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This dacument fsts observations made by the FDIA representative(s) during the inspection of veur facility, They are inspestional
observations, and do not represent a final Agency determination regarding your compliance. If you have an objection regarding an
observation, or have implemented, or plan to implement, corrective action in response to an observation, vou may discuss the ohjection or
action with the FIDA representative(s) during the inspection or submit this information to FIDA at the address above. Tf you have any
questions, please contact FDIA at the phone number and address above,

The cbservations noted in this Form FDA-483 are not an exhaustive listing of ohjectionable conditions. Under the law, your
Jirm is responsible for conduciing Internad self-audits to idewtife and correct ary and all violations of the quality system
reguirerments.

DURING AN INSPECTION OF YOUR FIRM WE QOBSERVED:

CORRECTIVE AND PREVENTIVE ACTIONS (CAPA)

OBSERVATION 1

Procedures for comective and preventive action have not been established.

Specifically, yous finm has not fuly implemented "Corrective and Prevemwe Action System,” Doc. # SOP SRS Revs. 6,
I, r:md 25 dated 04/28/1999, 10/28/2002, and §1/12/2004, respectively, "Comective and Preventive Action Process," Doc. #

SOP Revs. 3 through 9, dated 04712/ GO& through 04/08/2011, respectively, and "Zimmer Giobai Corrective and
Pleveutwa Action Procedure,” Doc. # Z(}P Rev. 8, dated 11/02/2009. In Doc. # ZOPev. (}, and SOP
R =vs. ¢ through 9, your fim éocunentx requirements fo identify corrective and preventive a i

Rev 9, requires the identification of '}
' _ ﬁned by vour firm in 70

=
i
E
&

T 0t 10entity all of the actions necessary 1o Carrect and prevent the recurrence of nonconformities of ZMR. Hip
Svstem implantable femoral prostheses.

Although your firm documents it the most recent twelve (12} o R (otal ZMR Hip System Instructions For Use
that these implantable femoral prostheses are contraindicated for patients with poor bone stock, 5 10(k) notifications for the
ZMR Revision Taper Hip Prosthesis (K992667, dated 10/27/1899) and the ZMR Porous Revision Hip Prosthesis (8994286,
dated 03/10/2000) document that these devices are "intended for cementless revision hip arthwoplasty i patients whose beng
stock s of poor quality or inadequate for other reconstruction technigues as indicated by deficiencies of the femeral head,
aeck, or portions of the proximal femur.” Your firm's management confirmed that: individuals who have expe; fenced a

ERPLOVEE(S) BIGNATURE BATE ISSUER
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fracture of these devices nearly always undergo a minimum of three (3) hip arthroplasty surgical operations; and fracture of
these devices following implantation always requires a revision surgery to implant a new femoral prosthesis Info the affected
patient,

The 310(k) notifications, K992667 and X994286, docwment that these implantable femoral devices consist of three (3)
gomponents- a proximal segment or "body," a distal stem, and a comypression nut- that are infraoperatively assembled to
construct the device. According to your firm's current ZMR Hip System marketing literature, the moduiarity of ZMR
Revision Taper and ZMR Porous Revision prostheses enables all three (3} proximal body options- Cone Body, Calcar Body,
and Spout Body- to be used with any of the distal stem: cholces- Taper Stetn, Porous and Porous Slotted Stems, and Spline
Stem. Prior to 12/13/2002, your firm manufactured, distributed, and sold an additional fourth proximal body style for the
ZMR Hip System, the taper proximal body.

On 12/13/2002, your firm wrote to the German authorities at the Federal Institute for Drugs and Medical Deviees following
vour firar's receipt of twenty (20 reports of ZWMR Hip System prosthesis failores. Your firm documents in this letter that
“analysis of these failares indicates the predominant failure mode is inadequate proximal bone suppeort of the prosthesis
leading to fatigue failure of the stem at the proximal end.” Notebly, your firm documents in this letter concern "that
continued failre to follow the wamings, conteaindications, and surgical fechnigue provided for the product may lead to
additional failures. Accordingly, Zimmer is halting the distribution and sale of those portions of the ZMR system that have
been most frequently involved with the failures, the proximal taper body family of produets, This action should be
completed, on a worldwide basis, by the end of this month." However, vour firm did not ideniify all of the actions necessary
to correct und prevent the recurrence of fractures in ZMR Revision Taper and ZMR Porous Revision femoral prostheses.

According to "Plan foriRhu Ml dzted 07/14/2008, your firm doouments that following the market withdrawal of
the ZMR Taper Proximal Body in December 2002, your firin received numerous complaints reporfing fractare of ZME
Revision Taper and ZMR Porous Revision femoral prostheses, in all combinations of proximal body and distal stem. For
example, out of one hundred thisty-four (134} complaints received by your firm between (3/01/2003 and 01/27/2009
regarding ZMR Revision Taper and ZMR Porous Revision femoral prosthetic devices, your firm received one hundred one
{101) compriaints, approximately 73%, alleging fractures in these devices following implantation into patients. Your fim
subsequentty confirmed that these one hrmdred one (161} camplaints are one hundred one {101) instances of ZMR Revision
Taper and ZMR. Porous Revision femoral prostheses that fractured following impiantation, and which therefore required a
revision surgery o lmplant a new femoral prosthetic devics isto the affected patient. Examples of these one hundrad one
(301 mstancus include:

(A) Complaint # REC-000734, dated 03/27/2007, which reports, "Fractured hip stem. Patient died shortly afier revision.™
This complaint includes 3 letter to your firm from an orthopedic sergeon who wrote, "As discussed o the phone 1.

enclose the Zimmer implant with a fractured stem.  This wag initially implanted wp:h expellent pro

Subaﬂ nt esteohfsxs from around the body sectiop resultad in loosenine at the site, (B} (b)e)

() )

_ _ B and 1 wonder 13‘_" you can
' ¥ Ty 16 fracture of this component.” Your firm documents in this compiaint that
the zm Hip System componem;s involved in this device fracture include 2 ZMR Teper Distal Stem (20mum x 185mm)

j EM‘PLQVEE{S} SIGMATURE § DRTE 1ISSUED
1 Gary D. Urbiel Goldner, Investigator @U@ |
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and a ZMR Spout A Proximai Body (46mim x 45mm, Extended Offset).

(B) Complaint # RBASE-C612147, dated 12/19/2006, which reports that "approx. 4.5 yr. post-op stem broke at cone body
Janction/revision required.”

(Cy Complaint # RBASE-040061, dated 06/30/2004, which reports that "approx. 4 yr. post-op porous stem broke at cajcar
body junction/revision required.”

{Dy Complaint # RBASE-356573, dated 09/28/2003, which reports that "approx. 20 me. post-op taper stem broke at taper
body junction/revision required.”

On 06/23/2068, your firm initlated CAPA # WHIP-062308-001 to address factures in ZMR Revision Taper and ZMR
Porous Revision femoral prostheses following implantation. Notably, your firm closed CAPA # WHIP-062308-061 on
1/27/2009, documeniting, "No corrective actions are planned at this time based on the residual risk benefit decision.
Therefore ne verification plan is warranted.” However, vour firm did not identify ail of the actions necessary fo gorrect snd
pravent the reeurrence of fractures in ZMR Revision Taper and ZMR Porous Revision femoral prostheses. For example, out
of fifiy-seven (57) complaints received by your firm between 02/01/2009 and 07/14/2011 regarding these devices, your firm
received thirty-sight (38) complainis, approximately 67%, alleging factures in ZMR Revision Taper and ZMR Porous
Revision fermoral prostheses following implagtation into patients.  Your firm subsequently confirmed that thess thirty-eight
(38) complaints are thirty-cight (38) instances of ZMR Revision Taper and ZMR Porous Revision femoral prostheses that
fractured following implantation, and which therefore required a revision surgery to implant a new femoral prosthetic device
into the affected patient. Examples of these thirty-cight (38) instances include:

(0} Cormplaint # CPTHL0003648, dated 04/29/201 1, which reports that "the ZMR stem fractured just below the proximal
body,” and that "the product was in vive approximately 18 months at the time of revision.” Your firm documents in this
complaint that the ZMR Hip Systern components involved in this device fracture include a ZMR Porous Distal Stem
(18mm % 170mm, Straight) and a ZMR Cone D Proximal Body (d6mm x 3510m, Bxtended Offset).

(E) Complaint # CPT 1{}0{30573{) dated 10/28/2010, which states, "It is reported by patient's counsel that patient underwent
totai hip alihrop]asty on (KGN ©osioperatively on an unkaown date, the stern fractured and patient was revised on
" Your firm documents in this complaint that these "implants were in-vivo approximately 5 years 9 months,”
and ﬁuat the ZMR Hip System components invalved in this device fracture include a ZMR Porous Distal Stem (16.5mm
% 170mm, Bowed) and a ZMR Cone C Proximal Body (40mm x 33mm, Standard Offger).

(F) Complaint # REC-010768, dated 07/13/2009, which reports, "It is reported by pauant*s counsel that patient underwent
total left hip revision on or abour{GNGH I 4: zbout 14 months post-op, on GG ent was moving
from a treatinent table to an X-ray table when 48l =it a sudden and sharp increase of pain irjii ip. X-rays taken
immediately thereafter revealed a fractore of the proximal stem of the fernoral prosthesis.” Your firm dociments in this
complaint that the ZMR Hip System components involved in this device fiacture include a ZMR Taper Distat Stem
(18mmx 135mm) and a ZMR Cone B Proximal Body (40mm x 35mm, Standard Offset),

EEPLOYERETSIGNATURE - BATE eSIED
| Gary D. Urblel Goldner, Investigator Gﬁ‘dﬁ
SEE REVERSE . Sean T. Creighton, Investigator
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According to vour firm’s management on §7/21/201 1, the totality of actions identified and taken by your firm fo correct and
prevent the recurrence of fractures in ZMR Revision Taper and ZMR Porous Revision femoral prostheses fotlowing
implantation into patients is:

e Market withdrawal on 12/13/2002 of ZMR Taper Proximal Body;

¢ CAPA # WHIP-062308-001, initiated on 06/23/2008 and closed 61/27/2009, with no corrective actions planned and
no verification plan warranted; and

2 CAPA # CPO0000090, initiated oo §7/20/2011 "o determine the continued safety and efficacy™ of the ZMR system.

DESIGN CONTROLS

OBSERVATION 2
iegign validation did not ensure the device conforms to defined user needs and intended vses.

i 3 1 R M e 3 : It SR o () (4) )
Specifically, your firm hag not fully implemented “Design Verification, Design Validation,” Procedure # il Revs. 1, 2,

and 3, dated 01/02/1908, 02/01/1999, and (4/07/2000, respectively. Your firm documents that this procedase defines and
cu*ﬂmls the process&s and docnmema’mon of demgn verification, design validation, and reconciliation of desicn outnats to

’Howaver Your ﬁrm has rmi
ensured that desien validation for ZMR Hip Sysiem un"ghantable femoral prosﬁmsas canfmms o defined user needs and
intended uses.

The 510(k) notifications for the ZMR Revision Taper Hip Prosthesis (992667, dated 10/27/1999) and the ZMR Porous
Revision Hip Prosthesis (K994286, dated 03/10/2000) document that these fmplantable femoral devices consist of three (3}
components- a proximal segment or “body,” a distal stem, and a compression nut- that are infracperatively assembled to
construct the device. According to your firm's current ZMR Hip System marketing literature, the modularity of ZMR
Revision Taper prostheses and ZMR Porous Revision prostheses enables all three (3) sroximal body options- Cone Body,
Calear Body, and Spout Body- to be used with any of the distal steim choices- Taper Sz Paratis and Porous Slotted Stems,
and Spline Stem. Although your finn documents in the most recent twelve {12} OW total ZMR Hip Systemn
nstructions For Use that these implantabie femoral prostheses are contraindicated for patients with poor bone stock, 510(k)
notifications, K992667 and K994284, document that they are “intended for cementless revision hip arthiroplasty In patients
whose bone stocl is of poor quality or inadequate for other reconsiruction techniques as indicated by deficiencies of the
femoral head, neck, or portions of the proximal femur.”

Your firm identifies additional user needs and intended uses for ZMR Hip System implantable femoral prosthetic devices in
the product labeling warnings on pages 27 and 28 of the most recent “ZMR Porous Revision Hip Prosthests Surgical
Technigue.” These warnings state, “Stem fracture, particularly in heavy, physically active patients, is most likely to occur in
a prosthesis that is not supported proximally.” Notably, your firm's management agreed that “heavy,” “physically active,”
BTGV EE (S SIERATORE i TATETEEED !
Gary D. Urbiel Goldner, Invastilgater @BU@ [
SEF BEVERSE | Sean T. Creighton, Investigator .
: : T : 07/22/2011
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and “supported proximally” are subjective terms used by your firm. However, for ZMR Revision Taper and ZMR Porous
Revision femer &l prostheses, YOur ﬁzm EJas nof performed des;ga Vdfidaticn for ail bodv—stem combinatioas and/ or, ihe worst

stemn ﬁacmre the patient activity level(s) that will resuit in stom fracture: the an ametmt md quedity of proximal suggmj {inthe
patient that will result in stem fracture; and the combination of patient welght(sy, patient activity level(s). and amount and
quality of proximal support in the patfent that will result i stem fracture.

Out of two hundred seventeen (217) complainds received by your firm between 05/07/2001 and 07/14/2011 regarding ZMR
Revision Taper and ZMR Porous Revision femoral prosthetic devices, your firm received one hundred fifly-nine (139)
complaints, approximately 73%, alleging fractures in these devices following implantation into patients. Your firm
subssequently confirmed that these one hundred ffty-nine (159%) complaints are one hundred fifty-nine {159} iastances of
ZMR Revision Taper and ZMR Porous Revision fernoral prosthetic devices that Factured following implantation, and which
therefore required a revision surgery to implant a new femoral prosthesis into the affected patient. Exarples of these one
handred fifty-nine (159) instances inchude:

(A) Complaint # REC-011681, dated 09/28/2009, which reports, “During 3 weeks increasing pain mfg‘high A 18)
et a broaking sensation in the thigh and was unable to stand/walk and was admitted to bos :

. umenﬁ that this “patient is a§

mdicate rheumateié arthritis with poor bone stock. No devices were returned and they were I situ for 6 years and 8
months.” Your firm documenis in this complaint that the ZMR Hip System components invoived i this device fracture
melude a ZMR Taper Distal Stem (18mm x 185mm) and 2 ZMR. Taper Proximal Body.

{B)Y Compleint # REC-000734, dated §3/27/2007, which reports, “Fractured hip stem. Patient died shortly after revision.”
This complaint inciudes a letter to your firm from an orthopedic surgeon who wrote, “As discussed on the phone [
enclose the Znnmer rmpiam with a fractured stem Th:s was xmtlally 1m=:;lanteci W;th exee

B }(4)'(b)(6 D1 t_. i

thé ZMR Hip System comporents mvelved in ilm device ﬁacmrc mciuéc a ZMR Taper Distal Stem (EOmm X 185mm)
and a ZMR Spout A Proximal Body (46mum ¥ 45mm, Bxtended Offser).

(C) Complaint # RBASE-040140, dated 11/1172004, which reports that “approx. 43 days post-op stemn broke at body
junction/revision required.”

OBSERVATION 3

Procedures for design output have not been ostablished.

Specifically, your firm has not fully implemented “Desiga and Design Specifications,” Procedure # j 2 cicvs. 1o,

l EMPLOTEES] SIGNATURE BATE [BSUED

Gary D. Urbiel Goldner, Investigator ﬁﬁ‘g}ﬁ

i
SEE REVERSE " Sean T. Creighkton, Investlgator 1 07/22/2611
\

|
|

OF THIS PAGE | Thomas A. Peter, Investigator “TRF

FORM FDA 443 (0908} PREVIOUS EDEFON CESOLETE INSPECTIONAL OBSIRYATIONS PAGE § OF 21 PAGES




DEPARTMENT OF HEALTH AND HUMAN SERVICES
FOOD AND DRUG ADMINISTRATION

OISR ADGRESE ARD FHONE NUREER DATES OF RESPECTION

300 River Place, Sulte 5300 0T/06/2011 - Q7/22/2011%
Detroit, MI 48207 . FRINUMEER

{313} 383~-8100 Fax:;{313) 393-8133% L0G0Z207353

Industry Information: www.fda.gov/og/industry i
I NAME AN THTLE OF INDIVIDUAL 10 WHOM REPORT BEUED

T0: Jeffery A. McCaulley, Fresident, Zimmer Reconstructive

IR HANE “”} STREET ADDRESS N
Zimmer Inc, 345 E, Main Street
LY, ETATE‘ ZIP CORE, COUNTRY TYPE ESTABUSHMENT INSPECTED
Warsaw, IN 46580-2304 Medical Device

duted 01/02/1998 and 02/01/1999, respectively, and “Design Specifications (Outputs},” Procedure +akadl Rev. 3, dated
04/07/2000. Your finm documents that Procedure #Mﬂeﬁms and controls the processes and document ﬂow for desigs
and design specifications for new producis. Your firm defines desis (LY

n specifications in this procedure as “§

* However, vour firm has not enmg;gd ﬁmt des:tgn

__ggcﬂ" Cations goutguts) ssert ial for thepmper fm;c mmng of ZMR Hlp System implantable femoral prosthesges are
identified.

The 510¢k) notifications for the ZMR Revision Taper Hip Prosthesis (K992667, dated 10/27/1999) and the MR Porous
Revision Hip Prosthesis (X994286, dated $3/10/2000) document that these implantable femoral devices consist of thres (3)
components- a proximal segment or “body,” & distal stem, and a compression nut- that are intraoperatively assembled to
consiruct the device. According to your firm’s current ZMR Hip System marketing literature, the modalarity of ZMR
Revision Taper prostheses and ZMR Porous Revision prostheses enables all fhree (3) proximal body options- Cone Body,
Calcar Body, and Spout Body- to be used with any of the distal stem chotces- Taper Stem Porous and Porgus Sloited Stems,
and Spline Stem. Although your firm documents in the most recent twelve (123 of Motal ZMR Hip System
Instructions For Lise that these implantable femoral prostheses are contraindicated for patients with poor bone stock, 310(k)
notifications, 992667 aud K994286, document that they are “intended for cementless revision hip arthroplasty in patents
whose bone stock is of poor quality or inadequate for other reconstruction technigues as indicated by deficiencies of the
femoral kead, neck, or portions of the proximal femur”

Your firm identifies additional user needs and intended vses for ZMR Hip System implantable fermoral prosthetic devices in
the product labeling warnings on pages 27 and 28 of the most recent *“ZMR Porous Revision Hip Prosthesis Surgical
Technigue.” These warnings state, “Stem fracture, particularly in heavy, physically active patients, is most ikely to occur in
a prosthests that is not supported proximaliy.” Notably, your finn’s management agreed that “heavy,” “physically active,”
and “supported proximally” are subjective terms used by your finn. However, for ZMR Revision Taper and ZMR Porous
Revision femoral prostheses, vour finn has not defined or documented design spegifications {outnuts) that. for all body-stem
combinations and/or the worst case scenario body-stern combiuation, relate the following variables, throueh obiective
meastrable data. fo mindmizng stem fracture; patient weight: patient activity level amount and guality of proximal support
in the patient; and a combination of patient weight, patient activity lovel. and amount zud guality of proximal support in the
patient.

OBSERVATION 4

Procedures for design input have not been established.

Specificaily, your firm has not fully implemented “Design Inputs and Approvals,” Procedure # AR 2cvs. i, 7, and 3,
dated (1/A2/1998, 02/01/1999, and 04/07/2000, respectively. Your firm documents that this procedurs “defines and centmi%
t}ie rocess for establishing and reviewing the design inputs for new products.” Your firm defines desion inpuis in Procedure
Revs. 1.2, and 3, as §o) e _ .
.b) W ' Fiowever, your tirm has not ensured that desien requirements for ZMR

H@ Svsten g]amab e femo al grestiw;a s address the intended use of these devices, includine the needs of the patient.

i EMPLOYEEE] SIBNATURE - CATE [$SUED
| Gary D. Urbiel Goldner, Investigator GG
Sean T. Crelghton, Investigater
Thomas A. Peisr, Investigator m,@
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The 510¢k) notifications for the ZMR Revision Taper Hip Prosthesis (K992667, dated 10/27/1999) and the ZMR Porous
Revision Hip Prosthesis (K994286, dated 03/10/2000) document that these kmplantable femoral devices consist of three (3)
components- a proximal segment or “body,” a distal stem, and a compression mut~ that are intraoperatively assembled to
construct the device, According to your firm’s current ZMR Hip Systern marketfing Hterature, the modularity of ZMR
Revision Taper prostheses and ZMR Porous Revision prostheses enables ail three (3) pmxmal body options- Cone Body,
Calcar Body, and Spout Body- to be used with any of the distal stem choices- Taper 8 A Porass and Porous Slotted Stems,
and Spline Stem. Although vour finm documents in the most Tecent twelve (12) o e Jtotal ZIMIR Hip System
Instructions For Use that these implantable femoral prostheses are contraindicated for pauents with poor bone stock, 5104
notifications, K992667 and K994284, decument that they are “intended for cementless revision hip arthroplasty in patients
whose bone stock is of poor quality or inadequate for other reconstruction techniques as indicated by deficiencies of the
femoral head, neck, or portions of the proximal femur.”

Your firm identifies additional user needs and intended uses for ZMR Hip System implantable fernoral prosthetic devices in
the product iabeling warnings on pages 27 and 28 of the most revent “ZMR Porous Revision Hip Prosthesis Surgical
Technique.” These warnings state, “Stem fracture, particularly in heavy, physically active patients, is most likely to occur in
a prosthesis that is not supported proximally.” Netably, your firm’s management agreed that “heavy,” “physically active,”
and “supported proximally” are subjective terms used by your firm.  Hewever, for ZMR Revision Taper and ZMR Porous
Revision femoral progtheses, vour firm has not documented or clearly identified desion imputs that. for all bogﬁ—steng
combinations and/or the worst case scenatio bodv-stem combination, relate the fo].Iowmg variables to minimizing stem
fracture; patient weight; patient activity level: amount and guality of proximal support in the patient; and a combination of
patient weight, patient activity Jevel, and amnomnt and guality of proximal suppert in the patient,

PRODUCTION AND PROCESS CONTROLS P&EFC)

OBSERVATION §

A process whose resuits cannot be fufly verified by subsequent inspection and test has not been validated according to
established procedures,

Specificaily,

PART A TITANTUM ALLOY/TRARECULAR METAL HIp CUP DIFFUSION BONDING

and Tzvcmwm) by placing r-( o)

T ERELGVEES 3 — — - : - : . DATEﬁSSUSD
Gary D. Urbiel Geoldner, Investigator G@US
SEE REVERSE | Sean T. Creighton, Investigator

OF THIS PAGE | Thomas A. Peter, Investigator "mﬁ
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Tmer-patonted porous tantalun material, and Tivaniom is Zimmer’s trademark name for
titanium alloy 1“1 aAl-4V.

Products processed by diffusion bonding in your ﬁrm’sMM manufacturing celi include:
¢ TM Modular Cup —
o Continuunt Cup (also known as the .
o Trilogy Fiber Metal IT (where “TT” denotes “integrated taper™)

Products processed by diffusion bonding in your firy’s TM Diffusion Bonding and Fiber Meral Hip Stem manufachuring cells
inchude:
s NexCGen TM Tibia Plate
Nex(Ger Fiber Metal Tibia Plate
TM Humeral Stem
Th Reverse Stem
TM Reverse Baseplates
TM Primary Hip Stem
Epoch Fiber Metal Hip Stems (sizes 11, 12, and 13)
FerSys Fiber Meml Hip Stems
Mavo Hip

® & ® & 9 B & B

The Comtimem Cup s the hip cup component of vour {irm’s Contirnum Acetabdor System, Yowr firm’s indications for use
staie that:
e  The system is indicated for primary or revision sargery inr skeletally wature individuals for rehabilitating hips
damaged as a result of noninflsmmatory degenerative joint disesse (NIDIEY) or its composite diagnosss
#  The system Is intended for use either with or without bone cement in fotal hip arthroplasty

The Contirem hip cup is made wp primarily of twe components, which are married via the diffusion bonding process:
s A Trabecular Metal “shell” (poreus tantalum that is proximal to the patient’s acetabulum when Implanted)
= A Tivaninm “substrate™ (titanium alioy that is distal to the patient’s acetabulum when implanted)

Your firm’ s Final Validation/Qualification Report for Titenium/Trabecular Meial Cup Diffusion Bonding (Project W
Revigion 0} was approved on 1/19/2009. The report states that “The Trabecular Metal Cup lefusmn Beonding Process {for
the Contimuum Cup and T Modular Cup] has been validated with a high degree of assurance”. However, your validerion
resulis do not provide abjective evidence thet the diffusion bonding process is capuble of consistently producing products
rhar meeet speclfied requirements. For example:

A.  Aspart of your firm’s process validation of Tiranium/Trabecular Metal Cup Diffusion Bonding, you conducted the
operational qualification titled Challenge Tesiine af Critical Process Parameter Control Limits MEwsmm 0,
executed and reviewed on 12/10/2008). tates, as part of the Procedure Steps for Bond Strength Worst Case
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[ for each

Your process validation results Inchude furnace trend charts for each of theyaies dated 9/26/2008 and $/29/2008,
he soak temperature axis is labeled in S°C increments, and the soak

time 2X15 I8 1oL Clearly labeled. Y¢ nace trending chart is not adequate for is intended. use of providing soak
temperature readouts within iﬁ“’C and soak time readouts within +0/-2.5 minuies. Additfonally, your finnace mmdmg
charts are not adequate to determine the actual (i e, quantified) soak time and soak temperature the_fest &a

ather or nof these parameters fell wn‘hm your predetermined acceptance criteria of jil

oy
B. 5 ( ) states, as part of the Procedure Sxei. s for Bond Sfrenih Worst Case Challenge Test, that the “Ultimate soak

condifions” include a soak time of > for each cycle,

The soak times for each of &cﬂlcycles were documented. i a Firnoce Mosier Heat Log. Tn each case, the sogl time

was cutside of the predetermined acceptance criterion inutes):
Date Documented | Conversion fo
Seak Time Minutes
9/26/2008 4 hours 240 min 4
| 9/29/2008 3 hours, 52 min 232 min |

Your firm's Final Validation/Qualification Report Tor Titarium/Trabecular Metal Cup Diffusion Bonding (Project
wmﬂvision 0}, which was approved on 1/19/2009, lists protoco! deviations under Secrion 5.7, Your documented
seak times were not identified as deviations from your validation pretocol,
C.  The functions of the diffusion bonding furnaces used by your firm are controlled using i B software. Various
“recipes™ (e, programs) may be loaded into the software, depending on the needs of the process {e.g., heating rate}.
Your firm ;surporteély provided us with the printable output for the program used during your diffusion bonding
process validation. The document does not mdicate that the program was indeed used during your diffiusion bonding
validation, and your flrm was unable tofv whether or not this was the case. Your firm could not provzde adequate

_objective r-_v1dence documenting whichig
validation.

Your firm's Final Validation/Qualifivation Report for Titanium/Trabecular Metal Cup Diffusion Bonding (Project
WR@VWC]S was approved on 1/19/2009 states, under Summary, that “In summary, the OQ sample parts,

i 50 mm| parts an 78 mm TM Modular parts, passed the tensiie strengih requirement”, Your
firm’s process validation protocol calls for a sample size of je@titanium alloy/Trabecular Metal hip cups, but only n
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hip cups were used during the operational qudhﬁcatmn phase of yeur process validation.

Although your firm’s operational gualification protocel identified pressure as one of three worst-case conditions, your
firm’s management stated that pressure was not & challenged parameter during worsi-case testing when executing the
operstional gualification phase of your process validation.

F.

nart of the Procedure Steps for Bond Strength Worst Case Challenge Test, 1 ‘M

Zimmer Work Instruction (ZWI)t ﬂed- Facuum Furnace Systems Opergtion WRewsmn 4,
eﬂecmva 3/117201 1) is ﬂle cu{rent (E)‘ 4)| ruction for loading the diffusion bonding firnace, Accosding to the
i Bhe “Maximum quantity of product allowed” is chs

As part of your tirm § process validation of Tzramum/fl?aberufar Metal Cup szﬁ:szon Bonding, y nduc‘ced the
i QA Revision 0

Despite that a production load may va
qualification protocol specified to ‘g bl (") e

firm’s process validation addressed or challenged load configaration as a process pm ameter when execuling your
process validation.

G 0Q (b)__('J') states, as part of Reguired Equipment, that the ‘Wﬁ“ﬂrnﬁce” with asset number “ i

during worst-case goenario testing (7.2, operational qualification).

Your firm's Qualification/Validation Plan for Titanium/Trabecular Meial Cup Diffuston Bonding (Project 4k
Validation Plan Revision #1) was aporoved on 12/572008 and included [ﬁln(mdmv furnaces. mciude the
furnace, as well amther furnaces, which were manufactured by a different manufhcturer

During operational qualification, your firm performed worst-case scenario tcstm to chiallenge your predetermined
processing limits using th fwnace There Is no documentation that the (b){ ) furnaces, which were included

EMPLOYEE(S) SIGNATURE DATR ISBUED
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in your Gualification/Vatidation Plan Tor THavium/Tyghecular Metal Cup Diffusion Bonding, were considered during
worst-case scenarto testing, Processing Hmits for th farnaces were not challenged,

H.  Your firm’s Qualification’/Validation Plan for Titaniun/Trabecidar Meial Lup Diffusion Bonding (Project W
Validation Plan Revision #1} was approved on 12/5/2608 and }nciuéeder:dm g furnaces. According to
manggement, the installation qualification (10} completion dates for cach fiurnace are:

| 1Q Completion Date |
772312004 !
11/2472004
10712/2007
11/29/2007
[ 112472008 |

Your firm's management stated that (1) the mode numbers vary because the firnaces were purchased at different
tiines, and (2) that they represent different versions of the diffusion bonding furnaces.

As part of your firm’s process validation of Tiraniuny/Trabecular Metal Cup Diffusion Bording, you conducted the
perforinznce qualification titled Process Capability Analysiy (Performance Quahucauon Project Revision 0,
execuied and reviewed on 12/10/2008). The performance qualification Procedy that the only furhaces
used during performance qualification were those with gsset numbers g j During performance
qualification, no hip cup lots were processed by 3 of th wnaces included in your firm’s Qualification/Validation
Plan for Tharmum/Trabecular Metal Cup Diffusion Bonding, 'Thus, there exists no objective evidence that the three
omitted furnaces are capable of consistently producing products that meet your acceptance ciiteris.

L As part of your firm’s process validation of Titanium/Trabecular Metal Cup Diffusion Bonding, you conducted the
performance qualification titled Process Capability Aralysis (Performance Qualification Project evision 0,
execnted and reviewed on 12/10/2008). The performance qualification Procedure documents that the last load
processed during performance qualification ocourred on 11742008,

ThMumace with asset numbe“m installed on 11/24/2008. Your firm’s Qualification/Validation Plan
for Titaniumy Trabecular Metad Cup Diffusion Bonding, which was approved on 12/10/2008, does not document why
another bending furnace was ad theqalidation, nor does if rationalize why the process was not validated for the
fumace with asset numbew

I Zimmer Engineering Specification (B} 4 titled Frabecular Metol Diffusion Bonding Process Parameters for
Trvanium (Ti-641-4V), states that the maximum load size is ‘| ) . Based on your
memors dated 7/13/201 1 and titled S.ummczfy Table for Furnace Load Size Used for Proccss Cua ticn
Project “4The minimum number of pleces in a firnace load in the performance gualification W&mmce& The
maximum number of pieces it a furnace load in the performance qualification was H @ picces.”

‘m_uw—-——w_-——————m—} EOLEVERTE SONATURE DATE ISSUED
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Ziminer Work Instruction (2 WI)- titled ARSIV acium Furnace Systems Operation m- (Revision 4,
effective 3/11/2011), is the current work instruction for loading the diffusion bm}dmﬁ ﬁirn ace, According 1o the
Furnace Load Specifications, the ‘Maximum quantity of product allowed” is ¢ pcs

?’W} permits firnace loads 1o range from 1 folilivieces; however, your diffusion bonding process is enly
perfermame gualified for furnace Joads befweun _) (_" . i

PART B: TITANITM ALLOY/TRABRCULAR METAL Hip Cup REWORK PROCEDURE

(h) (4)

Your firm’s Standard Operating Procedure (SOP)

titled Palidation Master Plan (Revision 2. effective 6/16/2009),
was nof fully implemented at its thse of use. It defines va g

Hdation as

. ) 3 . _ - The Pm pose of
the procedure is “to define the methodolozy, activities, and deliverables requxred o assure that systems and processes are
validated”.

Yoar firm’ s Zinuner Work Instruction {ZWI titled 8 b 7t ol er Cup Post Bond Muachining (Revision
3, effective 4/22/2010) describes the procedure for machining the (; fiip cup (also known as the Consfrmm hip cup,
whwh is deseribed in Part A} afier undergoing the diffusion bonding process also described in Part A.

WHE employees are permitted to perform mechanical rework on a Consinunm hip cup in the event that the device
fails the defined design specification for circularity. Specifically, if the hip cup is measured for cireularity and found to be
unacceptably “out of round,” it is placed into a vice and mechanical force (f.¢., compression) is appiied, which physically
deforms the hip cop nto an. agceptably round shape that meets the circularity specification. After this rework step, the device
is checked to ensure that all other dimensions meet their respective design specifications. The number of hip cups vour firm
reworks during each production order is documented in the production order’s respective Device History Record (DHR).
However, specifically which individual hip cups are reworked is not docymented and cannot be defermined by reviewing
your firm’s DHRs. Your frm’s management estimated that approximately 6% of all Conrimem hip cups manufacturad
andergo the rework process.

According fo discussion with management on 7/12/2011 and 7/13/201 1, the rework process was validated according to
Limmer Research Report (ZRR) numbe}'_iﬂed Effects of Bending ontiruum Shells on the
Substrate and the Porows Coating Bonding Inferface, which was approved on 1/29/2010. Your firm mam:factures _
Contbrazim hip cups with varying diamefers to acoommodate 2 variety of physician and patient needs. Additionally, yowr
firm manufacturves Congfrum hip cups in three unique screw hole configurations so that the physician may fix the hip cup to
the patient’s acetabuium as securely as possible:

s Uni-Hole (i ¢, one screw hole}
¢ Cluster-Hole {i e., three asymmetrically oriented screw holes)
e  Multi-Hole (7 ¢, three symmetrically oriented screw holes;

..VHOYEEJ%) BiGNATURE
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The scope o_ciudad Contiyum hip cups wzth dxameters rangmg from 48 mm to 78 mm (m mcrements
i v . : .

_ Towever, the validation resalis dactmented In your repori do not provide ab;ecfwe evidence that the
Titanium Abloy/Trabeculur Metal rework process I captble of consistenty producing products thar smeet specified
requirements. For example:

A.  Five identical, 48 mun-diameter cluster-hole Contimuum cups were tested. (O these, zero had failed to meet the defined
circularify specification prior to testing. The experimental setup for your process validation did not aconrately sinmlate
the scenario intended o be validated,

B, Only one dlameter and screw hole configuration (48 mm, Cluster-Hole) was tested during validation. Subsequently,
these test results were compared against a Finie Element (FE) Mode! in an afiemgpt to positively test the modei’s
validity. More data points are necassary to definifively validate that the FE Model may be used to accurately predict
{he mechanical and material characteristics of reworked devices with diameters and screw hole configurations other
than that which was physically tested.

€. Zimmer Work Instruction {ZWI)Utied dc T3 Modular Cup Post Bond Machining (Revision 3,
effective 4/22/2610), pemms mulﬂplc rework cycles, so iong as corapression axis remains constant for each cycle and
deflection is no more ihan . Material fafigue strength is not given consideration and not a challenged parameter
during vour process valzdaﬂm}.

D.  Other perlinent parameters are not given consideration and are not challenged during your process validation,
mcluding:
a. Compression axis with respect to screw hole orientation and location
b. Heating rate during the diffusion bonding process, which may vary according to your firm’s diffusion bonding
procedures

OESERVATION S

Certain inspection, measuring, and test equipment is not suitable for its ivtended purposss.

Specifically,

The Purpose of your firm's most recent revision of Standard Operating Procedure (SOP titled AMamufacturing
Process Inspection Svstem (Revision 15, effective 6/30/2010), is to “Describe the procedure to perform quality inspections

during the manufacturing process.” Additionally, at least one Measurement Instruction Sheet (MIS) is associated with each
product Tof manufectured by your firm. The MIS sheet details each dimensional measurement that must be-checked by your
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employees {o determine whether or not design specifications are met. SOP "___)_(_ ) delineates how your employees are o
complete MIS sheets in order to perform in-process acceptance activities for products manufactured by vour firm.

MIS sheets call for the use of a caliper, micromater, and/or height gage to routinely perform dimensional measurements for
many products manefactured by yowr firm, inclading the Comtirzmm hip cup,

The Cortirnaem hip cup is one component of your firm’s Continuum Acetabular Svstem. Your firm’s indications for use state

that:
»  The system js indicated for primary or revision swrgery in skeletally mature individuals for rehabilitating hips

damaged as 1 result of noninflammatory degenerative joint disease (NIDND) or its composite diagnoses

a  The systetn is intended for use elther with or without bone cemnent in total hip arthroplasty

The Conitrnon hip cup is made up primartly of two components, which are married viz the diffusion bonding process (see
Observation 5);

A Trabecular Metal “shell” (porous tantalum that is proximal to the patient’s acetabulim when implanted)

s A Tivaniwn “substrate” (titanium alloy thet is distal to the patient’s acetabufum when implanied)

i b) (4

&

Your firm manufuctires the Contipuun: in
I

Your firm performs in-process acceptance activities after each of these phases. The Convinuum hip cup dimensions measured
using a caliper, micrometer, o7 height gage during such in-process activities are as follows:

According to your firm’s management, the calibration specifications and resolution limits for your calipers, micrometers, and
sight geges are as foifows:

Gage
[Caliper
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fiage Caﬁbr&iwnSemmt&ou | Resointfient
Micrometer Gl
[ Height gage

As shown above, the measorement precision of your firm’s calipers, micrometers, and height gages is limited by the
respective calibration specification. 'The precision limitations of your mensurement insiriments do not allow your firm to
definitively ensure that design specifications are being fulfilled in 11 of 17 Deviee History Records reviewed, For example;

1. After machinins y subsirate, your firm uses a caliper to verify that the flange height dimension is
between § _)_‘ ) B According to your fivny’s management, your calipers read out to 1/10,000 of an
inch {i.e., four decimal p aces) Suppose the measurement reads 0.2550 inches, and so it s deemed 1o be within
your des&gn specification. However, due to the precxsmn fimit of your firm's caliper, the actual flange height may in
fact be 0.2560 inches. Your fimm’s most recent revision of Standard Operating Procedure (SOP) thﬂed
Nonconformance/Deviation Report {Revision 13, effective 4/1/201 1), defines a nonconformance as “the failure of 2
product, process or Device History documentation to meet specified requirements.” In this sftwation, your fitmn
would moorrectly allow the Tivantum substzate component to “pass™ this particular check, as opposed fo deeming
the part t0 be a nonconformance per SOPW

the Tivani

2. Aﬁe} machining the Tivaniom svbstrate, your firm uses a micrometer to verify that the boss diameter is betwesn

e According to your firm’s management, your micrometers read out to 1/10,000 of an inch
(z.e., four decimal aces} Supp neasuretnent reads 0.4934 inches. According to the most recent revision of
Limmer Work Insﬁuctmn {Z W) titled Numerical Rounding of Dimensional Measurement Results (Revision
4, effective 1/23/2606), employees are to “Round the measurement 1o the same level of significance (same number
of digits to the right of the decimal point} as the corresponding specification™. In this case, the measurement would
he rounded to 0,493 inches, and 50 it is deemed to be within your design specification, However, due {o the
precision limi of your firni"s micrometer, the actual boss diameter may in fact be £.4935 inches, which W(mlci
subsequertly be rounded to 0.494 inches. In this situation, vour firm would incorrectly allow the Tivanium gubstr
component to “pass” this particular check, as opposed to deeming the part to be a nonconformance per SOP jil

overall cup height is at leas According to your firm’s management, your height gages read out to
1710,800 of an inch (L e., four decumal places). Suppose the measurement reads 0.8360 inches, and so it is deemed to
be withins your design specification. However, due to the precision Jimit of your firm’s height gage, the actual
overall cup height may in fact be 0.8350 inches. In this situation, your firm would incorrectly allow the final
iuum hip cup to “pass” this particular check, as opposed to deeming the part to be a nonconformance per SOP

3. After machining the final Continnan E}ii cup post-diffusion bonding, your firin uses a height gage to verify that the

RECORBS
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OBSERVATION 7

The device history record does not demonstrate that the devics was manufactared in accordance with the device magter
record.

Specifically,

Fhe Purpose of your finm's most recent revision of Standard Operating Procedure (SOP} @ Ehe Mamfaciuring
Frocess Inspeciion System (Revision 13, effective §/30/2610), is to “Describe the procedure to perform quality inspections
during the manufacturing process.” Additionally, at least one Measurement Instraction Sheet (MIS) is associated with each
product Jot manufactured by your firms. The MIS sheet details each dimensj easurement that must be checked by your
employees to defermine whether or nat design specifications are met, SOP delineates how your employees are to

| complete MIS sheets in order to perform in-process acceptance activities for products manufactered by your firm, including
the Confinum hip cup.

The Contismum hip cup is one component of vour firm’s Continmuam Acetabular Spstemr. Your firm’s indications for use state
that:
o The system is indicated for primary or revision surgery in skeletally mature individuals for rehabilitating hips
damaged as a result of noninflapmatory degenerasive joint disease (NIDJD) or its composite diagnoses
e  The systern Ig intended for use either with or without bone cement in fotal hup arthroplasty

The Comtinum Hip cup is made up primarily of two components, which are married via the diffusion bonding process (see
Observation £

e A Trabecular Metal “shell” {porous tantalum that is proximal to the patient’s acetabulum when implanted)

¢ A Tivanimm “substrate” (fitanium afloy that is distal to the patient’s acetabulum when implamied)

Your firm manufactures the Contingar hin conin Glb-oo
(D) (4)

Your firm performs in-process acceptance activities after each of these phases. The Condinmen hip cup dimensiong that are
measured quantitatively (i.e., as opposed to dimensions that are vezified by a go/no go chedk) include:
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Ire ET of 11 Device History Records reviewed, your firm fufled lo document the actual dimensiongl measurements
deseribed abave as evidence that yorr device was mannfaciured in accordernce with the Device Masier Record,

Additienally, your firm performs “VERIFY PART: PRODUCT IDENTIFIERS” during inspection of the Continem bip cup
after diffusion bonding. This step involves a number of cheeks as defined by the part drawings and SOP IS - hough
your MIS sheet requires this step to be perfom}ed visuaily, one of these checks is a dimensional messorement of the device
diameter, which your firm failed to document in 11 of 11 Device History Records reviewed as evidence that vour device was
manufactored In accordance with the Device Master Record.

Fmally, upon machining the Tivaniam substrate for the Confirmann hip cup, your MIS calls for visual checks of the
flange/spherical radius junction and the boss/spherical radius junction, each of which have a tolerance of +/- SIgMnches.
Such precision is impossibie to achieve with the naked eye (i, the dimension must be rreasured quantitatively). In 11 of 11
Device History Records reviewed, actual dimensional measurements for these design features were not docymented as
evidence that device was manufactured in accordance with the Device Master Record.

ACCEPTANCE ACTIVITIES
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CBSERVATION B

Procedures for acceptance of incoming product have not been established.
Specifically,

Your firm’s most recent revision of Zimmer Work Instruction (ZWI titled Receiving Inspection Procedurs (Revision
14, effective 5/26/2010), has pot been fully implemented. The Purpose of the procedure is to “1o provide an assessment
system for dispositioning the guality of Incoming finished devices and component materials that are used in a finished
device”. Additionally, your firm vses Tnspection Instruction Sheets (I18s) to perform incoming product inspwiion The 1IS
sheet details each feature that must be checked b your employees to determine whether or not the ncoming product is
- lineates how your employees are to complete HE sheets in order to
3 W “GAGE/DATA COLLRCTION SHEET” is used fo document the
mspacuon results Per ihe (.-t.’.)- (¢ )- . Gmde[znes, “A11 orders where variable data can be collected requires the inspector to
N o1 the data on the Gage/Data Collection Shee! [N .. For attvibute data the nspecior can record one
Pass All for all samples.” In 2 of 2 Gage/Dats Collection sheets reviewed, your firm failed to documient oll incoming
product acceprance activifies as evidence that such incoming producet julfiils predetermined accepiance criferia for use in
Jinished producis.

For example, step one of the IS used for the inspection of incoming raw titanior, afloy bar stock with description #2.75 DIA
BAR TI 6AL 4V ELP is termed “VERIFY PRODUCT IDENTIFIER” with description “VERIFY MAGNETIC CHECR™.
During this step, the inspector is required to use a magnet o test the magnetism of the bar stock. The respective Gage/Data
Collection Sheet does not provide evidence that the required magnetic check was perfo i raw titanitan aliov bar stock.
Your firm’s management estimeted that titaniom alloy bar stock is used in approximatew of finished products
manufactured by vour finm.

-OBRSERVATION 8
Procedurss for the acceptance of in-process product have not been established.

Specifically,

Your firm's most recent revision of Standard Operaling Procedurs (SOP)R :" B titlcd Mamfacturing Process Inspection

System (Revision 15, effective 6/30/2010}, as not been fully implemented. The purpose of SOP [ZEMs to “Describe the

procedure to perforn quality inspections during the manufacturing process.” Additionally, at least one Measurement

Instruction Sheet {MIS) is associated with each product lot manufactured by your firm. The MIS sheet details each

d:;mensiozaal measurement that must be checked by your emplovees to determine whether or not design specifications are

met. SOF QSN delincates how your employees are to complete MIS sheets in order to perform In-process acceptance
activities fm’ produats mapnfactured by your firm.
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Some machines used by your firm during manufacturing, such as mills and lathes, use cutting tools that wear down over time,
Due to tool wear, these machines may no longer be able to adequately cut parts fo meet your firm's design specifications. In
cases of extreme wear, the cutting tool may break. In the event that your employees rust replace the tool due fo wear or
breakage, you firm's ranagenient stated that the employee must perform in-process acceptance activities on the art
manufactured to ensure that design specifications ave met. According to your firm's management, approximatel

machines used by your firm during mantfacturing utilize disposable eutting tools,

The sampling plan for some dimensional measurements taken during in-process prodicct inspection is “IST/LAST, as
defined by the associated MIS sheet. An example such a dimendional measurement appears i the MIS for the Contintum
hip cup.

The Contirneurm hip cup is one component of your firm's Cominunm Acerabular System, Your fivm's indications for use state
that:
s  The system is Indicated for primary or revision surgery in skeletally mature ndividuals for rehabilitating hips
damaged as a result of noninflammatory degenerative joint disease (NIDJID) or its composite diagnoses
¢ The system is infended for use either with or without bone cement in total hip arthroplasty

The Cortinzaen hip cup is meade up primarily of two components, which are married via the diffusion bopding process (see
Gbservation 5)

e A Trabecular Metal *shell” (porous tantalum that is proximal to the patient's acetabulum when implanted)

e A Fivanitm “substrate™ {fitanium alloy that is distal w the patient's acetabulumn when implanied)

Your firm manufactures the Comsinuon hip cup i (BI9) e Dhases:
——" HUIALLALGS LG Lt ALl O

The MIS sheet deline ] measurements that must be checked after final machining of the Continaen hip cup
includes a check of 9 _ which wiilizes the “18T/LAST” sampling plan. For this particular check, the MIS
instructs the smployee o ~Check part afier a tool change”. In 17 of 11 Device History Records reviewed, your firm fulled to
docurment that in-process acceptence activisies are performed affer a fool change o ensure that design specifications gre

being fuifilled.

MANAGEMENT CONTROLS
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OBSERVATION 16

Management with executive responsibility has not engured that the quality policy is understood, implemented and mainiained
at ail levels of the organization.

Specificaily, ss detailed in the preceding observations, management with executive responsibility has not ensured that as of
the current inspection, the following components of the quality system have been fully implemmented and reaintained at ali
levels of your firm:

Corrective and Preventive Actions (CAPA);
Design Controls;

Production and Process Controls (PEPCY;
Records; and

Acceptance Activities.
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Observation Annotations

QObservation 1 LUnder consideration, Observation 2: Under consideratios.
(Observation 3: Under consideration. Observation 4: Under consideration.
Obsesrvation 5: Promised to correct. Observation 6: Promised (o corvect,
Observatien 7: Promised to corvect. Observation 8: Reported corrected, not verified.
Observation 9 Promised to correct. Observation 10: Promised to correct.

* DATES OF INSPECTION:
87/06/201 (Wed), 07/07/2011{Thu), 67/08/201 1(Fri), 07/11/231 1Mon), 07/12/2011(Tue), 07/13/208 1{(Wed), 07/14/2011(Thu),
077157261 1Fs), 072172004(Thu), 07/22/2011(Fri)
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