implants may occur due to toss of fixation, trauma malafignment, bone Tesorption,

excessive activity

Periarticular aldficatian or ossification, with ar without impediment of joint mobility

Inadequate range of motien due to improper selection or positioning of components

Undesirable shartening of limh.

Dislacation and subluxation due to inadequate fixation and improper positioning  Muscle and fibrous tissue laxity may

ko contribute to these conditions

5. Fatique fracture of component may picur as a result of doss of fixation strenuaus activity, malalignment, trauma,

A00-unian, or excessive weight

. Fretting and crevice corrosion may occur at interfaces hetween components.

11. Wear and/or deformation of articulating surfaces

12. Trohanteric avulsion ar non-union as a resiilt of excess muscular tension, early weight bearing, or inadequate reattachment.

Prablems of the knes or ankle of the affected fimb or contralateral limb aggravated by leg fength discrepancy, too much

femaral medialization or muscle deficiencias,

o

=

]

14. Intraoperative ar postaperative bone fracture and/or postoperative pain.

15 Elevated metal ion levels have been reported with metal on metal articulating surfaces. Although mechanical testing
demanstrates that metal on metal articulating surfaces. produce & relatively low amount of particles, the total amount
of pariiculate produced in vivo througheut the service life of the implants remains undetermineg, The long-term
biologicai effects of the particulate and metat ions are unknown

Sterility

Prosthetic companents are sterilized by exposure to a minioum dose of 25 kGy of gamma radiation. Do not resterilize. Do not use
aher expiration date.

Caution Federal Law {USA; restricts this device 1o sale, distribution and use by, or on. the erder of a physician.

Comments regarding this device an be directed 1o Attn: Reguletory Dent, Biomet, PO, Box 587, Warsaw, IN 46581 USA, Fax, 574-
1721683,

Authorized Representative: Biomet 14K, Ltd.

Waterton ingustrial Estates,
Bridgend, South Wales
CF313XA, UK,

CE0D36

The informatian contained in this package insert was curreat on the date this brachure was printed. However, the package insert may have been revised after that date. To obtain a current package insert, please contact Biomet at the contact infermation

provided herein.
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o Selex”/M'a-Magnum” Solid CoCr M’a-Magnum™
23
Mia-38" Solid Colr Modular Heads 40mm Modular Heads Modular Heads
Implant | Head Trial | Description Impfant | Head Trial | Description Implant | Head Trial | Description
11-173660 | 31-173738 —6 Neck 5061140 | 31-173740 —6 Neck 157442 31-1737142 42mm
11173661 | 31-173738 —3 Neck 5031140 | 31-173740 ~3 Neck 157444 31-173744 44mm
11-173662 | 31173738 Std.Neck S001140 | 31173740 Std. Neck 157446 31-173746 46mm
11-173663 | 31-173738 +3 Neck $331140 | 31-173740 +3 Neck 157448 31-173748 48mm
11-173664 | 31-173738 +6 Neck $661140 | 31-173740 +6 Neck 157450 31173750 50mm
11-173665 | 31-173738 +9 Neck $991140 | 31173740 +9 Neck 157452 31173752 52mm
11-173666 | 31-173738 +12 Neck S121140 | 31-173740 +12 Neck 157454 31173754 34mm
157456 31-173756 56mm
Ma-Magnum” 42-50mm M‘a-Magnum" 52-60mm 157458 | 31-173758 [ 58mm
Taper Inserts Taper Inserts 157460 | 31-173760 60mm
Implant | Description Implant | Description
130252 | 6 Neck 139264 | —6MNeck g’a'M*F’s"(“"‘"
139254 | -3Neck 139266 | -3 Meck ress-Hit Cups
139256 |  Std.Neck 139268 | Std.Neck implant | CupTrial | Description
139258 +3 Neck 139270 +3 Neck US157844 | 31167844 | 44 0.0.x38|D.
139260 +6 Neck 139272 +6 Neck US157846 | 31-167846 | 46 0.0.x401D.
139262 +9 Neck 139274 +9 Neck US157848 | 31-167848 | 480.0.x42 1D,
US157850 | 31-167850 | 50 0.D.x441.D.
M’a-Magnum" Threaded US157852 | 31-167852 | 52 0.D.x 46 |.D.
Neck Trials US157854 | 31-167854 | 540.0.x481.D.
PartNo. | Description US157856 | 31-167856 | 56 0.0.x 501D,
US157858 | 31-167858 | 580.0.x52 .0,
;1:3;23? - ::E: US157860 | 31-167860 | 60.0.0.x 54 1D,
31-482592 Std. Neck US157862 | 31-167862 | 62 0.D.xS61.D.
31482593 +3.Neck US157864 | 31-167864 | 64 0.D.x 58 .0,
31487594 +6 Neck US157866 | 31-167866 | 66 0.D.x 60 L.D.
31-482595 +9 Neck

// Z 0048



Ordering Information

INSTRUMENTATION
Acetabular Cup Lacking Inserters M'a-Magnum”™ inserter For product information, including indications,
. N contralndlcatlons, warnings, precautlons, and
31157944 440.0.x3810. Plate Locking Device Po;e';tial aqverseb effects, see the package insert
31-157946  460.0.x4010. 31157157 e Bomets webste
31-157948 A8 0.D.x421.D. This material is intended for the sole use and
. m benefit of the Biomet sales force and physicians.
31-157350 500.D.x441D. Ma Magmfm Inserter It is not to be redistributed, duplicated or
31-157952 520.0.x46 1.0. Plate Bushmg Adaptor disclosed without the express written consent
31-157954  5400.x481D. 31-157257 of Biomet.
31157956 360.0.x50LD. Ma-Magnum; Ringloc and Exact”are trade-
31-157958 58 0.0.x 52 L.D. Exact” Offset Punch marks of Biomet Manufacturing Corp.
31-157960 600.0.x 54 1.0
31-157962  6200.x561.D. X31-400058
31-157964 64 0.0.x58|D.
31-157966 66 0.0.x601D. Ringloc” Inserter
31-434540
Ball Impactors
31131038 38mm Head Impactor
31-131040  40mm 31-476948
31131042 42mm
31131044 44mm Ma-Magnum" Taper Insert
31-131046  46mm Removal Tool
31-131048 48mm 31139250
31-131050  50mm -
31-131052 52mm . .
31-131054 S4mm M‘a-Magnum” Templates
31-131056 56mm 157500
31-131058 58mm
31-131060 &0mm

Page 54
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M2a-Magnum™ Large Metal ||nesrvou
Hvsr Articulation fserarsiae =]

Advanced science for real living.

. B Customized
On-Demand
T e Metal-on-metal articulations date thel;:ture
Medical )
professionals Products Hips back to the 1950s and offer a Ort-I:opedlc Surgeons
significant wear reduction
Primary Acetabular compared with metal or ceramic-
Components

on-polyethylene while offering

Bio-Clad™ Polyethylene potentially higher stability and

Acetabular Component range of motion. The M2a-

Quick, Easy,
Affordabie.

Click to learn more

Full Hemisphere Solid Acetabular Magnum™ is an ultra-high
Component performance metal-on-metal
articulation offering superior joint

M2a - Ringloc™ Liner .
9 mechanic restoration and full

MZa - Taper™ Acetabular Hip compatibility with Biomet's
System clinically proven hip stems. Unlike

ceramic-on-ceramic or traditional

M2a-38™ Metal-on-Metal

Acetabular Hip System metal-on-polyethylene bearings, the M2a-Magnum™ Hip System offers

the stability and ROM of a big ball (>38mm) in acetabulums as small as !

M2a-Magnum™ Large Metal 44mm.
Articulation
Mallory/Head® Radial Acetabular # 162 Degrees Range of Motion (ROM}
Shell * 2.2 Centimeter Average "Hop Height" {Dislocation Resistance)
- +9mm
Max-Ram™ Acetabular Liners e 6 Neck Length Offsets (-6 through +9mm)
® Porous Plasma Spray (PPS(r)) Surface Coating
QSAC™ Quadrant Sparing ¢ Full Hemisphere Geometry w/8 Fins
Acetabular Component e Shell Sizes 44mm-66mm (2mm Increments)

Ranawat/Burstein® Polyethylene
Acetabular Component

Additional Information
Ringloc® Acetabular Components CCtional tntormation .

Hip System

T
rM?_a - Magnum™ Large Metal PDF File Brochure/Surgical |

Ringloc® Acetabular Liners Articulation Surgical Technique 621 KB Technigue %
;

‘ 01-50-0960 — Biomet® M2a™ Precautionary ;

i

i

o

RingLoc® Bi-Polar Articulating ‘
Statement

Rx 90® Low Profile Acetabular
Camponent

Rx 90® Polyethylene Acetabular
Component

Tri-Spike™ Acetabular
Component

Universal® Acetabular
Component

, [Lr 0050
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W WRIGHT

MED!CAL TECH\OLO(‘Y INL

77 AIRLINE ROAD
LINGTON, TN 33002
9 -8 9

510(K) SUMMARY
OF SAFETY AND EFFECTIVENESS

In accordance with the Food and Drug Administration Rule to implement provisions of the Safe
Medical Devices Act of 1990 and in conformance with 21 CRF 807, this information serves as a
Summary of Safety and Effectiveness for the use of the Metal TRANSCEND® Articulation
System.

Submitted By: Wright Medical Technology, Inc.
Date: April 26, 2002
Contact Person: Ehab M. Esmail
Manager Regulatory Affairs
Proprietary Name: Metal TRANSCEND®
Articulation System (LARGER SIZES)
Common Name: TOTAL HIP SYSTEM
Classification Name and Reference: 21 CFR 888.3320 Hip joint metal/ metal semi-

constrained, with a cemented acetabular component
prosthesis — Class 1

21 CFR 888.3330 Hip joint metal/ metal semi-
constrained, with an uncemented acetabular
component prosthesis — Class Il

Device Product Code and Panel Code: Orthopedics/87/KWA

DEVICE INFORMATION
A. INTENDED USES/INDICATIONS

The Metal TRANSCEND® Articulation System is indicated for use in total hip
arthroplasty for reduction or relief of pain and/or improved hip function in skeletally
mature patients with the following conditions:

1. non-inflammatory degenerative joint disease such as osteoarthritis, avascular
necrosis, ankylosis, protrusio acetabuli, and painful hip dysplasia;

2. inflammatory degenerative joint disease such as rheumatoid arthritis;

w )

SI0(K) SUMMARY WRIGHT -
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TRANSCEND™ Anticulation System
510(K) SUMMARY

Page2of 4
—

3. correction of functional deformity; and,

4, revision procedures where other treatments or devices have failed

The Metal TRANSCEND® Articulation System components are for single use only.
B. DEVICE DESCRIPTION

The previously submitted and cleared Metal TRANSCEND® Articulation System
(Exhibit 1: 510(k) K004043} is composed of two pieces, a metal shell and a metal
liner that mates to the shell by the use of a taper locking mechanism. This two piece
design limits the size of the femoral heads. The use of a monoblock superfinished
shell allows larger head sizes to be used. The new Metal TRANSCEND® Articulation
System (larger sizes) should increase the range of motion and decrease the risk of
dislocation as compared to the current TRANSCEND® (510(k) K004043) Metal on
Metal bearing couple.

The Metal TRANSCEND® Articulation System (larger sizes) consists of the
following components that arc substantially equivalent to the previously cleared
components submitted under the Metal TRANSCEND® Articulation System (510(k):
K004043): metal monoblock acetabular shells, and metal femoral heads.

Design features of the Metal TRANSCEND® Articulation Monoblock Shell (larger
sizes) are summarized below:

e Manufactured from cast cobalt-chromium-molybdenum conforming to ASTM
F75

s Porous coated with CoCrMo (ASTM F75) Sintered beads

e Available sizes: ranging from 46mm to 64mm (outer diameter) in 2mm
increments {The inner diameter of each shell is 10mum smaller than the outer
diameter}

e The articulating surface of the implants will be superfinished (1 microinch Ra
maximum) to insure form tolerance and a fine surface finish

* A one-piece acetabular shell allows the surgeon to reconstruct the acetabulum
while removing very little bone to accommodate a larger Femoral Head.

Design features of the Metal TRANSCEND® Femoral Head (larger sizes) are

summarized below: :

¢ Manufactured from cast cobalt-chromium-molybdenum conforming to ASTM
F75

¢ Available sizes: 38mm, 40mm, 42mm, 44mm, 46mm, 48mm, 50mm, 52mm,
S4mm

s Available neck lengths: -3.5, 0, +3.5

¢ The articulating surface of the implants will be superfinished (1 microinch Ra
maximum) to insure form tolerance and a fine surface finish

¢ The taper connection for the Metal TRANSCEND® Femoral Heads (larger sizes)
will be identical to the Metal TRANSCEND® Femoral Heads (510(k):K004043)
and is intended to be used with our existing femoral stems manufactured with

WMT12/14 taper.
w .
— - WRIGHT =
l ; é) 0052
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TRANSCEND™ Articulation System
510(K) SUMMARY
Page 3 of 4

C. MATERIALS

The materials used for the Metal TRANSCEND® Articulation System (larger sizes)
are substantially equivalent to competitive devices previously cleared for market.

Monoblock Acetabular Shells
e Cast Cobalt-Chromium-Molybdenum CoCrMo (ASTM F75)
e Porous coated with CoCrMo (ASTM F75) Sintered beads

Femoral Head

e Cast Cobalt-Chromium-Molybdenum CoCrMo (ASTM F75)

D. CLINICAL DATA

The intended use, material, design features, type of interface, and reported ware rates
of the Metal TRANSCEND® Articulation System (larger heads) are substantially
equivalent to the previously submitted and cleared Metal TRANSCEND®
Articulation System (510(k): K004043).

Therefore, Clinical success similar to that of the previously cleared components
subrmitted under the Metal TRANSCEND®™ Articulation System (510(k) K004043) is
expected. The clinical data (TRANSCEND® Metal Articulation System Controlled
Clinical Trial in support of 510(k) Statistical Analysis Report Version 8.0 December
23, 2000— Volume 1 & 2) was previously submitted under the Metal TRANSCEND®
Articulation System (510(k) K004043). The data was collected prospectively from
multi-sites. After excluding a single site with significantly poorer survival than ali
other sites that was identified as having problems with surgical technique, 2-year
cumulative survival was found to be clinically equivalent to (no worse than) the
Dobbs metal on metal cohort. Nearly 90% of procedures resulted in “at least good
results” at 1 and 2 years as determined by the Harris Hip Score, results that compared
favorably with literature-based cohorts of THR. There was more than a 50% increase
in the SF-12 physical function component score. Complications and adverse events
were rare. Radiolucencies >2mm were rare. There were no findings of subsidence of
the stem or migration of the cup >2mm.

In conclusion, this controlled clinical trial provides substantial evidence that the
Metal TRANSCEND™ Articulation System (larger sizes) is as safe and effective as

approved predicate devices with clinically equivalent patient outcomes relative to
such devices, thus supporting a 510(k) claim.

W 9

510(K) SUMMARY : WR[E}HT -
[ [ ] 0053
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TRANSCEND™ Articulation System
S10(K) SUMMARY
Page 4 of 4

E. SUBSTANTIAL EQUIVALENCE INFORMATION

The intended use, material, type of interface, and design features of the Metal
TRANSCEND® Articulation System are substantially equivalent to the competitive
devices. The safety and effectiveness of the Metal TRANSCEND® Articulation
System are adequately supported by the substantial equivalence information, materials
data, testing results, and clinical data provided within this Premarket Notification.

W @

ST0(K) SUMMARY | WP\IGHT ' o -
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é DEPARTMENT OF BEALTH & HUMAN SERVICES Public Health Service

+ood and Drug Administration
9200 Corporate Boulevard
Rockville MD 20850

JuL 12002

Mr. Ehab M. Esmail
Manager Regulatory Affairs
Wright Medical Technology
5677 Airline Road
Arlington, Tennessee 38002

Re: K021349

Trade Name: Metal TRANSCEND® Articular System (Larger Sizes)

Regulation Number: 21 CRF 888.3320 and 888.3330

Regulation Name: Hip joint metal/metal semi-constrained, with a cemented acetabular
component, prosthesis; and
Hip joint metal/ metal semi-constrained, with an uncemented acetabular
component, prosthesis

Regulatory Class: Class I1I

Product Code: KWA

Dated: April 26, 2002

Received: April 29, 2002

Dear Mr. Esmail:

We have reviewed your Section 510(k) premarket notification of intent to market the device
referenced above and we have determined the device is substantially equivalent (for the
indications for use stated in the enclosure) to devices marketed in interstate commerce prior to
May 28, 1976, the enactment date of the Medical Device Amendments, or to devices that have
been reclassified in accordance with the provisions of the Federal Food, Drug, and Cosmetic Act
(Act) that do not require approval of a premarket approval application (PMA). You may,
therefore, market the device, subject to the general controls provisions of the Act. The general
controls provisions of the Act include requirements for annual registration, listing of devices,
good manufacturing practice, labeling, and prohibitions against misbranding and adulteration.

If your device is classified (see above) into either class II (Special Controls) or class III (PMA), it
may be subject to such additional controls. Existing major regulations affecting your device can
be found in the Code of Federal Regulations, Title 21, Parts 800 to 898. In addition, FDA may
publish further announcements concerning your device in the Federal Register.

Please be advised that FDDA’s issuance of a substantial equivalence determination does not mean
that FDA has made a determination that your device complies with other requirements of the Act
or any Federal statutes and regulations administered by other Federal agencies. You must
comply with all the Act’s requirements, including, but not limited to: registration and listing (21
CFR Part 807); 1abeling (21 CFR Part 801); good manufacturing practice requirements as set
forth in the quality systems (QS) regulation (21 CFR Part 820); and if applicable, the electronic
product radiation control provisions (Sections 531-542 of the Act); 21 CFR 1000-1050.

I (Cl 0055
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Page 2 — Mr. Ehab M. Esmail

This letter will allow you to begin marketing your device as described in your Section 510(k)
premarket notification. The FDA finding of substantial equivalence of your device to a legally

- marketed predicate device results in a classification for your device and thus, permits your device
to proceed to the market.

" If you desire specific advice for your device on our labeling regulation (21 CFR Part 801 and
additionally 21 CFR Part 809.10 for in vitro diagnostic devices), please contact the Office of
Compliance at (301) 594-4659. Additionally, for questions on the promotion and advertising of
your device, please contact the Office of Compliance at (301) 594-4639. Also, please note the
regulation entitled, "Misbranding by reference to premarket notification” (21CFR Part 807.97).
Other general information on your responsibilities under the Act may be obtained from the
Division of Small Manufacturers, International and Consumer Assistance at its toll-free number
(800) 638-2041 or (301) 443-6597 or at its Internet address
http:/fwww.fda.gov/cdrh/dsma/dsmamain.html.

Sincerely yours,&m&/

Celia M. Witten, Ph.D., M.D.

Director

Division of General, Restorative
and Neurological Devices

Office of Device Evaluation

Center for Devices and
Radiological Health

Enclosure

( 20 0056
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| MEDICAL TECHNOLOGY, INC.-

5677 AIRLINE ROAD
® ARLINGTON, TN 38002
901-867-9971

Metal TRANSCEND® Articulation System

INDICATIONS STATEMENT

Indicated for use in total hip arthroplasty for reduction or relief of pain and/or improved
hip function in skeletally mature patients with the following conditions:

1) non-inflammatory degenerative joint disease such as osteoarthritis, avascular necrosis,
ankylosis, protrusio acetabuli, and painful hip dysplasia;

2) inflammatory degenerative joint disease such as rheumatoid arthritis;

3) correction of functional deformity; and,

4) revision procedures where other treatments or devices have failed.

(Division Siba-0f)

Division of General, Restorative
and Neurological Devices

510(k) Number___K 02 (349

w .

WRIGH | | -

INDICATIONS STATEMENT MeBicaL TECAKALOGY, INC,
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Introducing The

CONSERVE Total

HIP SYSTEM with BFH" TECHNOLOGY

WHAT IS CONSERVE® TOTAL HIP SYSTEM WITH BFH*TECHNOLOGY?

In a normal, healthy adult, the femoral head is quite large in size. Traditionally, total hip replacement has
replaced that large femoral head with a head much smaller than the original. The new CONSERVE® Total
Hip System has been designed to mimic the natural kinematics of the hip by replacing the body's natural
head with a large diameter femoral head implant. The CONSERVE® Total Hip System incorporates a liner-
less super-finished cobalt chrome cup, with a large diameter super-finished cobalt chrome femoral head
anchored by your choice of press-fit or cemented stems. This design concept gives patients a low-wear

metal on metal articulation coupled with large diameter heads.

WHY BIG HEADS?

Distocation following primary and revision total hip arthroplasty continues to be one of the primary factors
of early implant faiture. Despite improvements in surgical technique, joint alignment and implant design,
early dislocation still remains a significant problem with reported occurrence ranging from 1% to 10% for
primary replacement and 10% to 20% for revision arthroplasty,’? The introduction of the these large
diameter femoral heads increases range of motion. This reduces the chance for impingement and
subsequent dislocation. Additionally, the CONSERVE™ Total Hip System has no skirts thus creating

better range of motion All of these factors coupled with the low wear metal on metal articulation

make the CONSERVE® Total Hip System a great choice for toeday's orthopaedic surgeon.

HOW DOES BFH" TECHNOLOGY ADDRESS DISLOCATION?

ANATOMIC SIZE FEMORAL HEADS Size Range

Forget worrying about reaching

the largest acetabular size possibie

just to reach a 36mm femoral head. 36 0D 46 0D 29%
With the CONSERVE® Total Hip System, 38 OD 48 OD 36%
anatomically-sized femoral heads are 40 OD 50 OD 43%
available for every acetabular size. 42 0D 52 OD 50%
Femoral heads range from 36-54mm 44 OD 54 0D 57%
in the CONSERVE® Total Hip System. 46 OD 56 OD 649
48 GD 58 OD 72%

*There is always a 10mm difference coob 6000 9%
between the head and cup. 52 0D 62 OD 86%

\\ 54 OD 64 OD 92% /

0059



JUMP DISTANCE

The result of this increased femoral head diameter, is an anatomically-sized femoral head with a significantly

larger dislocation height. With BFH™ Technology, dislocation "jump distance” reaches 24mm as compared to

16mm for more traditional size femoral heads.®

CONSERVE® Total Hip System "Jump Distance” and Range of Motion (ROM)
with PERFECTA® Slim Neck Stem (2904-1050)

CONSERVE' TOTAL Hip System

"Jump Distance"”

with BFH TECHNOLOGY

i 46mm
\_ 54 mm 24.4 mm 1670 1590 1609 +3.5 Neck

MAXIMUM RANGE OF MOTION

Contemporary systems promote increased range of motion (ROM) through availability of 32mm and 36mm
heads along with narrowed stem neck geometries. Despite these improvements, impingement due to
limited ROM still exists. With the large femoral head sizes of the CONSERVE® Total Hip System, ROM has

been maximized up to 167", significantly reducing the opportunity for impingement.®

Comparison of Competitive Range of Motion

Wright Medical

3 3.5 Head
Technology, Inc. 8mm + ea

w/PERFECTA® b 1 — [ T
RS Slim Neck S4mm +3.5 Head
Stern

m Head

32mm Head

DePuy, Inc.
@ Biomet, Inc.
o

120° 130° 140° 150° 160°
0060
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WHAT ABOUT WEAR?

Despite improvements in the manufacturing, processing and sterilization of polyethylene, wear related
problems still exist in modern THA /7 To address this problem, the CONSERVE® Total Hip System has
eliminated the problem of polyethylene, by removing it from the design altogether. The result is a
two-piece, highly superfinished metal-metal hip design, which provides significantly less wear than a

conventional total hip replacement.

VOLUMETRIC WEAR (annual basis)®
Metal - Metal Implants (mm3/million cycles)

0.170.4mm3‘/year

0.05-0.1Tmm *!year

0.004mm’/year

Cobalt Chrome on Alumina Ceramic Cobalt Chrome

Cobalt Chrome on Polyethylene on Polyethylene

SUMMARY

Whether it is prevention of post-operative dislocation, increased patient function through maximum ROM,
or decreased wear, the CONSERVE” Total Hip System with BFH™ Technology provides a solution for today's
orthopaedic surgeon. By simply adding large diameter heads to the total hip replacement procedure we
hope te mimic the body's natural kinematics and restore

a more natudral gait.

Data on file at Wright Medical Technology, Inc,

®

DeFPuy information can be found at:
http:/fwww.depuy.com

®

© Biomet information can be found at:
http://www.biomet.com/
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SURGICAL TECHNIQUE as described by Harlan Amstutz, M.D. & Michael Mont, M.D,

Proper surgical procedures and techniques are the responsibility of the medical professional. The following

guidelines are furnished for informational purposes only. Each surgeon must evaluate the appropriateness

of the procedures based on his or her personal medical training and experience.

Begin by reaming the acetabulum to the
appropriate size based on preoperative
templating and intraoperative assessment.
With the CONSERVE” Total Hip System it is
recommended to ream 1Tmm less than the
chosen shell size for a 1mm circumferential
press-fit. For example, ream to a 57mm
diameter and implant a 58mm shell.

With the bayonet impactor completely
assembled, attach the correct size final
shell implant to the impactor by align-
ing the three arms of the bayonet with
the three slots in the she!l implant (A).

Align the shell and impactor to the
acetabulum using standard positioning
techniques. Secondary guidepins are
available with the impactor handle to
confirm correct placement of the
acetabular shell (A). The alignment
pins should be facing both parallel and
perpendicular to the patient to ensure a
45° position with 159 of anteversian.

Assemble the appropriate size bayonet
irmpactor that matches the chosen
implant size. To properly assembile the
shell impactor, thread the handle (A} to
the appropriate size bayonet (B).

Complete the assembly by inserting the
arms of the bayonet into the shell and
turning the impacter in a clockwise
manner (A).

Once the shellis impacted turn the locking
screw clockwise to retract the plastic head.
Then turn entire handle counterclockwise
1o disengage the bayonets.

To complete the assembly, thread the
plastic head to the handle/bayonet
combination.

Tighten the final locking screw counter-
clockwise until the plastic head bottoms
outin the shell.

With the shell in place, trial the femoral
head component using the apbropriate
size head trial (A) and sleeve trial {B).
Trial head sizes range from 36mm to
34mm in diameter and sleeves are
provided in -3.5, +0, and +3.5mm neck
increments.

IMPORTANT NOTE | Always use a femoral
head size 10mm smaller then the chosen sheil
size For example, a 48mm femoral head
should be used with a 58mm acetabular shell.
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TECHNIQUE (cont.)

The appropriate size
fermoral head is now
assembled to the final

stem by engaging the
taper with 3 to 4 strong

mallet blows on the

Attach the assembled trial head/sleeve com- protected femoral head.
bination to the appropriate size trial neck Final mation and stabitity
and complete a fuli trial reduction to confirm is confirmed prior to
excellent range of motion, joint tension and routine wound closure.

stability. A final trial reduction may also be
performed with the actual stem implant and
trial head/sleeve assembly to confirm proper
joint tension and stability.
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Metal-on-Metal Articulation and Wear
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FREQUENTLY ASKED QUESTICNS | METAL ON METAL ARTICULATICN

frequently asked QUESTIONS METAL-ON-METAL ARTICULATION AND WEAR

Irina Timmerman and Harlan Amstutz, MD

HOW LONG HAS METAL-ON-METAL ARTICULATION BEEN IN USE?

George MoKee of Norwich, England was the first to use metal-on-metal
with modified Thompson stems and a one-piece cobalt chrome socket
combination in THR in 1953 | FIGURE 1. The design was primitive but many
lasted for more than 7 years. Although metal wear was detected in devices
that were revised, MckKee did not observe any undesirable effects of that

debris an the soft tissues or the bone!. The carly history of M/M devices,

including the Dr. Amstuly” experience with the MceKee device in New York,

FIGURE 1 | vk ke arrar el Higanor owddlen, and Ml

Cright ] vy iy sthioses 9SG amd 1500

hus been previeusly published -,

WHAT IS THE OPTIMUM MATERIAL FOR METAL-ON-METAL ARTICULATION?

Metal-on-metal articulation is typically associated with the cobalt
chromium molybdenum alloy. Tvpically these alloys are divided into two
categories: high carbon, where the C content is above 0.20%: and low
carbon, where the C content is less than 0:05%. Several studics comparing
bath groups have been conducted | IGURE 2. Earlier studies presented

inconclusive results®. By comparison, later studies isolated the contribu-

tion of factors such ws surface finish, clearance, sphericity and carbon con-
Scanning eleciron ($E) micrograph
(3300x} of low carben, torged alloy
showing indistinct, smail grains
{10 um)

tent. There ix now general consensus in the industry that the high carbon

alloy has much better wear resistance than the low carbon type?

Description of ASTM
Grades of CoCr

SE micragraph {3300x) of high
carbon, forged alloy showing small
grain sizes {<10 pm) and smafl
carbides at the grain boundaries

SE micrograph (70x) of high
carbon, cast alloy shawing targer
grain sizes (30-100 um) and larger
carbides at the grain boundaries

FIGURE 2 | Implanl heateriais

S
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FREQUENTLY ASKED QUESTIONS | METAL ON METAL ARTICULATION

In addition, there are two types of processes used in manufacturing the
cobalt chrome molybdenum components, (ne method is casting the
components (used by Wright for the CONSERVE' Plus and CONSERVE
Total implants) and the other is forging the material. Although the

chemical compasition can be exactly the same between the two materials,

there is a structural difference. The grain size of the forged allov is typically
CoCr Forged 200X less than 10 microns, whereas the grain size tor the cast materiat ranges
from 30 to 1000 microns | FIGURE 3. There is also a marked difference in the
appearance of the carbides, in that the carbide regions tend to be smaller in
the forged material. Metal liners and femoral heads have been produced at
Wright with both types of material. A limited number of couples were
tested in a hip wear simulator. The test showed less wear with cast high
carbon alloy than the forged alloy. Due to the limited number of samples,
the difference had low statistical reliability.” This study was the basis for
Wright's decision for choosing case cobalt chrome alloy as the material

of choice for their metal-on-metal components,

CoCr Cast 50X

FIGURE 3 | Grain Size Compariison DOES THE CLEARANCE BETWEEN ARTICULATING COMPONENTS PLAY A ROLE
IN WEAR DEBRI5 GENERATION?

Absolutely! This is probably the most influential factor in wear behavior,
The proper clearance is essential for entrapping the synovial fluid between
the articulating surfuces. This fluid is largely responsible for separating the
surtaces while the joint is in motion and, thereby. reducing wear. if the gap
between components is too small or too large you will see a sharp increase

in wear rates® | FIGURE 4.

A study conducted by Isaac, Dowson and others (DePuy International, Leeds,
UK} compared wrought and as-cast components with various clearances

between those two groups. The results of the hip simulator study strongly

indicated that clearance plays a major role in wear rates, and that "wear
Clearance too farge: spot contact. appears tu be relatively insensitive to changes in materials that have
similar chemical compositions but different microstructures”t

Clearance too small: wedging

FIGURE 4 | Effects of Improper Clearrance

— - | 3 ooss
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FREQUENTLY ASKED QUESTIONS | METAL ON METAL ARTICULATION

DOES THE CONSERVE® PLUS ACETABULAR SHELL WITH THE BIG FEMORAL
HEAD USE THE SAME CLEARANCE FOR ALL SIZES?

No. The elearance between components is size-dependent. The larger the
diameter, the larger the gap between the components. The range for the
entire family of sizes is from 90 to 200 microns of diametral clearance,
cach bearing size having an optim'i‘zed gap for maximum fluid film

thickness | FIGURE 5.

Total Wear imm?)

Diametral Clearance (mm}

2028204

53110

0.322

FIGURE 5 | Elead Dianctor Woae Hesills

three
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FREQUENTLY ASKED QUESTIONS | METAL ON METAL ARTICULATION

Wear Rate (mm’ /Mc
o = b [ N w B b
W o [0 () w o WA (=)

o
o
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FIGURE 6 | Cot'r HIPwd 3t

Metal on Metal Hip Wear 40mm Bearing Couples

M HiPed

B s cast

—. e
T

Run-in Steady-state

FKGURE 7 | < orin 1 oo Bowlios [ Sl 10
Inflienee o Heat Preatmenls on S aege Dianse o
Mletul Motal Ehp Joint Wiear, Trans §5th Ane
svmpsisnm NPl Soe ter Techin Anlooplasty

I'VE HEARD A LOT ABOUT HEAT-TREATED COBALT CHROME COMPONENTS VERSUS “AS
CAST” COMPONENTS. WHAT ARE THEY TALKING ABOUT AND IS THERE A DIFFERENCE?

Cobalt Chrome Molybdenum compaonents that are cast usually go through
the hot isostatic pressing (HIP) and selutien annealing processes to
remave microporosities often found in castings, and to improve the
duetility und homogeneity of the material, The microstructure of this type
of heat-treated material looks different from that of the original casting,
it is Important to note that even though heat treated material looks

different it doesn't affect wear | FIGURE 6.

I'wo global metal-on-metal resurfacing manutacturers use the heat-treated
process for the castings {(Corin, LUD. and WML Inc.). Midland Medical, the
producer of the Birmingham Hip Resurlacing (BHR) implant, leaves the
castings untreated. The BHR product champion, Derek McMinn, MD
claims that heat treutment can lead to carbide depletion and. in turn, it can
adversely atfect wear rates. One “pin on disk” type test suggests that "as
cast” material wears slightly less than "HIP" cast material, however, the
data shows so much scatter that the results are inconclusive!™. In addition,
the linear tracking motion of the type of “pin-on-disk” used in that study is
very different from the actual hip motion. A linear tracking pin-on-disk test
is conducted by sliding the cylinder on the Hat surface back and forth along
ane axis. The actual movement of the femoral head inside the socket pro-
duces crossing path motion. Studies in hip simulators are more relevant
since they more closely resemble the actual hip function by reproducing
this crossing path motion. It has been shown that a linear tracking pin-on-
disk test under-vstimates UHMWPE wear rates by 10 to 100 times, and
over-estimates metal-on-metal wear rates as compared to hip simulators
and retrieval studies' . Midlund Medical has not published any data from a
hip simulator to shpport their claim. Also, zero clinical studies have been
conducted which suggest BHR components create less wear than heat

treated components.

Bowsher, et al conducted « hip simulator wear study in which 40mm diameter
metal-on-metal bearings, either “as cast” or heat treated, were compared
side-by- side®. Wear rates were compared for the running-in state { first 1
million eveles), steady state, and also fast jogging | FIGURE 7. In all three
conditions, there was no ditference between wear rates of the two forms of
the alloy. The authors concluded that HIPing and solution annealing do not
adversely affect the wear rates of large diameter metal-on-metal articula-
tions Furthermore, one additional study was presentad at the recent June,
2003 Conlerence on Metal-on-Metal Devices in Montreal that corroborate

l

the Bowsher study ',

[ENEO
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FREQUENTLY ASKED QUESTIONS | METAL ON METAL ARTICULATION

WHAT IS THE “STEADY-STATE" WEAR?
WAL Vetad on Metal W onr 1 ent Typically, metal-on-metal couples in the hip simulators go threugh the “run
- : in" or "wear-in" period where the weight loss due to wear increases linear-
ly. At some point, usually between 500,000 and 1 million cycles, the wear
increase drops dramatically or stops altogether. It is then said that the

metal-on-metal couple reached the “steady-state” of wear. Both “wear-in”

and “steady-state” are demonstrated in | FIGURE 8.

DOES THE SURFACE FINISH AFFECT WEAR RATES?

Surlace finish has a definite effect on wear rates. The rougher the surface

Milban

finish, the higher the peaks of material that eventually will be remaoved.

FIGURE 8 | M. Keliop HIA: "Waar oL Wrghs Ml 11 Typical surface linish for the CONSERVE' resurfacing components is (0.008
Afillivnite 1 Mdetal v Mot g PresthesesT Augist 20 2006 . . . . .
Pl Yoo S k Ortbopandic R arin Cont o microns (micromelers). This is an order-of-magnitude smoather than the

rtlopasadin Hospital. [es Angens

finish on typical metal femoral heads articulating with polyethylene

inserts used for I'HR.

DO LARGER HEADS WEAR LESS THAN SMALLER HEADS?

Theoretically. if the metal couple is dry. larger heads should wear more than
smaller heads due to their longer sliding distance per step However. in
the presence of the fluid the opposite is true, larger diameter heads should
woar less because of their greater sliding velocity. Caleulations show that
larger diameter wear couples can form a thicker synovial fluid film

between ('UI‘I‘i}'?OI'lCI]I,ST.

Hinin = 1.64D( W/ED)85(W/ED?) 0.
WHERE:  Hp,ip is the minimum film thickness
D is the head diameter

U is the entraining velocity

According to the formula above, the larger the articulating diameter. the
larger the Hp 0 value. A thicker fluid film means fess contact between
hard surfaces during motion and. presumably. less wear. Does this theory
prove itself”? The study cited above compared 22mm, 26rmm, and 35mm
diameter metal-on-metal articulations and found no difference between
the three. Isaac compared 1omm, 22mm, 28mm, 36mm, and 54.5mm
diameter couples'” and, for diameters 28mm and larger, it was deter-

mined that wear decreases with increasing head diameter,

Five
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FREQUENTLY ASKED QUESTIONS | METAL ON METAL ARTICULATION

In the study of the 54mm articulating couple {the largest size currently

available in the BFH' product line) conducted at WMT, the wear rates

were found to be very similar to the wear rates for the 4dmm CONSERVE

Plus articulating couple performed at another institution | FIGURE 9.

Metal on Metal Hip Wear 44mm and 54mm

Bearing Couples

4.0
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Fhese numbers are in agreement with other experimental data oblained

with hip simulators.

Source Couple
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Run-in Wear
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FREQUENTLY ASKED QUESTIONS | METAL ON METAL ARTICULATION

WHAT DO THEY MEAN WHEN THEY SAY THAT COBALT CHROME IS “SELF-HEALING”

A cobalt chrome articulation has the ability to polish out the scratches from
abrasive damage such as third-body wear. In retrieval studics, the deep
scratches have often been partially or entirely polished out of the main

contact zones.

WHAT IS THE AVERAGE PARTICLE 51ZE FOR METAL WEAR DEBRIS?

[n one study, the cobalt chrome particles from a McKee-Farrar metal-on-metal
articulation were in the range of 6 to 744 nm {nanometers). with an average
size of 42 nm'!. By comparison. polyethylene particles range from 0.05 to 5

micrometers (50 to 5000 nm),

CAN A METAL-ON-METAL ARTICULATION PREVENT OSTEQLYSIS?

Sinee u maetal-on metal articulation dees not eliminate wear entirely, there is
always the potential for an osteolytic reaction. There are reports of isolated
cases of vsteolysis with metal-on-metal joints', However, these arc mostly
limited to the first-generation metal-on-metal components, Those were
implanted with acrylic cement, which can fragment and generate third-
body abrasive particles. It is believed that the metal debris is too small, in
comparison to the polyethylene particles. to initiate an osteolylic reaction.
A study of several metal-on-metal compoenents {Metasul™ total hip
replacements and MeMinn surtace replacements} investigated the hone
and tissue reactions to the metal debris'. It was noted that melallosis (a
grev-black appearance of the soft tissue) was present with the surface
replacements and the total hip replacements, Macrophages filled with
metallic particles were found in all tissues, but in larger amounts in those
with metallosis, Giant cells and small arcas of histioeytic granulomas were
also present. The authors noted that there were fewer macrophages and
giant cells than typically seen in tissues arcund metal-polyethylene joints,
and although an inflammatery response to the metal particles was present.
this was not as severe as the response to the cement particles, The authors
concluded that the long-term respanse to these very small CoCr particles
should be monitared. There has been no observed oceurrence of metallosis

in connection with CONSERVE Plus or CONSFRVE” Total implants.

WHAT ABOUT METAL ION RELEASE?

Metal ions find their way into the tissues through wear particles or through
corrosion mechanisms. These ions then travel into the blood stream and
eventually expel in the urine. The topic of metal jon release will be dis-

cussed in greater detail in a separate technical monograph.

v en
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FREQUENTLY ASKED QUESTIONS | METAL ON METAL ARTICULATION

CONCLUSIONS:

Many tactors aftect metal-on-metal wear behavior. Some of them are more

significant than others, Surtace finish, appropriate radial clearance and
high carbon content have been shown te play the greatest role in reducing

wear rates.

The microstructure of the alfoy does not play a key role in wear behavior.

While "as cast” and heat treated alloys were directly compared in hip sim-
ufators by the scientists from Corin, Neluy, Centerpulse, and in some
indepen-dent laboratories, proponents of "no heat treatment” regimes
have nol provided us with labaratory or clinical data to date, MceMinns
claim vf better metallurgy with the s cast” components is based primari-
ly on "pin-on-disk” type testing The "pin-on-plate” or “pin-on-disk” type
experiment can compare the weur of different materials as a flat surtace,
but the mechanism of these tests has nothing in common with the

motion of the hip joint,

Hip simulators ofter the most reliable way to assess wear in the laboratery,

but keep in mind that the ontcome greatly depends on the method. test-
ing equipment, and measuring equipment. Singe we are dealing with tiny
amounts of debris. test results mav vary greatly from one hip simulator
study to another Take that inlo account when comparing data between

two tests conducted by ditferent people and with difterent equipment.

And finally. the best proof of a good design is in the clinical outcome,

l'o date, there have been no published reports of the clinical performance
of the BHR device. The CONSERVE Plus melal-on-metal articulation has
a good clinical history with aver b years and over 600 patients. The paper
presenting the clinical results of the first 400 CONSERVE DPhus hip

resurbasing cases performed af the JRI has been accepted for publication

by the Journal of Bane and Joint Surgery,

{ =iaht
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Hip dislocation? Congenital hip dislocation? Choose Wright's BFH™. Page 1 of |
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Learn about BFH™ Technology

Big Femoral Head

What is the CONSERVE® Total
Hip with BFH™ Technology?
The femoral head of a normal,
heaithy adult is quite large in size.
Traditicnally, total hip replacement
has replaced the large femoral head
with a head much smaller than the
original. The new CONSERVE® Total
Hip system has been designed to
mimic the natural kinematics of the
hip by replacing the body’s natural
head with a large diameter femoral
head implant. The CONSERVE®
Total Hip system incorporates a
tiner-less, high carbon, cast cobalt chrome cup, with a large diameter high carbon,
cast cobalt chrome femoral head anchored by either press-fit or cemented stems.
This provides a low-wear metal on metal articulation coupled with large diameter
heads.

L
N Pl &
5 (3
RS R N LS SN I AR EE SO T Foealagy L 4 1 s e e
Fi-3m oo Site Bisclaimers tu o vl b rean o andeag rantairs s i e
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http://www.wmt.com/bigfemoralhead/physicians/ylearnabout.asp 12/13/2005
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Congenital dislocation of the hip. Need hip replacement surgery”’
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Advantages

Why Big Heads?

Dislocation following primary and revision total hip arthroplasty
continues to be one of the primary factors of early implant
failure. Early dislocation still remains a significant problem
despite impravements in surgical technigue, joint alignment,
and implant design. Reported occurrence ranges from 2% to
10% for primary replacement and 10% to 20% for revision
arthroptasty.!"* ® The introduction of the large diameter CONSERVE® Total Hip
femoral heads increases range of motion. This reduces the chance for impingement
and subsequent dislocation. Additionally, the CONSERVE® Total Hip system has no
skirts thus creating better range of motion. All of these factors coupled with the low
wear metal on metal articutation make CONSERVE® Total Hip a great choice for
today’s orthopaedic surgeon.

DESIGN RATIONALE

The CONSERVE® Total Hip System with BFH'™ Technology is designed to eliminate
dislocation. Because the human femoral head is large in nature, it therefore makes
sense to implant a large, anatomic replacement. This was not possible in the past
due to the necessity for polyethyiene liners, which decreased the viability of large,
anatomic femoral heads. However, with the introduction of metai-on-metal
articuiation we can now eiiminate liners. This not only eliminates the metal
liner/metal cup interface, but it aliows surgeons to utilize large femoral heads. In
fact, the BFH&trade system has heads ranging from 36-54mm in diameter.

The largest head (54mm} coupled with a -3.5mm head length actually produces
167° range of metion. Along with this incredible range of motion, the CONSERVE®
Total Hip System has a theoretical jumging distance of up to 24mm. This means
that the femoral head must travel 24mm before it will dislocate, once it impinges.

The BFH&trade fernoral head design gives surgeons the benefits of both large head
sizes and low wear implants.

ANATOMIC SIZE FEMORAL HEADS

Forget worrying about reaching the largest acetabular size possible just to reach a
36mm femoral head. With the CONSERVE® Total Hip, anatomically sized femoral
heads are available for every acetabular size. Femoral heads range from 36-54mm
in the CONSERVE® Total Hip system.

SIZE RANGES

()Hf:?H -;)(:.rl‘{al:e 3y INCREASE IN HEAD
Diametes !)l.ﬂﬁ;;ts,;' SIZE vs. 28MM
36mm 46mm 28 %

38mm 48mm 36 %

40mm 50mm 43 %

hitp://'www.wmt.com/bigfemoralhead/physicians/yadvantages.asp

12/13/2005
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Congenital dislocation of the hip. Need hip replacement surgery”

42mm
44mm
46mm
48mm
50mm
52mm

54mm

There is always a 10mm difference between the head and cup.

JUMP DISTANCE
The result of this increased femoral head diameter is an anatomically sized femoral
head with a significantly larger dislocation height. With BFH&trade Technology,

dislocation “jump height” reaches Z4mm as compared to 16mm for more traditional
size femoral heads.®

52mm
54mm
56mm
58mm
60mm
62mm
64mm

50 %
57 %
64 %
72 %
79 %
86 %
92 %

Page 2 of 3

CONSERVE® Total Hip System "“Jump Distance” and Range of Motion

HEAD
OIAMETER

36mm
38mm
40mm
42mm
44mm
46mm
48mm
50mm
52mm

54mm

http://www.wmt.com/bigfemoralhead/physicians/yadvantages.asp

(ROM)

with PERFECTA® Slim Neck Stem (3904-1050)

Jump

-3.5 mm NECK

DISTANCE

16.0mm
17.0mm
17.9mm
18.8mm
19.7mm
20.7mm
21.6mm
22.5mm
23.4mm
24.4mm

ROM
147
148
150
151
152
154
157
161
164
167

+0 mm NECK
ROM

151
152
153
154
155
156
156
157
158
159

CONSERVE® TOTAL Hhip System
“lump Distance” with BEHT TECHNOLOGY

46mm + 3.5 Neck

+3.5 mm NECK

ROM
155
156
157
157
155
158
159
159
160
160

12/13/2005
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Congenital dislocation of the hip. Need hip replacement surgery? Page 3 of 3
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Hip dislocation, congenital hip dislocation - Wright introduces BFH™
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Page 1 of 1

Range of Motion
MAXIMUM RANGE OF MOTION

Contemporary systems promote increased range of motion {ROM) through availability ©
32mm and 36mm heads along with narrowed stem neck geometries. Despite these
improvements, impingement due to limited ROM still exists. With the large femoral heac
sizes of the CONSERVE® Total Hip, ROM has been maximized up to 167, significantly
reducing the opportunity for impingement.®

RANGE of MOTION

B A SR S
Technolagy, inc 38mm + 3.5 Head
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Wright Medical

28mm Head 130°
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Beyond providing a solution for impingement, the increased ROM and noticeable stabilit

also provide patients with a more anatomically functioning total hip that can return then
to a more active lifestyle,

Click here for references
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Metal on Metal

Shell Features

Head Features

s Low profile,
170 degree cup

» One piece cup
(liner-less)

e High Carbon
Cast Cobalt
Chrome

» No rim flare

excellent bone growth
« Easy Instrumentation
* Sizes 46-64mm

» Super-finished for tight
tolerances and low-wear
¢ Beaded porous coating for

+ 12/14 SLT

Large Diameter heads- 36-
54mm in diameter (Zmm
increrments)

Superfinished for extreme
wear resistance

High Carbon
Cast Cobalt
Chrome

No skirts

taper
Biggest Heads
in the Industry

e Accepts heads from 36-
54mm in diameter

Articles of Interest: Total Hip Dislocation

It is widely held that dislocation occurs in 2-10% of all primary total hip
replacements and as much as 20% in revision procedures. This summary highlights
several articles written over the last 10 years about hip dislocation and its effects.

BEAULE, PAUL MD, SCHMALZRIED, THOMAS MD, AMSTUTZ, HARLAN MD,
Jumbo Femoral Head for the Treatment of Recurrent Dislocation Following
THR, 78JS Vol.84-A, Number 2, pp.256-263, February 2002,

« Joint Replacement Institute investigation of 12 hips in 12 patients

e Patients had recurrent instahility in their hips and underwent revisions
utilizing jumbo femoral heads with an average size of 44rmm

¢ 12 patients had an average of 4 previous operations

« 10 patients received bipolar or fixed heads and 2 patients received unipolar or
modular heads

+ Average post-op follow-up was 6.5 years

» 1 patient died, but was stable up until time of death, 10 of the remaining 11
had no additional episodes of instability

e 1 hip did dislocate again, the cup was then repositioned and the patient was
still stable 7.6 years later

o A larger femoral head must travel a greater distance before subluxing or
dislocating, and a greater range of motion is allowed before the femoral neck
impinges

http://www.wmt.com/bigfemoralhead/physicians/ymom.asp 12/13/2005
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Congenital dislocation of the hip. Need hip replacement surgery? Page 2 of 4

« In a previous study of 850 surface replacements, with head sizes ranging
from 38-51mm, the dislccation rate was 0.3%, thus supporting the use of
jumbo heads in the treatment of dislocations

VON KNOCH, MARIUS MD, BERRY, DANIEL MD, et al,
Late Dislocation after Total Hip Arthroplasty, /5875 Val.B4-A, Number 11,
pp.1949-1953, November 2002,

¢ Mayo Clinic investigation of 19,680 THRs between 1965-1995

« Purpose of this study was to determine the prevalence of late dislocation in
THR (greater than 5 years)

« The investigators also characterize demographics and other factors

s 513 hips dislocated (2.6%) with 32% dislocating 5 or more years after
surgery

« Late dislocation was more frequent in women and younger patients

« Late dislocation occurred often in association with poly wear of more than
2mm

+ The authors concluded that late dislocations were much more common than
previously thought

ALBERTON, GREGORY, et al ,
Dislocation after Revision Total Hip Arthroplasty, J8JS Volume 84-A, Number
10, pp.1788-1791,0ctober 2002.

e Mayo Clinic investigation of 1,548 revisions in 1,405 patients (minimum 2
year follow-up)

o Distocation is the leading cause of failure in revision total hip arthroplasty

e 115 or 7.4% of the patients dislocated

o Revisions with 28 and 32mm heads were significantly more stable than with
22mm heads

e Overall 36% of the hips remained unstable

e 7.5% had anterclateral approach, 7.8% had lateral approach with trochanteric
osteotomy, and 6.1% had posterior approach (no statistical significance in
approach was recorded)

« Trochanteric non-unicn was a dominant risk factor for distocation (7 of 9 non-
unions dislocated)

LACHIEWICZ, PAUL F, KELLY, SCOTT,
The Use of Constrained Components in Total Hip Arthroplasty, JAAOS Volume
10, No.4, pp.233-238, August 2002.

s Constrained components are often used as a surgical treatment for recurrent
dislocation

s They usually include a locking mechanism incorporated into the poly liner to
keep the femoral head in place

e Depuy and SHO designs were looked at in this study

e This study showed component failure rates of 4-29% at a relatively short
term follow-up

« Failure occurs in four ways: loosening of cup, disassociation of the constrained
liner from the shelf, material failure (breakage), and disengagement of the
constraining ring

« Acetabular liner thinning and head and neck separation were also seen

« With a failure rate exceeding 20%, in many cases it appears that constrained
liners should not be used prophylactically based on these results

JOLLES, B.M. MD, et al,
Factors Predisposing to Dislocation after Primary THR: A Multivariate

http://www.wmt.com/bigfemoralhead/physicians/ymom.asp 12/13/2005
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Congenital dislocation of the hip. Need hip replacement surgery? Page 3 of 4

Analysis ,The Journal of Arthroplasty, Vol.17, No.3, 2002,

« Investigation of 2,023 THAs performed between 1991 and 1998 at the
Orthopedic Hospital de la Suisse Romande, Lausanne, Switzerland

« Many patient related factors have been implicated in dislocations including but
not limited to: age, gender, alcohol abuse, diagnosis of OA, lack of
compliance, and muscle weakness in the joint

« Technical factors are also prevalent causes of dislecation including
inappropriate cup or stem position, postericr approach, thick implant necks,
small femora! heads, and limited surgecn experience

« 21 patients who had at least one dislocation were compared to 21 patients
without dislocations

« Implant position, seniority of the surgeon, American Society of
Anesthesiologists (ASA) scores, and diminished mator coordinaticn were
recorded

« Dislocations rates were 6.9 times higher if total anteversion was not between
40 and 60 degrees and 10 times higher in patients with high ASA scores

e Patients >80 years of age had a dislocation rate of 9%, three times higher
than the rest of the group

« Surgeons should pay particular attention to anteversion and use the ASA
score as a preoperative assessment of dislocation risk

JOHNSTON, RICHARD C MD, CALLAGHAN, JOHN ] MD, et al,
Dislocation after Total Hip Arthroplasty: A Single Surgeon's Experience,
Orthopedic Clinics of North America, Vol .32, No.4, October 2001.

o Study of 4,967 THR (4,164 primaries, 803 revisions) performed by Richard
Johnston between 1970 and 1996 at the University of [owa

s Surgeon used the Charnley 22mm components between 1970-79, Towa
28mm monolithic between 1982-88, modular 22mm components between
1992-93 and other combinations between 1980-81 and 1994-96

e+ During the 26 year period 7.2% of primary and 11.2% of revision procedures
dislocated

o The most startling fact was that the surgeon returned to 22mm heads in 1992
and had a 13.4% dislocation rate in primaries and 10% in revisions

s Another key fact was that the surgeon found that more than 25% of the
patients dislocated 2 or more years after the procedure {normally, most
dislocate in the first 3 months)

« The final takeaway was that the authors used constrained components in
many revisions for dislocation with a 3.3% recurrent dislocation rate as
opposed to a 33% recurrent dislocation rate without these constrained
components

BARTZ, REED MD, et al,
The Effect of Femoral Component Head Size on Posterior Dislocation of the
Artificial Hip Joint, JB8J5 Vol.82-A, No.9, September 2000.

e 6 cadaveric bones were implanted with uncemented hips and mechanically
tested

+ Range of motion and impingement were tested for 22, 26, 28 and 32mm
heads

+ The results showed that by increasing the head size from 22 to 28mm, range
of flexion increased by 5.6 ° and by 7.6 ° prior to posterior dislocation

o Increasing the head size from 28 to 32mm did not provide more significant
improvement

» Increasing the head size increases ROM and decreases impingement and
subsequent dislocation

http://www. wit.com/bigfemoralhead/physicians/ymom.asp 12/13/2005
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Frequently Asked Questions:

1. Do Big Heads wear more or iess than smaller heads?
Saveral studies have been done which have shown that head size diameter
does not adversely affect the rate of wear. In fact, there's theoretically iess
wear with larger heads.

2. What is jump distance?
Jump distance is the distance from the dome of the cup to the rim. It is the
overall distance that the femoral head must travel in order to dislocate once
the stem has impinged on the edge of the cup. The range of jump distance for
the CONSERVE® Total Hip with BFH™ Technology is 16-24.4mm, The average
jump distance for 28mm heads is 15mm.

3. Why does Wright superfinish the 8ig Heads and Cups?
Superfinishing is a proprietary grinding and polishing process maintaining
ultra high tolerances related to the overall size and roundness. We measure
this process in tolerances down to 0.000001in (one millionth of an inch). In
addition to smocth rotation, this superfinishing also allows for optimum fluid
lubrication of components which in turn reduces wear.

4. What is the maximum range of motion?
The 54mm head coupled with the PERFECTA® Slim Neck design has a range
of motion of 167°,

5. Is the CONSERVE® Total Hip System cup a true hemisphere?
No, the CONSERVE® PLUS Hip cup is a low-profile cup with 170° of spherical
geometry compared to 180¢ of a true hemispherical design.

6. Does the CONSERVE® Total Hip System cup have a rim flare?
No, the cup has no rim flare. It does not feature built-in press-fit like the
LINEAGE® Hip Cup System. Therefore, Wright recommends that the surgeon
under ream by 1lmm for a proper press fit.

7. How do I locate a surgeon in my area that performs a CONSERVE®
Total with BFH™ Technology total hip replacement?
Click the link below to find a surgeon near you.
http://www.wmt.com/PhysLocator/PhysLoc.asp
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SEP 15 2004 KO3362't

510(k) Pramarket Notificat
32rr£n3 E::i?; I\:atazul iac:t:bular Insert and 32mm Metasul Femoral Head, as amended O 00014
510(k} SUMMARY
SPONSOR NAME: Centerpulse Crthopedics, Inc., a division of Zimmer
9900 Spectrum Drive

Austin, TX 78717

CONTACT: Audrey Swearingen
Phone: (512)432-9255
E-Mail: Audrey.Swearingen @ Zimmer.com

TRADE NAME: Epsilon™ Metasut® Acetabular Insert and Metasul Modular
Femoral Head

COMMON NAME: Total hip replacement system acetabular insert and head

CLASSIFICATION: CFR §888.3330 (KWA) - Hip joint metal/metal

semiconstrained, with an uncemented acetabular
component, prosthesis, reviewed by the Orthopedic Devices
panel. Metal-on-metal hip prostheses are Preamendment
Class Il devices.

PREDICATE DEVICES:

» Centerpuise Orthopedics Epsilon Metasul Acetabular Insert, 28mm Standard
(K974728) and Hocded (KO0O1526)

Centerpulse Metasul® Modular Femoral Head (K974728)

Biomet M2a"™ Ringloc® Acetabular Liner (K002379)

Biomet M2a -Taper™ Acetabular System (K003363, K993438, unknown)

J&J DePuy Uitamet Femoral Heads {K980513)

DEVICE DESCRIPTION:

The Epsilon Metasul 32mm Acetabular Insert is a hemispherically shaped design,
composed of an outer component manufactured from polyethylene (UHMWPE) (in
compliance with ASTM F648) which is thermo-mechanically bonded to a wrought hot-
forged CoCr alioy metallic infay (in compliance with 1ISO 5832-12). The Epsilon Metasut
Acetabular insert is designed for use only with a Metasu! femoral head component, as a
metal-on-metal system. The body's natural synovial fluid lubricates the metal surfaces.
The Epsilon Metasul 32mm Acetabular Insert, both standard and hooded, is available in
sizes designed to mate with Converge® Acetabular Shells, sizes 53mm to 81mm (in 2mm
incremants).

The Epsilon Metasul 32mm Insert has what is commonly referred to as a “poly-
sandwich” design. The inner diameter, which forms the bsaring surface of the insert,
features a metallic Metasul inlay that is polished to a mirror-finish and thermo-
mechanically bonded into the polyethylene liner, which is then locked into the Converge
acetabular shell via the proven snap mechanism. On the hooded inserts, the face of the
polyethylene outer diameter incorporates a 20° overhang of polyethylens extending
superiorly from the midpeint of the insert face. This hood feature is designed to provide
additional resistance to subluxation and instability.

The 32mm Metasul® Modular Femoral Head is manufactured from Protasul-2TWF

l qlr 0085
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510{k) Premarkat Notification
32mm Epeilon Metasul Acetabular tnsert and 32mm Metasul Femoral Head, as amendad O 00 01 S

(wrought forged CoCrMo, in compliance with ISO 5832-12). The design incorporates a
12/14 Morse-type female taper and a beveled face that aliows for easier reduction of the
hip intraoperatively. This femoral head component is offared in both a standard and an
eccentric version, and is designed specifically to articulate with Centerpulse Orthopedics
acetabular inserts having a Mstasul”™ |nlay.

INTENDED USE:
The 32mm Epsilon Metasul Acetabular Insert and Metasul Femoral Head are intended
for use in total hip arthroplasty for treatment of the following:

» patient conditions of noninflammatory degenerative joint disease (NIDJD), e.g.,
avascular necrosis, osteparthritis, and inflammatory joint disease (lJD), e.g.,
rheurmatoid anhritis;

» those patients with failed previous surgery where pain, deformity, or dysfunction
persists;

s ravision of previously failed hip arthroplasty.

BASIS OF SUBSTANTIAL EQUIVALENCE:

Performance tests, design comparisons, indications for use and labeling of the 32mm
Epsilon Metasul Acetabular Insert and Metasul Femoral Head demonstrate that they are
substantially equivalent in terms of design features, materials, and indications for use to
the predicate devices.

150
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5’ 4 DEPARTMENT OF HEALTH & HUMAN SERVICES Public Heaith Service
3

Food and Drug Administration
9200 Corporate Boulevard

SEP 1 5 2004 Rockville MD 20850

Ms. Audrey Swearingen
Manager, Regulatory Affairs
Zimmer Inc.

9900 Spectrum Drive
Austin, Texas 78717

Re: K033634
Trade/Device Name: Epsilonm Metasul® Acetabular 32mm Insert/Femoral Head
Regulation Number: 21 CFR 888.3330
Regulation Name: Hip joint metal/metal semi-constrained, with an uncemented acetabular
component. prosthesis
Regulatory Class: 1ii
Product Code: KWA
Dated: August 23,2004
Received: August 24, 2004

Dear Ms. Swearingen:

We have reviewed your Section 510(k) premarket notification of intent to market the device
referenced above and have determined the device is substantially equivalent (for the indications
for use stated in the enclosure) to legally marketed predicate devices marketed in interstate
commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to
devices that have been reclassified in accordance with the provisions of the Federal Food, Drug,
and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA).
You may, therefore, market the device, subject to the general controls provisions of the Act. The
general controls provisions of the Act include requirements for annual registration, listing of *
devices, good manufacturing practice, labeling, and prohibitions against misbranding and
adulteration.

If your device is classified (see above) into either class Il (Special Controls) or class [Tl (PMA), it
may be subject to such additional controls. Existing major regulations affecting your device can
be found in the Code of Federal Regulations, Title 21, Parts 800 to 898. In addition, FDA may
publish further announcements concerning your device in the Federal Register.

Please be advised that FDA’s issuance of a substantial equivalence determination does not mean
that FDA has made a determination that your device complies with other requirements of the Act
or any Federal statutes and regulations administered by other Federal agencies. You must
comply with all the Act’s requirements, including, but not limited to: registration and listing (21
CFR Part 807); labeling (21 CFR Part 801); good manufacturing practice requirements as set
forth in the quality systems (QS) regulation (21 CFR Part 820); and if applicable, the electronic
product radiation control provisions (Sections 53 1-542 of the Act); 21 CFR 1000-1030.

[ 5] 0087
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Page 2 - Ms. Audrey Swearingen

This letter will allow you to begin marketing your device as described in your Section 510(k)
premarket notification. The FDA finding of substantial equivalence of your device to a legally
marketed predicate device results in a classification for your device and thus, permits your device
to proceed to the market.

If you desire specific advice for your device on our labeling regulation (21 CFR Part 801}, please
contact the Office of Compliance at (301) 594-4659. Also, please note the regulation entitled,
"Misbranding by reference to premarket notification” (21CFR Part 807.97). You may obtain
other general information on your responsibilities under the Act from the Division of Small
Manufacturers, International and Consumer Assistance at its toll-free number (800) 638-2041 or
(301) 443-6597 or at its Internet address hitp://www.fda.gov/cdrh/dsma/dsmamain.himl

Sincerely yours,

@‘ Celia Witten, Ph.D., M.D.
Director
Division of General, Restorative
and Neurological Devices
Office of Device Evaluation
Center for Devices and
Radiological Health

Enclosure

53
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Indications for Use
510(k) Number (if known): K033634
DPevice Name: Epsilon™ Metasul® 32mm Acetabular Insert
Indications for Use:

The Epsilon™ Metasul® Acetabular Insert is intended for use in total hip arthroplasty for
treatment of the following:

. Ijatient conditions of noninflammatory degenerative joint disease (NIDJD). e.g,,
osteoarthritis, post-traumatic arthritis or avascular necrosis and inflammatory joint
disease (1ID), e.g., theurmatoid arthritis;

e those patients with failed previous surgery where pain, deformity, or dysfunction
persists;

« revision of previously failed hip arthroplasty.

Prescription Use X AND/OR Over-The-Counter Use B
(Part 21 CFR 801 Subpart D) {21 CFR 807 Subpart C)

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER PAGE OF NEEDED)

Concurrence of CDRIH, Office of Device Evaluation (ODE)

e C Phovod
(Division Sign-Off)
Division of General, Restorative,
and Neurological Devices

Page  of

510(k) Number__X© 33637

(Posted November {3, 2003)

52,
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Traditional 510{k) Premarket Notification

Durom Acetabular Component and Metasul LDH Large Diameter Heads

Implant Catalog Numbers

Durom Acetabular Components

Catalog Number

01.00214.144

01.00214.146

01.00214.148

01.00214.150

01.00214.152

01.00214.154

01.00214.156

01.00214.158

01.00214.160

01.00214.162

01.00214.164

01.00214.166

Description

DUROM US Acetabular Component 44/38 D
DUROM US Acetabular Component 46/40 F
DUROM US Acetabular Component 48/42 H
DUROM US Acetabular Component 50/44 }

DUROM US Acetabular Component 52/46 L
DUROM US Acetabular Compon<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>