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This docwuent lists observations made by the FDA representative(s) dwmg the inspection ofyour facility. They are inspectional 
observations, and do not represent a final Agency determination regarding your compliance. Ifyou have an objection regarding an 
observation, or have implemented, or plan to implement, con·ective action in response to an observation, you may discuss the objection or 
action w-ith the FDA representative{s) dwmg the inspection or submit this infonuation to FDA at the address above. Ifyou have any 
questions, please contact FDA at the phone munber and address above. 

The observations noted in this Form FDA-483 are not an exhaustive listing ofobjectionable conditions. Under the law, your 
firm is responsible for conducting internal self-audits to identify and c01nct any and all violations ofthe quality system 
requirements. 

DURING AN INS PECT ION O F YOUR FIRM WE OBSERVE D: 

OBSERVATION 1 
A process whose results cannot be fully verified by subsequent inspection and test has not been 
adequately validated according to established procedures. 

Specifically, 

t:i!JJi:..J.i. This is a repeat observation from the FDA inspection dated 611612014 to 613012014. 

Note 2: This process validation observation comprises the following 9 parts: 
A. 	 (15} (4} sterilization validation 
B . 	 ~D) (4) Isterilization validation 
C. 	 Sterile packaging process validations 
D. 	 ~I)} (4} water system validation 
E. 	 Validation o;(b) (4 ) I cleaning process governed by WI G0035 (R ev. 4, effective 911912011) for knee femoral 

implants 
F. 	 Validation o.tj(DJ (4)] cleaning process governed by work in struction WIG0151 (R ev. 1, effective 412112015) for 

metal hip, extremities, knee, trauma, microfixation, and sports medicine devices 
G. 	 Validation o~ (4)] cleaning process governed by work in struction WI G0150 (R ev. 3, effective 51512016) for 

devices made ofultra-high-molecular-weight polyethylene (UHMWPE) 
H . 	 Validation ofl(b) (4Q ' cleaning process governed by work instruction WIS0086 (R ev. 3, effective 1011312015) 

for sports medicine and microfixation devices manufactured out of1(D) (4) and(D) (4}~als 
[. 	 Ultra-high-molecular-weight polyethylene (UHMWPE)~Il) (4) molding 

process validation 
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A. 	 The "metals" family sterilized by (6) (4) has not been adequately validated to provide obj ective evidence 
that sterilized devices meet a SAL of (as purpmted by the validation and revalidation repot1s. All revisions of 
S OP 9.4.2: (6) (4) Sterilization ValidJtion M ethod effective since at least 12/7/ 1999 require validations to 
comply with the ISO 11137 standard. 

Preventive action #PA-00538 was initiated on 1/7/2016. As of9/ 14/20 16, the problem statement read: "The scope 
ofthe PAis to capture the development ofmultiple (IJ) (4 ) sterilization product families and the 
suppmting activities." The preventive action was in-progress at the time of this in inspection to re-define existing 
(IJ) (4) families such as the "metals" family using the principles ofiSO 11137. As of 10/25/2016, the 
"metals" family comprised approximately(o) unique item numbers that were distributed betv.•een 7/ 1/2014 and 

10/ 13/2016. These~) item numbers i~lude devices such as Taperloc porous femoral hip implants (e.g., item 
number 103205) and Biomet porous tibial tray implants (e.g. , item number 141213). 

1. 	 The criteria that clearly define the metals family have not been adequately documented as required by ISO 
11137. The initial validation, revalidation, and subsequent assessments for adopting devices into the metals 
family do not substantiate the product scope of approximately (IJ) item numbers comprising the family as 
of 10/25/ 2016 that have been distributed between 7/ 1/20 14 and 10/ 13/20 16. Specifically: 

a. 	 The initial validation of the metals family by the (b ) (4) method (Validation #126) and 
revalidation (Validation #282) were approved on 5/27/2004 and 1/5/2009, respectively. Neither 
validation defines a product scope. In each case, simulated product (sample CP550 157) was 
tested. 

b. 	 The product scope represented by the simulated product had not been defmed at the time of the 
validations. During the "Equivalency Justificat ion ofSimulated Product for Use in Sterility 
Validation" for CP550157 (approved 3/ 17/2003), the scope 

During the study, your finn chose 
compan son agamst the simulated product. However, a 
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comprehensive product scope intended to be represented by the simulant was not documented. 

c. Assessments for adopting devices into the metals fami ly have routinely not been documented. 

Approximately(6 } (4} unique item numbers belonging to the metals family ~~~ 
have no documented assessment ofwhether they introduce a greater sterilization challenge than 
the simulant. Approximately (D) (4) devices with these (D) item numbers were distributed by 
your firm bet\¥een 7/ 1/2014 and 10/ 13/2016. 

It is unknov.'Il how many devices comprised the metals family at the time the simulant was 
approved on 3/ 17/2003; however, your firm did not begin manufacturing approximatel:{(D} (4} 

- unique item numbers until after that date. (D) (4) item numbers ~J 
have no documented assessment associated with them. Approximately(D} (4} devices with these 
(15} item numbers were distributed by yoW' finn between 7/ 1/20 14 and 10/ 13/20 16. 

n . 	 YoW' firm's biobW'den monitoring and dose audit program for the metals family is inadequate because it 
utilizes simulated product that does not represent approximately r6) (4) item numbers (6) 
comprising the family. Consequently, the continued effectiveness ofthe (b} (4} sterilization dose has not 
been adequately demonstrated as required by ISO 111 3 7. 

YoW' firm's Associate Director ofSterilization Technology explained that (6) (:it) 
~--~--------------~ for metal devices prior to packaging and sterilization. At the time the 

O>uJJou H••"u prcoauct was approved on 3/ 17/2003, the onl~D} (4 } lines cormnissioned in (6} (4} were 
located in the(D} (4} (D) (4} ). As of9/ 12/2016, the simulated 
product (CP550157) continues to be (b } (4 } in(b} (4} before being inspected in (D} 
(15} (4} and packaged in (15} (4 } 

-....,;....;...~---------' 

From the time the simulated product was approved on 3/ 17/2003 to 10/25/2016 , the metals family has 
evolved into approximately(D} unique item numbers that ar (D) (4} in at least r6) (4) work 
centers throughout (D} (4 } ' ·' From there, the devices follow different process flows prior to packaging 
in a clealll'oom environment that may affect product biobw·den levels. For example: 

Devict> 	 (D) (4} Subst>qut> nt. Pr·oct>ssing Stt>ps 
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Vanguard CR knee porous femoral 
components 
(e.g., item number 183056) 

Van guard XP CR tibial trays 
(e.g., item number 195273) 

Freedom Hip System constrained 
modular head component 
(e.g., item number 110025 131) 

Regenerex acetabular shell 
(e.g., item number PT -126272) 

Wor k C l'ntl'r 

l~O 


l~D 


~~~_::] 


l~D 


• Inspection \(b) (4 ) 
• Assembly(b) (4 ) 
• Inspection ~( b) (4 ) 
• Packaging {(b) (4 ) 

• Inspectio~t~b) (4 ) 
• Packaging(b)(4 ) 

• Inspectio~t~b) (4 ) 
• Packaging(b)(4 ) 

• Rio,.ing~) (4) 
• Inspection (b) (4 ) 
• Packaging(b)(4 ) 

1--

~ 


As stated previously, the simulated product does not adequately represent approximately~D) (4 ) I 
item numbers comprising the family. Approximately~D) (4n devices with these ~~0 item numbers 
were distributed by your fum between 7/ 1/2014 and 10/ 13/2016 . 

lll. 	 A review of the metals family and the simulated product that represents the family has not been adequately 
documented at least annually as required by ISO 11137. Approximately~D) (4)1 devices having the 
(15) item numbers comprising the family were distributed by your fum between 7/ 1/2014 and 
10/ 13/2016. 

a. 	 Your firm could not provide evidence that reviews were held prior to 2014. 

b. 	 During the annual reviews held in 2014 and 2015 , your firm detennined that "the product family 
and the product to represent that family in dose audit testing remain valid." The rationale provided 

in the repmts is not adequate. Specifically : 

... 
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1. 	 The repmts included trend analyses of simulated product biobw-den, which determined "a 
stable trend over the life ofthe product family. " As discussed in Part B(ii) of this 
observation, approximately[(o} (4} l ofthe devices belonging to the metals family are 
not adequat ely represented by the simulated product. 

2. 	 The repmts also included trend analyses of[(D} (4}j product biobw-den testing perfonned 
according to QP0020: Routine Bioburden Samp ling - Finished D evices (Revs . 13 and 14, 
effective 5/ 1112011 and cunent as of 11117/ 2016) . The trend analysis within each repmt 
detennined that "the 1(o} (4 } Iaverages for this family have demonstrat ed control over 
time. " Per QP 0020, yow- finn te sts 

1
(6J (4)1 devices for biobw-den~D) (4 n , of 

which~D} (4 n come from the metals family. The practice of randomly sampling five 
or six disparate products per(D} (4} and averaging their biobw·den results is statistically 
invalid and does not comply with ISO 11137 requirements for biobw-den monitoring. 
Notably, there have been two instances since 2014 in which "porous hip" devices from 
the metals farnily failed to meet~IJ) (4 Jl biobw·den acceptance criteria. 

3. 	 The reports claim that "Since the establishment of the product family, there has been no 

significant change to the manufactw-ing processes that may contribute to higher 
biobw-den levels. The processes, equipment, environments, and operator involvement 
have remained fimdamentally the same. " Part B(ii) ofthis observation describes how the 
environments to which devices are exposed after[(IJ} (4} l have changed over time. 

B. 	 The validation of[(b} (4} I sterilizat ion 
1
(D} (4} I (Validation #79, approved 3/ 14/2003) fails to provide 

objective evidence that devices are sterilized with an SAL of~s pw-port ed by the validation report, which claims 
confor1nance with ISO 11135. !(o} (4} 1is used to sterilize sp01 medicine, trawna, and microfixation devices 
manufactw-ed from~b} (4} )res orbable material,~ll} (4 Jland other materials . Specifically: 

r. 	 The (o} (4} 1 I cycle run dw-ing the validation (Load #0 1283-C) failed to conclusively demonstrate 
that the IPCDs and EPCDs pres ent a greater sterilization challenge than the natw·a.l product biobw·den at all 
locations throughout the sterilization load. One of the 30 product samples tested positive for microbial 
growth without further investigat ion. 
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11. 	 Justification that the simulated product used during the validation (lot number M770070 , item number 

undefined) presents an equal or greater sterilization challenge than the most difficult to sterilize product 
was not documented. The initial validation did not did not provide a. product scope, but yom fll'lll 
estimat ed that approximately 211 unique item numbers were part ofthe sterilization family at that time. 

" . 
lll. 	 The validation does not provide evidence that product sterility samples and IPCDs were placed in the most 

difficult-to-sterilize locations in the load dming the [ D) (:it) cycle a.n4 15) (4) cycles. Products 

sterilized by~l::i) (4)1 are packed into(l::i) (4 )$ c totes (b) (4 ) ~· 
~b) (4 ) . During the 1(15) (4 ) I cycle and ~~~ cycles, yom finn place~~~ product samples and (b IPCDs 
within[~b totes throughout the sterilization load. However, the location within ea ch tote was not defined. 

) 
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l V . 	 Al~<"'ualificotiom oonducl<d hotw" n 2004 ond 2015 l.cl< ohj octivo ovidenoo that a pwduct SAL 
of 1wa.s achieved. Specifically: 

a. 	 Dming requalifications in 2004 and 2005, yom finn tested product samples in addition to IPCDs 
and EPCDs for sterility. In each year, one of the product samples tested positive whereas all 
IPCDs and EPCDs tested negative. The documented rationale within each investigation (dat ed 
12/29/2004 and 5/24/2005) to "invalidate" the sterility fa.ilmes is not adequate because the 
location of the product sterility samples and IPCDs within each tote were again not defmed. The 

requalifica.tion res ults in 2004 and 2005 indicate that the natmal product biobmden may present a. 
greater sterilization challenge than the IPCDs and EPCDs used at that time. 

b. 	 Dming requalifications since at least 2008, yom fn'lll has assembled IPCDs in a manner that 
apparently renders (OJ (4) . E than in earlier requalifications and the initial validation. 
Products sterilized by l(b ) (4 ) are packaged in configmations such[(l::i) (4 ) I, 
which in tum is packaged in -( b) (4) I· DW'ing the initial validation and 

requalifica.tions in 2004, 2005 , 2006, and possibly 2007, IPCDs were assembled by placing Q~} 
(15) (4 ) 	 Iwith the product. Beginning in 2008 , IPCDs were assembled by 
(b) (4 ) I 
~b)(4) I A comparative res istance study has not been perfm'llled to demonstrate that the 
cw1·ent-da.y IPCD presents an equal or greater sterilization challenge than the most difficult to 
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sterilize product. 

v. 
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C. 	 For temunally sterilized devices, validations of sealing machines and associated tools/dies do not provide objective 
evidence that sealed packaging will consistently meet acceptance criteria with a lrigh degree of assmance. For 

example: 

1. Yom f1tn1's Package System Validation Corporate Biomet Procedme, CP1516 Rev. 1 effective 12/17/2010, 
references confonnance to EN 868-5:2009, wlric 

, however, all sealer validations performed from 12/ 17/2010 to 04/07/ 2016 have not complied 
with this standard H:em. For example: 

a. 	 Operational Qualifications and Perf01mance Qualifications perf01med for sealers and dies do not 
consistently include verification of seal integrity in accordance with sections 5.3.2 (Operational 
Qualification) and 5.4.2 (Perf01mance Qualification) ofthe standard. As of04/07/2016, yom fiml 
implemented (15) (4 ) testing, but you have not completed assessment and 
remediation of all sealer and die validations performed before tlris date. Yom subject matter 

expe1ts (SMEs) stated that prior to tlris date, you neither had the capabilities on site nor contracted 
third pa1ties to perform tlris testing during equipment/tool validations. Instead, yom fum 
continues to utilize Sterile & Non-Sterile Package Inspect criteria, i00051 version 97 effective 
10/28/2015, which includes the following measurement method: (b) (4) 

~----~--~--~~~ 
as well as seal strength testing in the 

f01m of peel tests and bmst tests . 

b. 	 Perf01mance Qualifications are not consistently performed using actual or simulated product in 
accordance with section 5.4.2 ofthe standard. Nine (9) out ofnine (9) Perfonnance Qualifications 
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..... , and (o) did not utilize actual or simulated product in the 
.......,;.....;.....;_

runs. For example, the Perfonnance Qualification for die SD011-2.2, packaging configw·ations 
(15} (4 } did not include the use of actual/simulated product that would present 

the greatest challenge to the process. 

c. 	 Perfmmance Qualifications do not consistently include a minimwn of(D) production nms to 

demonstrate repeatability of the process and reproducibility of the results between different nms in 
accordance with section 5 .4.4 ofthe standard. Three (3) out of nine (9) reviewed Perfonnance 
Qualificat ions pertaining to sealer nwnbers (15} (4 } did not include a rninimum of 
(o} (4 } production runs. For example, yow· finn's Die Validation Testing Report for(D) (4) 
(b} (4 } /Sutw-e Anchor Tray approved 2/22/201 0 only utilized (o) (4 ) lot ofl~} 

d. 	 Performance Qualifications did not consider or include challenges that are expected to be 
encountered dw-ing manufactw-ing in accordance with section 5.4.3 of the standard. For example, 
yow· fum did not consistently: 

1. 	 Utilize (o} ( 4 } operators (b} ( 4 } to account for person to person variation. For 
example, yow- finn's die validation for die rDJ (4) 


~} approved on 02/22/20 10 included~b...;.5)l...;....4 }~---b:::------'


2 . 	 Include power failw·es or variations to ensw-e they would not negatively impact the 
process. Nine (9) out ofnine (9) Perfonnance Qualifications reviewed did not challenge 
the process with power failw-e/variation. For example, yow- finn's Performance 

Qualification for sealer® die ID Mil} (4 } approved on 04/28/2016 contains no 
objective evidence that power intenuptions/variation occw1·ed dw-ing sealing ofthe 
validation units. This practice of challenging the process with power failw-e/variation 
also conflicts with yow- fum's Special Process Validation - Sterile Package Sealers 
procedw-e, QP0055 Rev. 8 effective 04/07/2016 which states in sections 3.3.2 '\(o} 

(2J) 

DATE(S) OF INSPECTION 

9/1 2/201 6 - 11/22/201 6* 
F EJNUMBER 

1 82503 4 



--

DEPART!\fi:NT OF HEALTH AND H UMAi'l SERVICES 

FOODAND DRUG ADMINISTRATION 


D ISTRICT ADDRESS AND PHONE NUMBER 

300 Ri ver Pl a c e, Su i te 5900 
Detroit, MI 48207 
(313) 393- 81 00 Fax: (31 3)393- 81 39 

NAME AN D TITLE OF INDM OUAL TO WHOM REPORT ISSUED 

DATE(S) OF INSPECTION 

9/12/201 6 - 11/22/201 6* 
F EJNUMBER 

1825034 

David J. Ku n z Se n i o r Vi ce Presi dent, Gl obal Qua lity Assurance , Re gula tory' Affairs , a n d Cl i n i c a l Affa i rs 
F IRM NAME STREET ADDRESS 

Zimmer Biomet, I nc . 56 E Bell Dr. 
C ITY. STATE. Z F CODE. COUNTRY TYPE ESTABLISHMENT INSPECTED 

War s a w, IN 46582 Medic a l Devic e 

11. 	 Installation Qualifications (IQs) do not include predetennined acceptance criteria. and/or objective evidence 
that all input requirements for proper fimctionality have been met. For example: 

a. 	 (15} (4 } sealers were installed in clealll'ooms despite the user manuals for these sealers indicating 
they were incompatible with a cleamoom environment. When this was identified in the cm1·ent 
inspection, the machine vendor was contacted and they subsequently indicated that the exhaust 

from the system produces particulates. In the time frame from 06/ 18/2005 to 02/0112014, your 
firm installed~ll} (4 } Isealers in clean rooms and did not detect this incompatibility. 

b. 	 IQ' s identify that a. gas or compressed air input has been connected to sealers that require these 
inputs, but they do not contain obj ective evidence that the input pressures of these gases meet 
specified requirements. Six (6) out of six (6) IQ's reviewed did not identify the 
minimmn/maximum pressures for these inputs or contained objective evidence that these 
requirements were met. 

Historically, packaging sealer/die infonna.tion was not documented in DHRs or any other reference documents for 
sealers~l5} (4} I· Yom· finn began documenting this information for these sealers on 09/26/2016, 
08/ 10/2016, 09/ 14/2016, and 09/06/2016 respectively . As of 1110112016, yow· fmn has distributed (15} devices that 
were packaged on these sealers; examples ofproduct families packaged with these sealers and distribl"tted include 

~w 	 1 .~ 

to the aforementioned dates, your finn was unable to provide distribution infonna.tion for devices packaged on these 
sealers upon request. From 07/01/2014 to 1110112016, these sealers have been used in clealll'ooms to seal tenninally 
sterilized devices. 

D. 	 Your fll1ll's validations for the(l5} (4 } ,...JWa.ter Systems in[(l5} (4} 1do not provide adequate assurance that 
these systems will consistently\lbcess widdr that will meet specifications. Thes<(bj~sterns supply process water 
to all processes and equipment with a water input (e.g. ~b} (4}1 ~15} (4} cleaners, etc.). For 
example: 

1. 	 Your fll1ll's (15} (4)Water System Validation - [(15} (4} IWater System approved on 
09/08/2015 is inadequate in that: 
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a. 	 Validation protocols and activities were inadequately review ed and approved. Detailed review of 
this validation revealed that yom finn does not have a. completed validation for the water provided 
by the (o) (4) Wa.ter System. For example, 

1. 	 Yom fll1ll changed the protocol from Rev. 1 to Rev. 2 on 04/22/2015 to address changes 
made to the water system distribution loop dlll'ing the validation activities, but these 
changes were not reviewed and approved prior to implementat ion. Specifically: 

a. 	 There is no documentation to show that the original baseline data was re-run, 
evaluated, and approved after the distribution loop supply line diameter 
(15) (4) 	 . Section 9.6 of Rev. 2 ofthe protocol 

The approval pages Rev. 2 of the protocol are 

lined out and identified as N/ A. 

2. 	 The validation repmi was signed and approved on 09/08/ 20 15 even though data gathering 
activities were not completed until (15 months after the approval date. Section 7.1 ofthe 

1

Process Water System OperationalQ ualification/Perfonnance Qualification (OQ/PQ) 
Protocol, Protocol 204 Rev . I requires that the sampling plan include 'K-....,;....;....;.....D) (4 ) 

Re
_____. 

view of the validation 
repmi and con·esponding objective evidence revealed that only(D) (4) months of 
(15) (4) testing was perfmmed and analyzed in the report. Further discussions with fi1m 
management revealed that data collection activities did not resume until l2/03/ 2015 and 
did not conclude until 06/02/20 16. As of 10/ 14/2016, yom fll1ll has not organized and 
evaluated this data to dete1mine ifacceptance criteria had been met. 
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(15} (4 ]Water supplied from the system has direct contact witb(l5) (4YJ unique device pa1t numbers 
through either fmal cleaning operations or\(15} (4} operations for several product families 
including (o} (4 } 	1 I 
f 	 ~~b) (4 }Water supplied from the(b} System is also 
used in the mixing oft(b} (4 } that is used as a sanitizer for woa~ surfaces in all 
environmentally controlled areas. As such, this water has indirect contact with all sterile products 
packaged in (o) (:it) From 07/01/2014 to 09/09/2016, your finn has manufactured and 
distributed at least~b} (4n devices that have been processed through clealll'ooms in~b} rtn . 

b. 	 Acceptance criteria were not adequately established in a manner that allows for objective 
assessment ofthe validation activities. Section 10 (Acceptance Criteria) of the OQ/PQ protocol 
references the USP monograph for pw·ifled water and provides the following criteria in a table : 

Total Organic Carbon~} mg/L, Conductivity ~·~~ J.tS/ em at~ °C, Endotoxins "Optional" ~~~ 
EU/ml, and Total Heterotrophic Count (D} CFU/ml. Howev. r, the section also notes the 
following: 

1. (o} (4 } 

I 

2. (15} (4 } 

I 
l 

These notes and acceptance criteria do not establish objective pass/fail criteria. 
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c. 	 In comparison of the results of your finn' s testing performed during the;{D) (4~ Water System 
Validation to the specifications provided in the validation's acceptance criteria table, your firm' s 
29 sample subgroups occwr ing from 09/ 23/201 4 to 04/07/2015 showed the following: 

1. 	 Polished Water, defined as~DJ (4) I Water that has not been 
introduced to the plant distribution loop, was found to exceed: 

a. 	 The Total Organic Carbon specification of(D) mg/L in 28 out of29 samples. 
b. 	 The Conductivity specification of(D) ~tS/~~ at~ °C in 0 out of29 samples. 
c. 	 The Endotoxins specification of (b ) EU/ml in i) out of 29 samples. 
d. 	 The Total Heterotrophic Count sp~ification of(D) CFU/ml in 2 out of29 

samples. 

2. 	 Process Water, defined as(D) (4) Water from the plant distribution loop at the point of 
use, was found to exceed: 

a. 	 The Total Organic Carbon specification of(D) mg/L in 28 out of29 samples. 

b. 	 The Conductivity specification of(D) ~tS!~~ at (D oc in 21 out of29 samples. 
c. 	 The Endotoxins specification of (b ) EU/ml 0 o!t of29 samples. 
d. 	 The Total Heterotrophic Count sp~ification of~~) CFU/ml in 0 out of29 

samples. 

The Results Assessment section ofthe water system validation report concluded, in part,~D) (4) 

, 

The analysis of historical data and the rationale for why the process water is suitable for 
production processing was not documented. Notably, your firm continued to ma.nufactw·e product 
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using process water dming this time frame and no corrective actions were taken in response to the 
validation results. 

d. 	 The Installation Qualifications (IQs) do not include predetennined acceptance criteria and/or 
objective evidence that all input requirements for proper fimctionality have been met. For 
example, yow- finn utilizes (D) (4) in several patis of the 
water system to aid in disinfecting (b) and (b) water. These units have a maximum flow rate 
of(6).. gallons per(ll) (4 ) and maxi~~op~r~ting pressme of:(ll) psi. Yow· flllll has no objective 

, ........... 

evidence that those requirements have be.en met. 
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a. Acceptance criteria were not adequately established in a manner that allows for objective 
assessment ofthe validation activities. The Acceptance Criteria section ofthe report 

following criteria are provided in a table : Total Organic Carbon 
J.tS/cm at ( °C; pH within (o) (4) , En do toxins (o) EU/ ml, 
However) the section also notes the following: 

1. (15)(4) 
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2. 

These notes and acceptance criteria do not establish objective pass/fail criteria. Notably, 
your firm concluded that the validation was successful although your finn's validation 

repmt documented the following number of failures out of 27 total samples: 

\ YatN' 

T ypl' 

Conducthity 

Failm·l's 

Total 01·ganic 

Carbon Failm·l's 

Endotoxin 

Failm·l's 

Total Count 

Failm·l's 

Finishe 
d 

P rocess 

7 

8 

6 0 7 

0 0 9 

b. 	 During the Main System Perfonnance Qualification (PQ), your finn performed conective actions 
in response to a trend in Total Counts, but did not repeat the validation in accordance with the 

established validation protocol. Note 2 in the Acceptance Criteria section states " In the event that 
the test samples do not meet the acceptance criteria or a trend is noted, a. conective action plan 

will be necessruy before the validation can continue; once COITective actions have been 
successfully executed, the validation v.rill need to be repeated." The Total Counts section ofthe 

PQ states "The total count levels for the Finished water samples exhibited six (6) spikes above the 
limit with four (4) ofthe spikes showing a. trend. In response to the trend, the water system was 
sanitized on two occasions according to Quality Process Procedure QP0023 rDJ (4) Water System 

Monitoring. The sanitization was effective in stopping the trend with acceptable results." The 
validation report justified not revalidating because "the con·ective actions taken to reduce the Total 

Count test res ults is an established method for controlling water system microbial levels. Review 
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of QP0023 Revisions 1 and. 2 that were effective while the validation was occwring indicates that 

the~~ systems will be sanitized once (D) (4) 

c. 	 Yom fum's (6} (4} Water System Addendwn to Validation Report 

for the Biomet ~~~ Water System approved on 10/ 16/2007 include4 l months ofadditional 
sample collection to confirm that yom finn's baseline was appropriatdi)r established, but yom 

finn's validation repmt did not include an objective comparison ofthe test results with the 

acceptance criteria. For example: 

1. 	 The results section ofthe Addendum Report states " ***the water system output (Finished 

Water) is consistent with the baseline; the process water exhibited greater fluctuation, 
however, this was accounted for in the establishment ofMonitoring Limits***." Review 

ofthe Process Water test sample results revealed the following quantities of failmes 
when the 36 samples were compared to the acceptance criteria: 

Conductivity Total 01·ganic Endotoxin Total Count 

Documl'nt Faihirl's Ca1·bon Failm·l's Failm·l's Failurl's 

A ddendum 15 

Baseline 2 8 0 

0 0 

0 9 

Note : Sample #9 had no docwnented value at "NA" 

Note2 
: Baseline tes ting consisted of27 samples 

E. 	 cleaning process for knee femoral implants as governed by work instmction WIG003 5 (Rev. 

4, effective 9/ 19/20 11) has not been adequately validated. DW'ing the validation of this process (Validation # 118, 
approved 112 1120 10), simulated product (sample CP550157) was (6) (:it) 
(0} (4} . The following deficiencies were identified ~~~-----------------------when reviewing Validation #118: 
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1. 	 The lower specification for detergent concentration was not challenged dming the validation. The 
validation protocol (revised 1/5/201 0) and cm1·ent revision ofProcess Engineering Specification 1.15 (Rev. 
68, effective 5/10/2016) specify a minimum allowable detergent concentration of:(D)%. However, a 

minimum detergent concentration of~~~ % was used dming the validation. 

11. The process was not validated with a high degree of assmance to demonstrate that devices meet heavy 

metal, endotoxin, cytotoxicity, and biobmden test acceptance criteria. Three samples were tested for each 

ofthese fom requirements dming OQ. Statistical rationale was not documented for this sampling plan. 

Dming PQ, samples were only subjected to total carbon testing. 

" . 
lll. (15} (4} I 

I· Your fn'lll was unable to dete1'1lline when the program 
change had been made and confmned that the change was not assessed to determine the need for 
revalidation. 

lV. Yom firm's Manufactming Manager explained that the~D) (.ilJI tanks are drained and refilled with 
~I)} (4n solution at~ll} (4} !, however, the number of devices cleaned~DJ (.if}----, may vary. 
A maximum number of devices that may be cleaned between tank refills was not established or challenged 
dming the validation. 

v. 	 Worst-case conditions were not challenged dming th6.{D) (:it) process step and the parameter 
settings used were not documented. The cul1'ent revision ofProcess Engineering Specification 1.15 (Rev. 
68, effective 5/10/2016) defines allowable pressme ranges and orifice sizes to be used when (o} 
- Yom fi1'lll's Manufactming Manager said that~6} (4} Iwere mn at nominal~ings dming 
the validation. Process Enginee1·ing Specification 1.15 also allows for (15) (.if) I water or 

~I)} (4} Iwater to be used with~ll} (4} I The quality ofwater used dming 
the validation was not documented. 
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Vl. The validation fails to demonstrate that devices which are not required to be (15} (4 } during routine 

production meet the defined requirements (e .g. , cytotoxicity). The revision ofProcess Engineering 
Sp ecification 1.15 effective at the time Validation # 118 was executed (Rev . 54, effective 12/22/2009 to 

2/3/2010) as well as the cm1·ent revision (Rev. 68, effective 5/ 10/2016) requires (o} (4 } 
be (15} (4 } Yom· firm's Manufacturing Manager confinned that (6 } (4 } metal devices 
are not required to be (15} (4} and that a separate rDJ (4) cleaning validation (b} (4) 
devices that omit~l5} (4 } o.;,..;.....;....;___, 
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F. 	 Yom finn's manual cleaning process used to clean metal hip, extremities, knee, trauma, microfixation, and sports 
medicine devices as govemed by work instruction WIG01 51 (Rev. 1, effective 4/2 1/2015) has not been adequately 

validated. Dming the validation ofthis process (Validation # 141, approved 12/7/20 10), simulated product (sample 
CP55 0 157) was subjected to the following process flow : (15} (4 } 

~~~----~--~~~--~--~--~~~ The following deficiencies were identified when reviewing Validation #141: 

1. 	 Justification that the simulated product used dm'ing the validation pres ents an equal or greater challenge 

than the metal device(s) that is/are most difficult to clean by this process was not documented. 

u . The validation protocol (approved 11/ 19/2010) states 

not 
documented at the time ofthe validation. Yom fum's Manufactm·ing Manager stated that localized 
cleaning is cm1·ently controlled by work instruction WIGO151 (Rev. 1, effective 4/2 1/20 15), which 

des cribes how to use" approved chemicals" (e .g. , (o} (4 ) solvent and (b } (4 } alcohol) with b1ushes, 
cotton swabs, wipes, pipe cleaners, and other materials to manually clean various featm·es of devices (e.g. , 

porous surfaces, polished smfaces, holes, threads, grooves, slots, etc.). WIG0 151 was initially released on 
4/2 1/2015 and thus did not exist at the time of the validation. The only process specificat ion referenced by 

the validation is P rocess Engineering Sp ecification 1.15 (Rev. 56, effective 6/ 10/2010 to 12/6/201 0), which 
lists approved chemicals and materials but does not define how or when they are to be used when cleaning 



DE P ART!\fi:NT OF HEALTH AND H UMAi'l SER VICES 

FOOD AND DRUG ADMINISTRATION 


D ISTRICT ADDRESS AND PHONE NUMBER 

300 River Place, Su i te 5900 
Detroit, MI 48207 
(313) 393- 8 1 00 Fax : (313)393 - 8 1 39 

NAME AND TITLE OF INDM OUAL TO WHOM REPORT ISSUED 

DATE(S) OF INSPECTION 

9/1 2/201 6 - 11/22/201 6* 
FEJNUMBER 

1 82503 4 

David J . Kunz Senior Vi ce Presi dent, Gl obal Quality Assurance, Regula tory' Affairs, and Clinical Affa i rs 
F IRM NAME 

Zimmer Biomet, I nc . 
C ITY. STATE. Z F CODE. COUNTRY 

Warsaw, IN 46582 

various device features. 

" . 
lll. 	 The chemical(s) used during the localized cleaning process step were not documented. The cw1·ent 

revision of WIG0151 (Rev. 1, effective 4/21/2015) instmcts operators to use "approved chemicals" per 
Process Engineering Specification 1.15 when manually cleaning metal devices. The cw1·ent revision of 
Process Engineering Specification 1.15 (Rev. 68, effective 5/ 10/ 20 16) lists~D) (4~ approved 
chemicals which may be used. 

l V . Worst-case conditions were not challenged during the~ll) (4) process step and the parameter 
settings used were not documented. The current revision ofProcess Engineering Specification 1.15 (Rev. 

68, effective 5/ 10/ 2016) defines allowable pressure ranges and orifice sizes to be used when rDJ 
- Your finn's Manufacturing Manager said that[(ll) (4 ) Iwere run at nominal ~gs during 
the validation. Process Enginee1ing Specification 1.15 also allows for\(b) (':l) Iwater or 
~0)(4) Iwater to be used with((D) (4 ) I· The quality ofwater used during 
the validation was not documented. 

v. 	 The validation fails to demonstrate that devices which are not required to be~ll) (4) Iduring routine 
production meet the defined requirements (e.g ., cytotoxicity). The revision ofProcess Enginee1·ing 
Specification 1.15 referenced by the validation (Rev. 56, effective 6/ 10/2010 to 12/6/ 201 0) as well as the 

cw1·ent revision (Rev. 68, effective 5/ 10/ 2016) requires (DJ (4) ~' devices to b~(l5) (:it) 1. Your 
finn's Manufacturing Manager confnmed that~D) (4) metal devices are not required to be 
~15)(4) I and that a separate manual cleaning validation that Oinits(ll) (4 ) Idoes not exist. 

Vl. 	 WIG0151 (Rev. 1, effective 4/2112015) allows the use of a
1
(D) (4) I cleaner and/or~~~ cleaner 

to remove "heavy debris" from devices. The revision ofProcess Engineering Specification 1.15 referenced 
by the validation (Rev. 56, effective 6/ 10/2010 to 12/6/2010) makes no reference to these pieces of 
equipment. Yow· fum's Manufacturing Manager stated that these pieces of equipment were not in use at 
the time ofthe validation. 
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Vll. 	 Several pa1ts of WIGO151 (Rev. 1, effective 4/2 112015) instmct operators to assess device cleanliness by 
visual inspection. Your firm 's Director ofQuality Assurance conflnned that such visual inspection 
methods have been validated to demonstrate repeatable and reproducible results. For example: 

l (Ktion ofWIG0151 
o)(<:t) I 

Requirt>mt>nt 
(o)(<:t) r 

I I 
I 

I I 
I 

I I 
I 

Between 7/ 112014 and 10/ 13/2016, your fum distributed at least[(o} (4 } 1devices that were cleaned via this 
process. 

G. 	 Your firm's manual cleaning process for devices made of ultra-high-molecular-weight polyethylene (UHMWPE) by 

submersion in a bath oJ(D) (4) .,.-Jas governed by work instmction WIG01 50 (Rev . 3, effective 
5/5/2016) has not been adequately validated. TfiY following deficiencies were identified when reviewing the 
validation ofthis process (Validation #5 3, approved 12/20/2004): 

1. 	 WIG01 50 (Rev. 3, effective 5/ 4/20 16) requires a submersion time o~ minutes~D) (4n (per Process 
Engineering Sp ecification 1.1 5) . Submersion time was not mention . in the validation protocol or report. 
As such, your finn could not provide objective evidence that the worst-case condition of~ minutes was 
challenged. 

11. While watching the cleaning operation on 9/ 14/2016, the operator explained that(D) baths are drained and 
refilled (b} (':l} I and that there is no limit to the amount of devices that may ·be placed in the bath in a 
~15}(4} I· A maximum number ofdevices that may be cleaned between bath refills was not established or 
challenged during the validation. 
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lll. 	 12 devices (15} (4} were tested for bioburden, endotoxin, and cytotoxicity during the 

validation. Jstatis~al rat ionale for this sampling plan was not docwnented. 

l V . 	 6 Section A, Step 3 of WIG0150 instructs operators to (1l} (4} 1 I
I after soaking devices 

in th~1~~) bath. Your finn could not provide objective evidence that this visual inspection method has 
been validated to demonstrate repeatable and reproducible results. 

Between 7/ 112014 and 10/ 13/2016, your finn distributed at least~ll} (4fl devices that were cleaned via this process. 

H. 	 Your fll'Ill 's(ll) (4n cleaning process govemed by work instmction WIS0086 (Rev. 3, effective 10/ 13/2015) for 

sports medicine and micro fixation devices manufactured out of((D} (4 } l and~} materials has not been 
adequately validated. 

The pwpose of the most recent validation ofthis process (Validation #184, approved 8/5/2013) was to demonstrate 

the ability to remove~D) (4) lused dming compression and injection molding. The 
following deficiencies were identified when reviewing Validation #184 : 

1. 	 The worst-case temperature conditions were not challenged during the validation and the actual settings used 

were not documented. The validation states that the process was 1un at nominal sett.ings per Process 
Engineering Specification 8.55. Process Enginee1·ing Specification 8.55 (Revs. 13, 14, and 15; effective since 

10/ 16/2012 to the time of this inspection) defines an allowable~D) (4n bath temperature range of~ll} {4}l c . 

11. The actual cleaning cycle times used during the validation were not documented. Process Enginee1·ing 

Specification 8.55 (Revs . 13, 14, and 15; effective since 10/ 16/2012 to the time ofthis inspection) specifies a 

minimum cycle time ofl( minutes per cycle~ cycles). As such, your fmn could not provide objective evidence 

that a worst-case conditR;n of~ minutes perkycle was challenged. 

lll. When witnessing the process on 9/ 14/2016, we observed that the~ll) (4n cleaner was set to a power (i.e. , 
[(15} (4 } I) setting oJ~} which could be manipulated by the operator. A required power setting was 

I
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not established or challenged during the validation. 

lV. 	 According to the validation protocol, devices were to be cleaned per Process Engineering Specification 8. 55 . 

Process Engineering Specification 8.55 (Revs. 13, 14, and 15; effective since 10/ 16/2012 to the time of this 
inspection) instmcts the operator to (D) (4 ) 1
I (4)_jlduring the cleaning process. The actual devices masses and(b) 
volumes used during tllJijalidation were not documented. As such, your finn could not provide obj~ctive 
evidence that worst-case solvent volume oft(b) (4) Iwas challenged. 

Between 7/ 1/2014 and 10/ 13/2016, your finn distributed at least[(b) (4fl devices that were cleaned via this process. 

I. 	 Your fll'Ill's(D) (4) ( molding process used to manufacture (D) (4) 
I Ibar stock out of[(6) (4) ~ed to 
meet acceptance criteria during validation. (o) (4) 1 I 

I Your finn manufactures 
l(b) (4) Ibar stock of several different diameters, with the~~~ version being the largest. The~DJ (4) I bar 
stock is manufactured out of:(D) (4 ) which presented the greatest challenge during Validation #42, 
Addendum #1 (approved 2/22/2010) because[{b) (4) I 
I During the validation,~b) (4 ) Iused to 
m : ,c_ .o.u.<![(b) (4) bar stock out of(D) (4) ~iled to meet mechanical testing acceptance criteria. 
Despite this, your finn continues to manufacture 11

(b) (4) ~D) {4)1 bar stock as of9/9/2016. QPOOOJ 

(Revs. 6 through 10; effective 3/ 17/2010 to 10/20/2016) requires that for "non-validated" item numbers such as (b) 

I (i.e., that which failed to meet acceptance criteria during validation), each manufactured lot is tested~} 
tensile strength, density, and percent crystallinity. Your finn 's Manufacturing Manager explained that~D) (4 ) I 
historically been tested from each lot. This practice is inadequate to assure the bar stock meets all quality 
requirements because the~D) (4) Imolding process is not fully verifiable. 

Between 3/ 1/2010 and 9/ 19/2016, your finn distributed at least(b) devices manufactured out of(b) (4) 

~D) (~n bar stock. Also, between 3/ 1/2010 and 1111/2016, ydur fll'Ill distributed (D) inches of:(b ) (4 ) 
b) (4) bar stock to other Zimmer Biomet facilities for their manufacturing off~fshed devices. 
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OBSERVATION 2 

Procedures to control environmental conditions have not been adequately established. 


Specifically, 

A. Yom procedmes for monitoring the quality of in-process water used throughout yow- facility are inadequate in that: 

1. 	 Since 2005 , the (o} (4} (o} (4 } Wat er System has processed 
water for use in rnanufactming, cleaning, and passivating medical devices, but yow- finn has not adequately 
monitored this system's water quality in accordance with established procedw·es . QP0049~6J (..:l) w ater 
(15} (4} Monitoring was first issued 11114/2007 to monitor total heterotrophic count, endotoxin, 
conductivity, and total organic carbon at a fi:equency of(b } (4} . Yom finn has no objective evidence that 
conductivity and total organic carbon monitoring has occwTed since the system was installed. Yom finn's 
management explained that the "Scope" section of this procedme states that it provides the monitoring 
"methods and frequencies for validated water systems. " As of09/09/2016, yow- finn's management 
confirmed that a validation has never been completed for the 1(D} (4} Water System 
and that OQ/PQ validation activities under Validation Protocol204 Rev. 2 are still in progress. From 
09/24/2014 to 11/ 19/20 16, yow- finn has been collecting water system testing results so they can be 
compared to the alert and action li1nits that will be established upon completion ofProtocol204 Rev. 2. 
However, you finn has no documented evaluations of these testing results to detennine if this system is in 
control and suitable for its intended use. Comparison ofthis testing data to yow· finn's preli1ninary alert 
and action limits identified in Protocol 204 Rev. 2 revealed the following: 
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2. 

3. 

b. 
that is used for sanitization of all Environmentally Controlled 

2. 

u. 	 Evaluations are not consistently performed when action limits are exceeded or when a point ofuse 
consistently fails to meets specification. From 07/01/2014 to 09/01/2016, your firm has documented 
thirteen (13) water samples in which alert and/or action lirnits were exceeded in(D} (4 } Seven (7) of 
these water samples exceeded rnicrobial alert/action limits, five (5) samples exceeded endotoxin alert 
lirnits, and one (1) water sample exceeded Total Organic Carbon alert limits. Ofthese excursions: 

a. 	 Three (3) out of the thirt een (13) failed water samples involved exceeding the alert lirnit in the 
(15} Cleanroom Gov.'Iling Room(15} (4 } in samples collected from the (15} (4} hand
washing sinks. 

0.314 0.0125 

0.369 0.0726 

QP0024 7/21/14 

QP0024 07/2 1/14 

There was no documented evaluation ofthese samples to determine if there was any product 
impact. Notably, during routine environmental monitoring, your firm documented tv.ro (2) 
microbial contact plate samples that exceeded action lirnits in the (b) ('f) Cleanroom on 
07/22/2014. The corTesponding QP0014 Alert/Action Level Conectrve Action Report for these 
contact plate failures showed that samples were retested on 08/09/2014 with acceptable results and 
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that all procedmes were being followed. The report concluded "No adverse events anticipated" 
with a justification of"All processes and procedmes were followed. " 

b. 	 Two (2) out of the thi1teen (13) failed water samples involved exceeding ale1t limits in the process 
water sampled from the(DJ (4) rinse tank in the (DJ (4) Work Environment(IJ) (4) 
( . For example: 
6 

Subsequent retests passed, but no corrective actions were taken. 

first physical interaction with medical devices after the(l::i) ( 4 ).------" 

~I:)) (4 ) Of note, yom finn's most recent revision of QP0049, version 6 effective 0112 112015, 
mcreased the alert/action limits of microbial counts and endotoxins for process water in (6) (4) 
( . 	The microbial ale1t and action limits became (IJ) CFU/ml and rDJ CFU/ml while the 
indo toxin alert and action limits became (6) EU!iiil. and (l::i) EU/illf.' Your finn's Regulatory 
Compliance Manager in charge of revision control for this procedme stated the limits changed 
based upon reviews of historical data for the water system. 

c. 	 Eight (8) out of fowt een (14) failed samples involved retests that were found acceptable with no 
fwther actions taken. Five (5) of the eight (8) had no documented evaluations ofthe failw·es to 
detennine if there was any product impact. Ofthese: 

1. 	 One ( 1) sample involved microbial action limits being exceeded. 
2. 	 Fom (4) samples involved ale1t limits for endotoxins being exceeded on 07/2112014, 

09/ 18/2014, 10/ 10/2014, and 12/09/2014 . These samples were part ofyom firm 's 
(l::i) (4) monitoring program under QP0024. 

d. 	 Seven (7) out offowteen ( 14) failed samples were 1nissing QP0014 Alert/Action Level Con·ective 
Action Rep01ts which are required documentation according to yow· finn's Con·ective Action 
Guidelines - Microbial Monitoring procedme, QP0027 version 2 effective 05/3112013. As a 
result, yom firm has no documentation showing that these failmes were evaluated to detennine if 
there was any impact to product. 
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B. 	 Yom firm's Zimmer Biomet Environmentally Controlled Room Specifications Standard Operating Procedme, SOP 
9.5.9 Rev. 13 effective 05/ 10/2016, identifies rooms containing processes "of such a natme that controls are 
necessary to prevent adverse effects on product" as well as the level of controls to be imposed on those rooms . This 
procedme is inadequate in that : 

1. 	 There is inadequate assmance that the pa1ticle counts measured in the cleanrooms accmately repres ent 
particulate concentrations in those environments. For example : 

a. 	 Yom firm's Monitoring Air - Controlled Environments procedme, QP0013 Ver. 7 dated 
0 1/2 1/2015, states in section 5.2 "Each pa1ticle count will consist of a volume of air equal to ( 

L " From 07/01/2014 to 10/ 12/2016, yom finn's sample size was 1 cubic foot (0.0083
cubic meters) which is (15) times less than required by this procedme. 

b. 	 Locations for particle counting are not adequately defined and, therefore, air sampling is not 
perf01med in a manner that is consistently representative of routine room conditions. During a 
tomofthe(l5) (4) cleanroom gov.'Iling area, interviews with an environmental monitoring 
operator revealed that the pa1ticle counter can be placed in one oftwo different locations that are 
approximately1~}feet away from each other on opposite sides ofthe room. These locations are as 
follows: 

1. (15) (4) 

~ 
I 

2. (b) (4) 

~ 
11. Yom firm claims conformance to ISO 14644-1:2015 in SOP 9.5 .9, however, pa1t icle monitoring methods 

used in cleanrooms are not conducted in accordance with the standard in that: 

a. 	 Yom firm's detennination ofthe quantity of sampling locations within a given cleanroom does not 
meet the 1ninimum requirements identified in section A.4. 1 ofthe standard. This section requires 
the minimum number of locations to be based on the area ofthe cleanroom represented in square 
meters. For example: 
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1. 	 The(D) (4) 
J

Packaging Cleamoom, ~D) (4) represents a total area of 
(o) 
sampt~ 

square feet(,(b) s~~re meters). Per the standard, the minimum number of 
locations must be (b) In this cleamoom, yow- fum has identified and routinely

1 
monitors nine (9) sampling.focations, which represents approximately(D % of the 
required number. There is no documented rationale for using this nl1IllPer ofsampling 
locations. 

2. 	 f e l 6) Cleruuoom,l6) (4) ~ed to p.clrnge aU (6)~ melal>f roducts (o) 
4 )' -~--..J and represents a total area of(D) square feet 

square meters). Per the standard, the minimum number ofsample locations must 
l(i(b . In this cleamoom, yow- finn has identified and routinely monitors (9) sampling 
loc~tions, which represents approximately~D % ofthe required number. There is no 
documented rationale for using this numbet of sampling locations. 

b. 	 Yom fum's positioning ofsampling locations does not demonstrate compliance with section A.4.2 

L
of

....
the standard. This section specifies that the minimum number of samples!(o) (4 ) ~ 

J Maps of routine sampling locations are not drawn to scale and do not providetl objective 
evidence that[(b) (4 ) I· 
There is no documented rationale for selecting these positions for the sampling locations. 

c . 	 Yom fum's sampling time does not meet the minimum~ecified in section A.4 of the standard. 
This section requires a minimum sample time of(D) (4 ) . Review ofsettings for your finn's 
particle counter (Asset((o) (4 ) l ,model(D) (4 ) ) revealed the sample time was 33 seconds. 
Yom fum's environmental monitoring operators confirmed that all particle counters at yow
facility use the same sampling settings and that these settings would have been used for all 
samples taken in all cleamoorns from 07/0112014 to 09/0112016. 

lll. 	 Work environments (WEs) and controlled environments (CEs) are not adequately maintained to ensme 
product that has been cleaned and/or passivated will not become contaminated by particulates and micro
organisms. Dming toms of yow- WEs and CEs, we observed the following: 

a. 	 On 09/ 13/2016, three (l). different desk fans(~ 8" diameter) were observed in operation at tlu·ee 
different stations in the[(D) WE. All three (3) fans were visibly soiled with apparent grayish 
dust/debris with one (lfblowing onto the operator approximately 12" above lot#<D) (4) 
~w 	 ) ~ 

.----J J
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was just removed from an (b) (4) cleaning bath. 

b. 	 Dming operations 09/28/2016, supply and/or retwn vents in yom fin n 's Poly WE, Spmts Med 
CE, Knees WE, and Metals WE were found to have apparent grayish dust/debris present on the 
vent surfaces. (D) (4) out of~IJ) (4~ total vents exhibited these visual characteristics 
with one ( 1) out of(b) (4) bem~:fate1~at housed a HEPA filter in the Knees WE within 
approximately(o ) (4 ) 1on which caniers containing passivated devices are off-
loaded. b 

1v . 	 From 07/0 1/2014 to 09/0112016 , yom finn documented 292 instances of exceeding alert and/or action 
limits. Excmsions were broken down into the following types: 75 Continuous Pa1ticulate Monitoring 
(o) (4) ), 43 Microbial Surface, 26 Microbial Air, 14 Humidity, 65 Pressme, 20 Pa1t iculate, 34 
MicrobiaiAir and Smface, 10 No Pressme, 8 Air flow, 6 Microbial Surface and Personnel, and 1 Microbial 
Personnel. Fmther review ofthese excmsions revealed that conective actions are not consistently taken 
when action limits are exceeded. For example: 

a. 	 22 excmsions had no documented CmTective Action fonn as required by yom finn's Ale11/Action 
Level Con·ective Action Repmt procedme, QP00014 rev. 8 effective 04/ 12/2013. Yom fum has 
no documented assessments of these excursions to detennine ifthere was any product impact. 
Examples of these excmsions include: 

Clean room 

Clean room 

11/ 19/14 

08/ 21/14 

Microbial Air 
and Surface 

Microbial Air 

4 

1 
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b. 	 54 action limit excursions resulted in no conective actions being taken with 16 excursions 
occw1·ing when there were no operators present dw·ing sampling. In place of conective actions, 
retests ofthe locations were perfonned with the following results: 

1. 	 3 1 excursions had acceptable retests with conclusions of"All procedures were being 
followed." For example : 

Clea n room 02/08/16 

Work Env. 06/ 16/ 16 

Microbial Air 
and Surface 

Microbial Air 
and Surface 

3 

4 

2. One (1) action limit excursion had a retest that also failed the action limits with the report 
concluding "All procedw·es were being followed" and no fwiher actions were taken. 

v. Roorus classified as the same general category (i.e. work environment, controlled environment, cleamoom) 
do not have the same levels of control/monitoring although SOP 9.5.9 considers them equivalent by 
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definition. For example: 

a. 	 Work Environments (WE) do not exhibit the same levels of controls even though they contain 
similar operations with similar risks. For example: 

1. 	 For the~D) (4 ) WE, there is a~D) (4 ) (b ) (4 ) l line and subsequent 
Product families passing tlu·ough this WE1(b) (4 ) I) include~

(4 ) 
However: 

r	 tion ""'· 
1. 	 Th~~~~~ I line is open to the uncontrolled manufacturing environment on 

oneside to(b)(4 ) I
l , . Aifflow passes through a HEP A filter 
above tl.ieinspectwn table, but is supplied by the main HVAC system that 
recirculates and supplies air to the rest of the uncontrolled manufacturing area. 

11. 	 Work Environment Room Rules, Gowning and Ungowning__procedure, INST 
9.5.8.12 rev. 1 effective 08/29/2016,[(b ) (4 ) I 
I Personnel gown m the mam 
uncontrolled manufacturing envn·onment in proximity to machining operations. 

.. . 
lll. 	 According to INST 

J 
9.5.9.23 Rev . 3, microbial surface and air monitoring is 

performed~) (4 ) Your fmn's ale11/action limits for surface monitoring are 
~it;FU an<q~) CFU while the 1nicrobial air monitoring is~~ CFU and~~ 

2. 	 Forthe
1
(15) (4) (15) (4) ), (15)(4) 

r Product fa1nif1es passmg tlu·ougJ.i1lilsWEmClude1(D) (4 ) 
~ 

However : 

1. 	 The room is physically separated from uncontrolled environments by slatted 
plastic cwtains, but the dedicated HV AC system that supplies the room with air 
flow utilizes ~Jj) (4) I located in a hallway in an uncontrolled 
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environment outside of the WE. The air vents that supply air to this room are 
not filtered by HEP As. 

u . 	 INST 9.5.8.12 rev. 1 requires!(o} (4 } 

l . Personnel gown ill an uncontrolledj 
envrromnent ill which packaged devices are boxed in preparation for shipment 
to the sterilizer. 

" . 
lll. 	 According to INST 9.5 .9.21 Rev . 3, microbial surface and air monitoring is 

perfOimed (ll} (4 } Your fum's alert/action limits for surface monitoring are 
(15} CFU and{D) CFU while the microbial air monitoring is(D) CFUand . .. 
(b) 	 -··CFU 
~· 

3. 	 For the~D} (4 } )~15} (4 } J: an!(o} (4 ) J (l5} (4 ) ] line off-loads can 1ers 
containmg exposed devices to the WE. Product families passillg through this WE include 
~I)} (4 } ~~. However: 

1. 	 The room is physically separated from uncontrolled manufacturing 
environments by hard walls and doors. The dedicated HVAC system provides 
partially recirculated air through supply vents and retum vents that span the WE 
as well as the adjacent controlled environment and cleanroom. Supply vents for 
all (b) rooms are HEPA filtered. 

~· 

u . INST 9.5 .8.12 rev . 1 requires!(o} (4 } 

~ov.'Illllg 
. Personnel gown ill an ISO Class 8J 

Room adj acent to the WE. 

" . 
lll. 	 According to INST 

J 
9.5.9.25 Rev . 2, microbial surface and air monit01-ing is 

performed~~1l(4) Your fum's ale11/action li1nits for surface monitoring are 
(15} CFU and{D) CPU while the microbial air monitoring is (b} CFU and 
~ au 	 - 
~· 

b. 	 Your firm identifies Resorbable TechKD) (4J"'], Sp01ts MedrDJ (4) , and Bag Mfg. r DJ (4) 
as controlled environments, but they do not share the similar levels of control. For example: 
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1. 	 Per INST 9.5.9.19 rev . 3 effective 8 Jan 2015, the Biomet Sports Medicine Controlled 
Environment Room!(o) <![] requires Smface Monitoring (Contact Plates) and Air 
Sampling (Air Strips) to be monitored~ll) (4) I 

2. 	 Per INST 9.5.9.17 rev 3 effective 30 Dec 2014, the Resorbable Tech Controlled 
Environment Room;{D) (4) 1requires Cleaning to be perfmmed!(o) (4) 
I 

00 

] 
I )

3. 	 Per INST 9.5.9.15 rev . 11 effective 06/ 1112015, the Bag Manufacturing Controlled 
Environmont iO) rtT:J re~ Difforential p,.,,.,.,,Tompon<ture, and Rolativo 
Humidity to be morutored 1(b) ; Particulate Counts, Air Flow - Supply, and Air Flow 
Return to be monitored(D) (4) and Smface Monitoring (Contact Plates) and Air 
Sampling (Air Strips) to be momtored~ll) (4) 1

From 07/ 0112014 to 09/09/2016, yom finn has manufactm·ed and distributed at least (
JI 1 6J (4)1 devices that have been 

processed through cleanrooms in~b) rl

OBSERVATION 3 
Procedures have not been adequately established to control product that does not conf01m to specified 
requirements. 

Specifically, 

A. 	 Procedme QM 13.0: Control ofNonconforming Product (Rev. 8, effective 8/7/201 4 to 9/ 18/2016) does not ensme 
that nonconfonning product is consistently identified, documented, and evaluated to detennine the need for an 
investigation. Specifically, per Sections 7.3.1 and 7.3.2 (15) (4) 

I 
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B. 	 Nonconfonning product is not routinely docwnented using yom firm's Product Deviation/Reject Reports. For 
example: 

1. 	 On 09/ 13/2016, a Packager responsible for packaging devices in the Sports Medicine Department of the 
(15} Cleanroom[ ll) (4) explained that employees use (1l} spreadsheets to docwnent repackaging (i.e.,

1
rework) activities required to address failed visual inspections. The spreadsheets are uncontrolled and their 
use is not defined by any quality system procedure as of9/ 13/2016. 

As shown by the table below, approximately(ll} %more failed visual inspections have been documented 
using the uncontrolled spreadsheets than on p,.:oduct Deviation/Reject Reports: 

Documl'ntation Datl' R a nge 
Numbl'r of 
Nonconformances 

Product Deviation/Reject Reports initiated 
foq(ll) (4) .I (Packaging Seal Area -
Under-Sealed, Over-Sealed, or 
Wrinkles/Folding/Cracks) 

7/ 112014 - 9/ 13/2016 
(805 calendar days) 

420 

Unconti·olled spreadsheets indicating 
packages with "wrinkle" and/or "bad seal" 
defects 

4/29/2016 - 9/ 13/2016 
(137 calendar days)* 

1,597 

* As of9/ 15/2016, only 48 days of uncontrolled spreadsheet data in this date range had been maintained 
and available for ow· review 

Notably, the uncontrolled spreadsheets are only used in the Sports Medicine Department of cleanroom (o} 
~·as stated by the Manufactming Supervisor ofthat area on 9/ 13/20 16. Between 7/ 112014 and ~· 
979 2016, on![cf~~ all devices packaged injr(o} (~ were done so in the Sports Medicine Department 
of cleanroom (b} (4} ((ll) (4) devices 0 

11. Outside ofthe Sp011s Medicine Department ir(ll} (4} J interviews with operators from several areas 
throughout (b } (4} revealed additional instances of nonconfonning product not routinely being 
docwnented as deviations. For example: 

1. 	 In the(b} Cleanroom, Final Packaging Operators in the Poly Departments cited incomplete seals 
or padiCles within the packaging. 
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11. In the~b) (4) JWork Environment, Cleaning Operators cited knee femoral implants fonnd 
notably soiled after passing through the[(o) (4) l ultrasonic cleaner. 

" . 
lll. 	 In the(D) Cleaning/Inspection Work Environment, Cleaning Operators cited patis that are still 

soiled alier perfonning validated cleaning operations. 

I V . 	 In the[(b) (4) I, Machining Operators cited hip stem tapers that do not meet specification. 

v. 	 In the (o) (4 }_I Area,~b) (4) "_J Inspection Operators cited bars with areas ofperceived 
nnconsoiida:tion or inherent defects 

c. 	 Since 2/8/2012, 4routine loads sterilized by~D) (4) ~~sterilization~D) (4 ) Jhave failed biological indicator 
(BI) sterility testing. In 3 out of4 instances, the nonconfonning product compnSing the loads was not evaluated to 
detennine the need for an investigation. Specifically: 

Load Number Dah• of Confir mt'd Quantity of Lots Quantity of Devict's 
BI Failure 

0 1242-CC 
10213-G 
11203-C 

2/9/2012 
11/5/2013 
12/9/2013 

(b) 
(4) 

:<o)l 
:(b) l 
:(b) 1 

In each case, the loads were resterilized as instmcted by Revisions 4 and 5 ofS OP 9.4.3 (effective 12/5/2007 and 
cw1·ent as of 11116/ 2016) and subseq9 tly distributed. Notably, the Bls tested dw'ing routine sterilization are 
located on the outside ofthe[(b) (4) totes containing product as described in Observation 1, Pati B. 

The fowth BI sterility testing failure since 2/8/2012 was continued on 9/ 12/2016 (Load Number 08296-C). Issue 
Evaluation #IE-000387 was initiated during this inspection on 9/ 13/20 16 to investigate the failw·e. 

D. 	 Procedures goveming the placement of devices on quality hold and their removal have not been docnmented. Yow· 
firm's Quality Director explained that quality holds are used to prevent shipment of nonconfonning product in 
inventmy and nnder yow· finn' s control. You finn' s ERP transaction histmy indicates 10,129 quality hold 
transactions and 4,099release transactions since 7/ 1/20 14. We sampled 15 release transactions and observed that: 

1. 	 For 11 ofthe 15 release transactions, yow· fnm was nnable to provide docnmentation showing the detailed 
reason for the quality hold, reason and approval of its release, or the lot numbers within the scope of the 
hold/release. 
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11. For 3 of the 15 release transactions, yom fmn was able to provide emails requesting the holds and the 
product scopes; however, the detailed reason for th e quality hold was not documented. Additionally, the 
reason or approval for releasing these quality holds was not documented. 

lll. For 1 of the 15 release transactions, yom f111n was able to provide an email requesting pa1i and lot numbers 
to be released from quality hold. However, yom firm was unable to provide documentation showing 
approval ofthe release. 

E. 	 Devices manufactm ed using equipment operating under "run at risk" conditions are not adequately controlled. Such 
conditions are documented on forms INST 5.0.3.3, which SOP 5.0.3 (Rev. 8, effective 2/8/2016) states are used to 
"communicate validated specification changes for use during the manufacture of product while effected documents 
are revised." According to your finn's Associate Director of Manufacturing Engine.ering, devices manufactured 
under nm-a.t-risk conditions are to be quarantined until the specification changes have been approved; however, this 
requirement has not been documented within a. procedure. 

We reviewed 1 of the 6 run-at-risk forms initiated since 11112016, which petia.ined to pouch sealet(OJ (Run-at-Risk 
#20 16-003, effective 5/ 2/2016 to 7/2/2016). (l::i) relevant lots were packaged between 5/2/2016 a.nd'7/2/2016, of 
which 9 were distributed prior to approval of1fi'e manufacturing specification changes on 06/30/2016. The 9 
distributed lots were ofOptipa.c bone cement monomer in 15 mL, 18 mL, and 20 mL sizes. 

F. 	 Devices packaged using sealers operating outside of a. validated state are not documented as nonconfonning product. 
For example: 

1. 	 Quality Alert #545 was initiated 3/ 10/2016 and instmcted operators to begin documenting actual parameter 
settings used when operating sea.ler(l::i) . Of the (D) lots (b ) devices) packaged using sea.ler(b) 
betv.reen 3/ 10/2016 and 9/27/2016, 3f 'lots were sea ed using out-of-specification parameter settings and not 
documented as nonconfmming product. 25 of the 31 lots (total of (b) devices) (e.g. , Van guard knee tibial 
bearings with part numbers 1837 10, 183748, 183908, 183922, and' f 89708) had been distributed at the time 
of this inspection. 

11. Package Sealer Increased Monitoring Protocol (Rev 0, 08/ 19/2016), cwTently refered to as IC09 Interim 
Control Sterile Packaging Sealer Increased Monitoring Interim Control,(Rev 2, 11115/2016) was approved 
on 8/ 19/2016 to begin documenting parameter settings used when operating all packaging sealers. The 
protocol instmcts operators to document such parameters us in~Manufacturing Process F onn (MP F) 
#0089. As of 9/27/2016, the form had been implemented for~~ sealers and yom fitm's PMO Manager 
stated that implementation for all other sealers was "almost c3mpleted." We reviewed one MPF #0089 
fonn applicable to each ofthe 1~)sea.lers. 1 ofth<~~~ fonns indicated that on 9/24/2016, Sealer~6) (4n 
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was operating outside of the parameter ranges specified by Process Engineering Sp ecification 1. 31 (Rev. 
91. , effective 9/20/ 2016). The;~ lots sealed on 9/24/2016 were not documented as nonconfomung product. 

Upon finther review of all MPF #0089 forms by yow· finn dming this inspection, 102 lots were sealed 
using out-of-specification parameter settings betv.•een 9/8/ 2016 and 9/27/2016 and not documented as 
nonconfonning product. At least 43 ofthe 102 lots (total of(D} devices) (e.g. , Vanguard knee tibial 
bearings with item nwnber 183724, tibial plates with item mimber 814133002, and Jugger-loc sports 
medicine devices with item number 11001 0372) had been distributed at the time of this inspection. 

G. 	 Investigation and disposition documentation is not adequately reviewed and approved to ensme appropriate 
completion ofall activities prior to releasing nonconfonning product. For example, Product Deviation/Reject 
Report ("Deviation") #000245 was initiated on 6/3/2015 afl:?~1~:~~ar stock lot!(o} (4} ] processed in Vessel 
#11 failed to meet specification for tensile strength as pa1t of(D) (4) process monitolmg performed under QP0001: 
Manuf actured Poly Bar~OJ (4)1 Testing Requirements (Rev . 10, effective 12/ 18/ 2014) . Review of this deviation 
revealed: 

1. 	 Testing performed dW'ing the investigation did not provide objective evidence that all bars in the lot met 
specifications. Yom fll'Ill retested the tensile strength of the failed bar and~~} J bar in the (o} 
bar lot and released the lot after the retests met tensile strength specifications. Justification for accepting 
the entire lot of(6} bars based on the test results of(6} bars was not docwnented. Moreover, the 
deviation failed t () provide evidence that tensile test samples were prepared from the core of thero) bars, 
which yow· finn's Associate Director ofBiomaterials Research stated is the worst-case location with 
respect to material consolidation dming th•Jo) (4} Imolding process. 

11. 	 The "Investigation/Conective Action" section ofDeviation #000245 recommends to "Run full test on most 
recent lot produced from vessel (b} , but this testing was never perfonned. As such, yom fll'Ill was unable 
to provide objective evidence thafthe~D lots of[{l5} (4Jl bar stock manufactw·ed in Vesseq o} between 
4/6/2015 (date the last lot that passed ~sting was processed) and 5/ 11/2015 (date the failea lot was 
processed) met specification for tensile strength. As of 10/20/20 16, yom finn distributed (15} devices 
manufactw·ed out of the (o) lots of bar stock. Additionally, as of9/9/2016, yom fimi distriliuted (D~inches 
ofthe (o) lots ofbar stoc'k'to other Zimmer Biomet facilities for their manufactw·ing of finished aevtces. 

OBSERVATION 4 

Procedures for design control have not been established. 
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Specifically, 

The devices within the scope ofDHF #KN152 (approved 2/3/2003) have not been designed in accordance with the 
requirements of21 CPR 820.30. The product scope of DHF #KN152 includes (o} item numbers (o} implant item numbers 
and (l5} insflumentitemnumbers): ··· ~~· 

• 	 Femoral components: 
o 	 Vanguard Cruciate Retaining (CR) Interlok (o) sizes) 
o 	 Vanguard Posterior Stabilizing (PS) Interlo~ (b sizes) 
o 	 Vanguard CR Porous Coat (15} sizes) .. · 

• 	 Tibial bearings : 
o 	 Vanguard CR~~~ siz~ 
o 	 Vanguard CR Lippeq(l5) sizes) 
o 	 Vanguard PS (o} size'sT 

• 	 Vanguard femoral distafaugments (b ) sizes) 
• 	 Vanguard femoral posterior augments (15) sizes) 
• 	 lnsflumentationrl5) item numbers) ~ 

For example, the DHF indicates that: 

A. 	 The design and development plan, INST 4.0.1.1: Product D evelopment Record (dated 5/31/200 1) does not: 
1. 	 Define responsibility for implementation ofthe des ign and development activities . 
n . 	 Identify and describe the interfaces with different groups or activities that provide, or result in, input to the 

des ign and development process. 

B. 	 It is unclear ifor when all design input requirements were reviewed and approved during the design proj ect. Your 
firm's Product Development Engineer explained that design inputs were approved during the first design review, 
which was held on 11/9/200 1 and documented by INST 4.0.3.1 . However, the "Design Inputs" section ofthe design 
review documentation indicates that design inputs had not been fully established at that time. For example, it states: 

rw 	1. ~b~~~e~ 
when all other device components w1tliin the scope oftl.iis DHF began to be~l5) (4~ or when the 
associated inputs were reviewed and approved. Notably, PS femoral components compnse only(l5) ofthe 
~) implant item numbers (approximately~%) within the scope of the design project. ~~ 
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11. (15) (4) J
I Your finn' s Development Director, Transfmmative Technology, Knees explained that the 

(b) (4) 

~ 
I 

The documentation provides no objective evidence that implants other than PS femoral components were reviewed 
and approved during the initial design review . 

Updated des ign inputs were documented in the "Design File Review Matrix" (approved 8/4/2003); however, thi.s 
document post-dates the fmal approval ofthe design project for conunercialrelease. The DHF contains no objective 
evidence to demonstrate that these design inputs were approved prior to commercial release. 

c. 	 Procedures to include a mechanism for addressing incomplete and/or ambiguous design input requirements have not 
been established. For example: 

1. 	 The DHF does not contain or reference documentation defming the intended use specific to the two types 
of femoral components (CR and PS) and three types of tibial bearings (CR, PS, and CR Lipped) withi.n the 
scope of the design project. As such, design input requirements specific to each component type were not 
documented. 

11. 	 The DHF does not contain des ign input requirements for use in revision surgeries . The indications for use 
shov.rn in the cw1·ent device package inse1t labeling (01-50-0975, Rev. M, effective 2015-03) includes 
"Correction or revision of unsuccessful osteotomy, ruihrodesis, or failure ofprevious joint replacement 
procedure. " 

" . 
lll. 	 The design inputs as documented in the "Design File Review Matrix" (approved 8/4/2003) are incomplete 

and/or ambiguous. For example: 

a. 	 Although it is listed as an "Input Requirement", the "Description" section in fact describes the 
design ou tput of the femoral components, tibial bearings, and augments. For example, it describes 
femoral components as follows: 

(15) (4) I 

\ 
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b. 	 Although it is listed as an "Input Requirement", the "Special Features(s) I Performance 
Characteristics" section indicates "same as predicate" and lists items such as the following without 
providing associated design input requirements: 

1. 	 "CR & PS Femoral Components" 
2. 	 "Interlok and Porous Finish on Femoral Components" 
3. 	 "Cruciate Retaining (CR), CR-Lipped and Posterior Stabilized (PS) Bearings" 

IV . 	 The design inputs documented in Rev . C ofthe " 10 Risk Table" for DHF #KN152 (completed after the 
des ign project and approved on 11113/2014) are incomplete and/or ambiguous. For example, design inputs 
such as "Must be able to withstand anticipated loads", "Adequate femoral strength ", and those inputs listed 
to address the user need of"Adequate fixation" are not defined in a manner in which they may be 
objectively verified. The actual mechanical loads the device must withstand during use have not been 
defined or documented in the DHF. 

D. 	 Procedmes for design verification have not been adequately established. For example: 

1. 	 DW'ing the "TF Mechanical Stability Test (MT2658)" (dated 9/23/2002), yow· finn determined the 
maximum force to dislocation for each of the three bearing types (CR, CR Lipped, and PS). While 
reviewing this design verification study, we observed that: 

a. 	 Obj ective acceptance criteria were not defmed or shown to have been met dW'ing the study. The 
study concluded that the tibiofemoral stability "is similar to the tibiofemoral stability that has been 
repmted for other total knee systems." 

b. 	 Justification for the sizes of femoral components and tibial bearings used during the study was not 
documented to provide objective evidence that the worst-case condition(s) were challenged. 
Specifically: 

1. 	 Size rDJ mm femoral components were tested. The smallest and largest sizes within the 
scope 'of the design project were (l::i) mm and (l::i)rmn, respectively. 

2. 	 SizerDJ rmn x(D)mm (thickness) tibial beaim~were tested. The smallest and largest 
sizes'v.r'itl.lln the scope ofthe design project werelo llllll and (o) mm, respectively. 
Each size was also offered in thicknesses betweejt (o llllll an~ (b llllll. 

1
) ) 
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c. 	 Valid statistical rationale for the sampling plans used was not docwnented. 5 or 6 specimens were 
tested for each of the three bearing types (CR, CR Lipped, and PS) . 

11. Dming the "Tibiofemoral Contact Area Test (MT2656)" (dated 8/ 22/2002), yow· finn detennined the 
tibiofemoral contact area for 4 different femoral component/tibial bearing combinations : 

Fl'mo.-al Componl'nt Tibial Bl'ari ng 
(o rmn CR (o} rnm x 

1
(bl rnm CR 

(b}rmn CR (b) rnm X (b llllll CR 
(b rmn CR (b) rnm x (b llllll CR Lipped 
(b rmn PS (b) rnm x (b llllll PS 
I 	 .... ;~--~ 

While reviewing this design verification study, we observed that: 

a. 	 Obj ective acceptance criteria were not defmed or shown to have been met during the study. The 
study concluded that the contact areas are "similar to the contact area that has been reported for 
other total knee systems." 

b. 	 The applied loads used dw·ing the study were based on (b} (4} I The 
study references literature in which the same assumed body weight was used; however, 
justification for why this assumed body weight was acceptable for the pmposes ofthis study was 
not documented. 

c. 	 Valid statistical rationale for the sampling plans used was not docwnented. Each femoral 
component I tibial bearing combinat ion was tested (o) times at each ofi{D} (4) I· 

E. 	 Procedmes for design validation have not been adequately established. Specifically: 

r. 	 The DHF contains two items which the design and development plan identifies as design validation 
activities. The documentation does not provide objective evidence that the device conforms to user needs 
and intended uses. Specifically, the documentation entails: 

a. A one-page letter from a smgeon dated 2/ 18/2003 that states, in part: "I wanted to advise you that 
the implantation of the fu·st [device] is going along extremely well. " Notably, the letter indicates 
that the PS version of the device was not assessed at the time, as it states: "I certainly am waiting 
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for the PS components and look fmw ard to you bringing those" . 

b. Literature showing that "Use of a similar device (Maxim) resulted in acceptable perfonnance." 
Yom firm 's Development Director, Transfonnative Technology, Knees explained that Maxim is 
the most direct predicate device for the Vanguard knee system but described several differences 

L 
between 

. 
the Maxim and Vanguard knee systems, includin~ but not limited toi(15) (4) 

(b)(4) 
As such, tl.iehtera.ture does not proVIde evlclence that theVanguard kne.e system was validated . 

11. Yom flflll could not provide objective evidence that all identified design risks were adequately mitigated. 
INST 4.0.2.1 : Risk Assessment Work Sheet (approved 11/9/2001 ) identifies "Tolerance stack-up" as a 
potential risk (hazard) . Yom fmn' s Product Development Engineer stated that a. tolerance stack-up 
analysis was not documented. 

Between 7/ 1/2014 and 10/ 17/2016, your fnm distributed~6) (4JI devices having part numbers within the scope ofDHF 
#KN152 . 

OBSERVATION 5 

Procedures for con ective an d preventive action have not been adequately established. 


Specifically, 

A. 	 CP 1409: D eten nining Need f or HHE (Rev. 3, effective 3/20/2014) does not adequately establish requirements for 
analyzing data somces to identify existing or potential quality problems. CP1409 states that "Fonn CF1405 HHE 
Dete1mina.tion will be initiated to dete1mine if an HHE or field action is required pmsuant to CP1406 Field Action 
Activities ." CP 1406 (Rev. 5, effective 9/ 1/2015) defmes a. Health Hazard Evaluation (HHE) as an "evaluat ion of 
the health hazard presented by a. product being considered for recall or other conective or removal action." While 
reviewing 17 ofthe 3 13 Health Hazard Evaluation Dete1mina.tions (HHEDs) initiated between 07/0 1/2014 and 
09/ 12/2016, we observed: 

1. 	 HHED fol1'llS as well as Section 7.2.5 of CP1 409 ask "Does the product issue or event: 1) Reasonably pose 
a potential risk to health based on Trend Analysis or previously unidentified risk? IfYes, an HHED 
Meeting is required." The purpose of HHED Meetings is to detel1'lline escalation to HHE. However, 
according to yom flflll's Field Action Leader, the way "Trend Analysis" is to be conducted is not defined 
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by procedme. In 17 of 17 HHEDs sampled, this question was answered as ' 'No". 

11. 2 ofthe 17 HHEDs sampled (HHED #00237 and #00293) relate to complaints of foreign substances found 
in the sterile packaging ofClass II Juggerknot sports medicine devices. The complaint devices associated 
with HHEDs #00237 and #00293 completed manufacturin~on 12/02/2015 and 03/02/2016, respectively. 
The devices were packaged in the same work center (15) (4) ). Dming the inspection, we identified 34 
Product Deviation/Reject Reports i.e., nonconforming product records) related to debris in packaging that 
originated from work center~l5) (4) betv.•een 12/02/2015 and 03/02/2016. This finding was not 
documented in the investigation notes of either HHED. According to the Field Action Leader, the Product 
Deviation/Reject Reports were not considered in the "Trend Analysis". 

In addition to the 17 HHEDs sampled, we observed 2 other HHEDs (#00216 and #00245) initiated due to 
similar complaints received for Juggerknot spmts medicine devices on 1/5/2016 and 1119/2016. The 
complaint devices were again packaged in work center~D) (4) l and completed manufacturing on 
12/08/2015 and 12/28/2015. 

(15) (4) devices from the Juggerknot sports medicine device family were sealed in work centerfD) (4U 
betv.•een 12/02/2015 and 03/02/2016, ofwhich 12,110 devices have been distributed. 4 complamts related 
to debris in sterile packaging were repmted from these 12,11 0 devices . All4 resulted in HHEDs (00216, 
00237, 00245 and 00293) . None of the 4 HHEDs were escalated to an HHE. 

B. 	 CmTective actions have not been effective in preventing recm1·ence of quality problems. Specifically, Corporate 
CAPA #CA-02208 was initiated on 11117/2015 after "it was found the Preventive Action process was used when 
there is a clear nonconfonnity" and "Initial investigations found this issue is recmring at other Zinuner Biomet 
sites." As a "Containment and/or Initial Con ection" action, the CAPA references a memo sent to all Zirnmer 
Biomet facilities on 9/25/2015, which states, in part: 

(15) (4) I 
I 

I 

Each ofthe 2 preventive actions yow· finn has initiated since the memo was disseminated has been inconectly 
categorized as a preventive action rather than a conective action. Specifically: 

1. 	 Preventive action #PA-00538 was initiated on 1/7/2016. As of9/ 14/2016, the problem statement read: 
"The scope of the PAis to capture the development of multiple(ll) (4) ··-, sterilization product 
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families and the supporting activities." Dw·ing ow· review ofyow- fnm' s~b) (4)J sterilization product 
families, we observed the existing nonconfonnances described in Observation l (A). 

11. Preventive action #PA-00539 was initiated on 1/7/2016. As of 9/ 13/2016, the problem statement read:~D 

~~ 
" Dw-mg OW' review of th~Lactosorb" (D) (4 ) (4) 

(D) validation, we observed the existing nonconf01mances described m Observatwn l (B) . 
oyo~ 

0 00 

c. 	 Procedw-es for investigating the cause of nonconfonnities have not been adequately established. Specifically, 
CAPA #CA-01770 was initiated on 10/28/2014 due to an adverse "deviation" (i.e. , nonconforming product) trend 
identified in ultra-high-molecular-weight polyethylene (UHMWPE) (b) (4) bar stock. Yow- firm's Associate 
Director ofBiomaterials Research explained that the cause ofthe trend was " faint white lines" visually identified in 
the bar stock. As part of the CAPA, yow· fum subjectedl~b}~ bar stock exhibiting faint white lines to density and 
crystallinity testing and determined that "no significant difference exists between the faint white lines and the rest of 
the~~barstock." However, in addition to density and crystallinity, QPOOOJ: Manuf actured Poly Bar(b ) ('f) 
Testing Requirements (Rev. 10, effective 12/18/2014 to 10/21/2016) requires(b) (':l) bar stock to tested for tensile 
strength per method Q00838. Tensile testing was not performed within CAPA 11CA-01770 to demonstrate that 
(15) (4) bar stock exhibiting faint white lines meets tensile strength requirements, which are based on the ASTM 
F648 standard for UHMWPE sw-gical implants. Despite this, the CAPA concludes that "since the analysis ofthe 
faint white lines deemed them acceptable, no more deviations will be v.•ritten for faint white lines." As of 
9/28/2016, a conclusive root cause ofthe faint white lines has not been detennined. 

Between 7/ 112014 and 10/ 13/2016, yow- firm distributed (b) (4) lots (total of(D) (:it) devices) manufactw-ed out of 
(15) (4) bar stock. In addition, between 7/ 1/2014 and 9/9/2016, yow· firm distributedlll5) (4Jl inches of[(l5) (4)1 bar 
stock to other Zimmer Biomet facilities for their rnanufactw-ing of finished devices. 

OBSERVATION 6 
Process control procedures that describe any process controls necessmy to ensure confonnance to 
specifications have not been adequately established. 

Specifically, 
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A. 	 Yom firm 's procedw·es for packaging sterile/non sterile devices do not ensme that packaging operations are 
adequately controlled or that package sealing operations for tenninally sterilized devices will meet specified 
requirements. For example: 

1. 	 Package sealer parameters are not documented in PES 1.3 1 Rev . 91 in a manner that prevents misuse. For 
example, for tray/blister sealing machine~) (4) J, 12 out of 17 different parameter groups have 
documented numerical minimum settings, but max1mum settings of ' 'N/A. " In conversations with finn 
management, they stated this indicates a validated single set point instead of a range . There are no 
statements in the procedw·e to clarify that the appearance of specified minimum settings with ' 'N/A" 
maximum settings means that only the 1ninimum sett.ings can be used. Review of sealing parameter logs 
for sealer~D) (4) l spanning the time frame from 06/29/2016 to 10/ 10/20 16 revealed that one (1) lot 
was sealed usmg parameters that were higher than the minimum settings specified for single set point 
parameter groups. This lot (M584030, item 905945P, All-Thread PEEK-Optima Soft Tissue Fixation 
devices) consisting ofi(D units was not found as nonconforming at the time of sealing. 

) 
11. Package sealer parameters are not consistently documented in the Process Engineering Specilication 1.3 1 

to ensme that operators are using validated process parameters. For example: 

a. From 0 110112006 to 07/3112006, yow- finn manufactured (o production lots of Mimix 
microfixotion devioe. on Soalo.-(b) "'ing dio (~) ('!) ~th pMomotm that w"' not 

rt
valida

) 
ted for use when the equipment was moved from(b) (4) to (b) (':l) (b ) of these lots 

consist~of(D) devices were distributed to customers. After t e sealer?aie we1:e mstalled in 
(4) , yotir finn's OQ performed in November of2005 tested seal pressme ranges fi:om(o) 

(b psi for optimal temperature and dwell settings of (DJ °F anq(o) seconds respectively. The' .. 
)Talidation COncluded that n01ninal Settings for the macliine We~(I)) °F (0) SeCOndS, and (0 psi, 
but these settings were never transfe1Ted to PES 1.3 1. When the(b)proauction lots ofM]lnix 
devices were manufactmed, the only document containing specifications for this sealer/die 
combination was Process Specification (PS) 9.50 Rev. 26, effective 05/03/2005 . PS 9.5 
documented settings of (D) °F,I(6 t;econds, and (b) psi. These settings were not revalidated after 
the sealer was moved t<{,(b) (..:l ~· 

b. 	 Process Engineering Specification 1.31 , Rev . 91 effective 09/20/2016, incOITectly references 
parameters and/or provides parameters outside ofthe validation ran~es the following dies on 
sealed l5 :1(15) (4) I and 

) 
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1. 	 Seven (7) out of nine (9) dies listed in 1.3 1 incon·ectly identified the maximum and/or 
minimum parameters for air pressure. Six ( 6) of seven (7) ofthe dies had a maximum 
and minimum air pressme identified as "N/ A" when the cotTesponding validations for 
those dies utilized (o psi. One (1) out of seven (7) of the dies provided a minimum air 
pressure of~D psi,))ut a maximum air pressme ofN/A when both should be 1~15 psi. 

2. 	 Two (2) out of nine (9) dies listed in 1.31 inconectly identify the maximum validated 
range for dwell time as (o) when the conesponding validations for those dies used (6) 
seconds. ~~- · · · 

B. 	 Procedmes to control cleaning processes have not been adequately established. Specifically : 

1. On 9/30/2016, we interviewed an operator in Work Center r6J (4) 
located betwee 	(o) (4) 


. Dlll'lllg theintervtew, we observed: 

~------------------

a. 	 We observed a bottle of(ll) (4 ) in Work Center(ll) , which the operator 
explained he uses to remove any debris seen on (D) (4) femoral implants. Use ofthe (b) is 
not discussed in WIG0160. The operator explained that he works in Work Center (b) ''.;vety 
day" and uses(b) to remove debris on "a couple lots a week." He confirmed thaCsuch mstances 
are not docun1ented as nonconfonning product by means of a Product Deviation/Reject Report. 

b. 

c. The operator explained that he uses the 
clean all femoral devices featming 
1.15 68, effective 5/ 10/ 201 ~t"·H;;~;,;;:-~j, 
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d. 	 Process Engineering Specification (PES) 1.15 r e, 68, effective 5/ 10/2016) requires (D) 
b,~ to operate at pressure settings betv.•een (b ) and (D) psi. On 9/30/20 16, we ~~rved the 

operating at a pressure o~(o) psi: ·:Notably; 'the operator stated that he does not 
typically check the pressure setting oft~(b) (4) l prior to use. The pressure gage is located 
in another room outside of Work Center (b) . 

~· 

Between 7/ 112014 and 10/ 13/2016, your finn distributed at least[(b) (4) I devices that were process through 
11803/2505 0. 

11. Work instmction WIS0086 (Rev. 3, effective 10/ 13/20 15/., which govem s ultrasonic cleaning of spmts 
medicine and Inicrofixation devices manufactured out of[(D) (4 ) and (b) materials, has not been 
adequately established. For example: ~.. 

a. 	 WIS0086 instructs operators to:(D) (4 ) I 
~emshment 

The work mstruct10n does not expficltly requu·e 
oJ(b) (4) ) betv.•een cycles, which was required during the original 

validation ofthis process (Validation ff11 , approved 10/3111994). On 9/ 14/2016, we observed an 
operator perform this process without replenishing (D) betv.•een clea ning cycles. 

b. 	 While watching the process on 9/ 14/2016, we observed that the ultrasonic cleaner was set to a 
power (i.e. , ultrasonic frequency) setting oJ(D) which could be manipulated by the operator. 
Power setting requirements have not been aefmed in WIS0086. 

Between 7/ 112014 and 10/ 13/2016, your finn distributed at least[(o) (4) l devices that were cleaned via this 
process. 

... 
lll. 	 Work instmction WIG0150 (Rev . 3, effective 5/5/20 16), which govems manual cleaning of ultra-high

molecular-weight polyethylene (UHMWPE) devices by submersion in a bath of~ll) (4) "'! ), 
has not been adequately established. For example: 

a. 	 WIG0150 states "DO NOT stack or allow parts to come in contact with each other." On 
9/ 14/2016, we observed an operator pil)(b) (15) (4) Jdevices ~(b) (':l) ~ 
L into an(D) bath wh1le perfonrung this cleaning operation. He stated t ere was 
no limit to amount ofdevices that may be placed in the bath and that "there's not enough 
room" for devices to not contact one another. 
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b. 	 Yom firm's Packager stated that(b) baths must be dumped and refilled~D) (4) 
WIG01 50 indicates no such requii·einent, and evidence that baths are replenished as required has 
not been documented. 

Between 7/ 112014 and 10/ 13/2016, yom firm distributed at least~D) (.iln devices that were cleaned via. this 
process. 

l V . 	 Work instmction WIG0035 (Rev . 4, effective 7/ 19/ 20 11), which govenJ(b ) (4) cleaning ofknee 
femoral implants, has not been adequately established. For example, th;i(b) (4) cleaner is designed 
such that devices-~6) (4) Yom firm's 
Manufactming Manager stated thatthe {D) {4) tanks must be dra.ille<l and refilled at~D) (4) J 
(o) WIG0035 indicates no such requirement, and evidence that tanks are replenished as required has not 
oeen documented. 

Between 7/ 112014 and 10/ 13/2016, yom firm distributed at leas\(15) (4n devices that were cleaned via. this 
process. 

v. 	 Work instmction WIG0151 (Rev . 1, effective 4/2 1/20 15), which governs manual cleaning of metal devices, 
pel'lllits operators to use any of the "approved chemicals" shov.rn in Process Enginee1·ing Sp ecification 
1.15: Clean (Rev. 68, effective 5/ 10/2016). We requested cleaning validation(s) to substantiate the use of 
chemicals such as (b) (4) and l(b) (.if~ for manual metals cleaning. Your finn's Manufa.ctming Manager 
stated that those two chemicals are no longer in use by yom finn and Process Enginee1·ing Specification 
1.15 has not been kept up to date. 

Between 7/ 112014 and 10/ 13/2016, yom firm distributed at least~D) (4Jl devices that were cleaned via. this 
process. 

c. 	 Yom finn's Storage of(6) (4) IProcess Engineering Specification (PES) 9.14, Rev . 
10 effective 07/25/20 16;is llaaequate in that controls necessary for ensming LactoSorb product quality dming 
manufactming operations have not been adequately established. While observing machining operations for 
Lactosorb 1.5 1nm x 4 1nm screws, item 915-23 15-01 lot #M540870, we found that the degree of exposme to 
uncontrolled environments varies greatly from the first device manufactmed in the lot to the last device. Section 
4.2.3 of PES 9.14 states ' \(b) (.if) 	 I" Interviews with 
the operator revealed: 

J. 
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1. 	 Each machined screw is placed onto a tray on the work bench where they stay until the lot is completed. 
The tray is open, exposed to an uncontrolled environment, and contains no desiccant. 

11. ?IJera~ion 0020, "Machine to Print," had been running for~ hours and was still in-process at the time of the 
mtet'Vtew. 

" . 
lll. 	 The finished lot quantity was (

U
o) screws. Accordinn to your finn's (o) system, the minimum amount of 

time needed to manufactur\~ screws would be ~~) hours. · · 

Your finn's subject matter experts have indicated that Lactosorb devices are moisture-sensitive and can experience 
degradation with prolonged exposure to humidity in the environment. 

OBSERVATION 7 
Procedures for monitoring and conu·ol ofprocess parameters for a validated process have not been 
adequately established. 

Specifically, 

N ote: This is a repeat observation f rom th e FDA inspection dated 611612014 to 613012014. 

Procedures for cleaning process monitoring have not been adequately established. For example:l(l)) (4) Jtesting 
perf01med on metallic devices per QP0026:·~D) (:it) I (Rev. 6, effective 11119/2014) is 
inadequate in that: 

A. Valid statistical rationale for the sampling plans used has not been documented. QP0026 requires the following 
number o~ples to be tested on a 1(D) (4) basis: 

( 
l:l 
 I 
) 
 I 
( 

B. 	 Two of the (D) processing lines accounted for by your sampling plan utilize simulated product (pa1t number 
CP550 157): ·Adequate justification that the simulated product represents an equal or greater challenge than the most 
difficult to clean metallic device manufactured via these processing lines has not been documented. 

AM ENDMENT 1 

EMPLOYEE( S) SIGNATURE DATE ISSUED 

U,/ll/2016 Thomas A Peter, Investigator 11/22/201 6 SEE REVERSE 
Joseph R Strelnik, Investi gatorOF THIS PAGE X ThomasAPe<e<...._Su yang Qin, Investigator -·

SJ;Ndl¥:~A.Pellr ·S 

FORM FDA 483 (09/08) PREVIOUS EDmON OBSOLETE INSPECTIONAL OBSERVATIONS PAGE470F57 
PAGES 



DEPART!\fi:NT OF HEALTH AND H UMAi'l SERVICES 

FOODAND DRUG ADMINISTRATION 


D ISTRICT ADDRESS AND PHONE NUMBER DATE(S) OF INSPECTION 

300 Ri ver Pl a c e, Su i te 5900 9/1 2/201 6 - 11/22/201 6* 
Detroit, MI 48207 F EJNUMBER 

(313) 393- 8 1 00 Fax: ( 3 1 3)393- 8 1 39 1 825034 

NAME AN D TITLE OF INDM OUAL TO WHOM REPORT ISSUED 

David J. Ku n z Se n i o r Vi ce Presi dent, Gl obal Qu a lity Assurance , Re gula tory' Affairs , a n d Cl i n i c a l Affa i rs 
F IRM NAME 

Zimmer Biomet, I nc . 
C ITY. STATE. Z F CODE. COUNTRY 

Wars a w, IN 46582 

STREET ADDRESS 

56 	E Bell Dr. 
TYPE ESTABLISHMENT INSPECTED 

Medic a l Devic e 

Notably, your firm's Engineering~nager explained that acetabular cups are the worst-case devices that are 
processed through the!(b) (4 } cleaning process in pa1i due to the devices' large porous surface area. The 
porous surface area calculated fort e 80nun acetabular cup with pa1i number 14-104080 \ (b ) is approximately 
~15 % larger than the porous surface area ofthe simulated product CP550157 used during c earudg process 
nonitoring. (b ). 

) 
c. 	 The defined sampling plan has not been followed because, as explained by your fum's Manufactw'ing Manager and 

Senior Director ofResearch, your~.(4} Jis six months behind schedule due to a backlog of 
samples requiring testing. For example, as of 9712/2016, your fi1m was unable to provide evidence that total carbon 
residue testing had been performed for : 

1. Devices manufactw·ed more recently than 5/ 25/2016 via 4 of the ( processing lines: 
1. Devices processed through the (l5} (4}]cleaning_process d(5} (4} line(~ 

11. 	 Devices processed through the~D) (4) j cleaning process and~D} (4} 'Jline 
00 0 

lll. 	 Oxford knee tibial tray components 
I V . 	 Oxford knee femoral components 

Between 5/26/2016 and 9/9/20 16,!(5} (~ devices were manufactw·ed via these processing lines . [(o} (4}] 
- devices have been distributed as of9/9/2016. 

11. 	 Devices manufactw·ed more recently than 2/8/2016 via 2 ofthe ( processing lines: 
i. Devices processed thro:~~o} (4 } cleaning an (b) (4} l lines" (Work Center(D} ) 

ii. 	 Devices manufactw·ed in (15) (4) ' · · 

Between 2/9/2016 and 9/9/2016, (15} .~. devices were manufactured via these proces sing lines . [(15) (4) I 
- devices have been distributed as of9/9/ 2016. 

00 0 

lll. 	 Devices manufactw·ed more recently than 5/2/2016 via the ·~b) (4 } cleaning process and (D} (4} 
line." Betv.•een 5/3/20 16 and 9/9/2016, (15} (4} devices were manufactured via this processing line. (D) (4 ) 
- devices have been distributed as of9/9/2016. 

IV . 	 Trauma products manufactw·ed more recently than 4/26/2016 via the~6} (4~ cleaning process and 
(15} (4 } line. Between 4/27/2016 and 9/9/2016 ~6) (4) devices were manufactured via this processing 
fme. (D) (4} Idevices have been distnbuted as of9/9/20 16. 
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OBSERVATION 8 
Procedures for receiving, reviewing, an d evaluating complaints by a fonnally designated unit have not 
been adequately established. 

Specifically, 

A. 	 Procedmes for populating the "Complaint Category" field in complaint files have not been adequately established; 
as a result, complaints are not categorized in a consistent manner. Yow· finn's Post Market Swveillance Manager 
explained that the Complaint Category field is used for trending complaint data dming '(o~ (4}] CAPA Meetings." 
He confumed that a quality system procedw·e does not exist that describes the categories t at may be selected and 
when they shall be used. Consequently, yow- fum's complaint data under-represents the total number of complaints 
received for causes such as infection. 

Yom fum's complaint log containing 15,880 complaints received between 7/ 112014 and 9/9/2016 indicates that the 
most conunonly used Complaint Category is "Medical : Revision due to Infection" (1,257 complaints). Two other 
categories referencing infection have also been used: "Medical: Infection" (180 complaints) and "Functional: 
Revision due to infection" (53 complaints). 

An additional 804 complaints include the word "infection" in the Complaint Description field but indicate 
Complaint Categories other than the three listed above. We reviewed 11 of these 804 complaints with yow- Post 
Market Swveillance Manager, who confumed that 4 of the 11 should have been assigned an infection-related 
Complaint Category. 

B. 	 Yom fum's Product Complaint Procedme, SOP 14.0.1 Rev. 20, is inadequate in that Device Hist01y Record (DHR) 
reviews perf01med dming complaint investigations do not consistently identify/document activities that could 
potentially contribute to the occwTence of a complaint event. 

Dming intetviews with three Quality Engineers who are responsible for investigating complaints, we provided three 
DHRs for Oxford Knee tibial tray components (pati number 154727, lot numbers M319970, M320070, and 
M394040) indicating that all devices were rejected at final inspection (inspection step 0160) one or more times 
before being accepted on 9/6/2016, 9/8/ 2016, and 9/ 13/2016. When asked how they would document the results of 
the DHR reviews, the Quality Engineers stated they would document "no anomalies found" because no devices were 
documented as scrapped and no Product Delliation!Reject Reports (i.e., nonconfonning product records) were 
documented for these lots. 
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OBSERVATION 9 
Procedures for acceptance activities have not been adequately established. 

Specifically, 

A. 	 Procedmes for verifying the thickness of~D} (4} '.--J porous coatings have not been adequately 
established. Accordin~yom finn's Health Hazard Evaluation Detennination #09-2016-095 (initiated 9/26/2016) 
the coating.l(D} (4 } ~ 
I 	 " ru 
l 
Process Engineering Specification 1.1: l(o} (4r-j (Rev. 58, effective 6/20/ 20 16) requires that device !(D) 

J However, on 09/ 12/2016, we observed an operator verify th~veran:«}imensions ofa Taperloc 
femoral hip implant (item nUlllber 11-103208, lot number M525020) after it had been coated. Dimensional 
measmements taken prior to porous coating are not documented. As such, yom finn could not provide objective 
evidence that the porous coat thickness specified by Process Engineering Specification 1.1 has been met. 

Notably, the worst-case tolerance stack-up condition between the coating thickness and the dimension(s) ofthe 
substrate allows for the possibility that devices with a porous coating thickness below the minimUlll specification are 
not identified as nonconfonning product dming inspection. For example, a tolerance stack-up analysis perfonned by 
your finn during this inspection of a Taperloc femoral hip implant indicated a worst-case coating thickness of:(D} 
inches that would pass final inspection. This worst-case thickness is~% less than the minimUlll specification ot 
(o} inches defmed by Process Engineering Specification 1.1. 

Dimensionalmeasmements taken prior to porous coating are also not docUlllented for at least 5 of7 othei(D} (4} I 
[(15} (4} l devices reviewed dming this inspection. Specifically: 

Finishl'd ltl'm Number Devicl' Descriptio n 
192110 Echo Porous Lateral Femoral Hip Stem 
113626 Comprehensive Primary Mini Shoulder Stem 
11-301325 Arcos Standard Hip Stem 
150464 OSS Diaphyseal Segment 
113604 Comprehensive Primary Micro Shoulder Stem 
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B. Acceptance records do not include the equipment used. In 35 of35 DHRs sampled, not all equipment used dming 
acceptance activities were documented. Each DHR references inspection criteria equipment that must be used, but 
the actual gage numbers used to perfmm inspections are routinely not documented. For example: 

Numbl'r 
Inspl'ction 

M a nufactur·ing Inspectl'd Equipment
Devicl' Critl'ria

ofDHRs 
Document 

Stl'p F l'aturl' Requir·l'd 

5 of35 ArComXL i03523 t~b} 1 "Outside lip [(b) (4 } 1 
Liner (item (Rev 26, (4 } I diameter" 
number XL 11/ 15/2012) " 100% distance (b) I 
105923) across tab radii" (4 } 

~-5 of35 VanguardPS i07612 t~D} 1 "Intercondular (b}(4 } 
femoral knee (Rev 13, (4 } I box wall 
implant (item 05/04/20 16) thickness" 
number 183228) " 100% location [(D) (4 } l 

of PS cam from 
inside of distal 
condyle" 

5 of35 Oxford knee ill427 t~b} ~ 
" 100% Rail l(b} (4 } I 

tibial tray (item (Rev 4, (4 } thickness" 
number 154727) 09/ 12/2013) " 1 00% Bearing [(D) (4 } l 

sw-face" 
" 100% bottom l(b} (4} I 
thickness" 
" 100% Radius [(D) (4 } I 
at back comer 
of rail" 

Yom firm's Quality Director conftnned that operators utilize~D} (4 } I piece of equipment (uniquely 
identified by(b} (4 } I) for each type of equipment shov.'Il in this colwnn. A memo provided by the finn 
explained that when a calrper, micrometer, indicator, radius gage, or ball micrometer is required by the Inspection 
Criteria, the inspection criteria are referencin~standard use" version of the gage. The inspection criteria could 
refer to any of~} standard use 0-6" calipers (15} standard use 0-1' micrometers, (D)standard use 0-2' Indicators, 
~~~ standard use~radius gage sets an1~~ ball micrometers. ....... 

AMENDM ENT 1 

EMPLOYEE(S) SIGNATURE DATE ISSUED 

SEE REVERSE Thoma s A Peter, I nve s t igator U,/ll/2016 11/22/201 6 
OF THIS PAGE Joseph R Strelnik, I nvesti gator X ThomasAPe<e< 

Su yang Qin, I nvest igat or -·...._ 
SJ;Ndl¥:~A.Pellr ·S 

FORM FDA 483 (09/08) PREVIOUS EDmON OBSOLETE INSPECTIONAL OBSERVATIONS PAGE 51 OF 57 
PAGES 



DEPART!\fi:NT OF HEALTH AND H UMAi'l SERVICES 

FOODAND DRUG ADMINISTRATION 


D ISTRICT ADDRESS AND PHONE NUMBER 

300 Ri ver Pl a c e, Su i te 5900 
Detroit, MI 48207 
(313) 393- 8 1 00 Fax: (31 3)393- 8 1 39 

NAME AN D TITLE OF INDM OUAL TO WHOM REPORT ISSUED 

DATE(S) OF INSPECTION 

9/1 2 / 2 01 6 - 11/22/2016* 
F EJNUMBER 

1825034 

David J. Ku n z Se n i o r Vi ce Presi dent, Gl obal Qu a lity Assurance , Re gula t o ry' Affairs , a n d Cl i n i c a l Affa i rs 
F IRM NAME 

Zimmer Biomet, I nc . 
C ITY. STATE. Z F CODE. COUNTRY 

Wars a w, IN 46582 

STREET ADDRESS 

56 	E Bell Dr. 
TYPE ESTABLISHMENT INSPECTED 

Medic a l Devic e 

Yom fum was Wlable to provide docwnented j ustification for why actual equipment used was not docwnented in 
each of the 35 DHRs (SQ 11118/2016). 

OBSERVATION 10 

Buildings are not of suitable design to perf01m necessruy operations. 


Specifically, 

Yom fum's gowning areas and work environments (WE) are not consistently designed and constructed in a manner that 
ensw·es in-process devices will be protected from personnel and conditions that may adversely impact product quality. For 
example: 

A. 	 Yom fum's Work Environment Room Rules, Gowning and Ungowning Procedme, INST 9.5.8.12 Rev. 1 effective 
08/29/2016, requires gowning to be completed prior to entering work environments. However, the layouts for yow· 
firm' s~D) (.i:l) I require personnel to enter and/or pass thm the WE before gowning can 
OCCm. 

B. 	 Yom fum's(D} (':l) ~6} (4} Jis not physically segregated from cornmon areas where Wlgowned 
personnel travel. The ~b} (4 } contams a walkway along the east wall of the room that is only segregated from the 
rest ofthe room by a lme of tape along the floor. While observing operations in the~D} (.i:l~e noted personnel in 
street clothing traversing this walkway to access the (o) Cleanroom Gov.'Iling Area (D) (4 ) and passing within 1
one ( 1) foot of work benches on which final inspection ofl(6 } (4 } "'I was occurnng. Fwthermore, 
~D) (.i:lfl personnel must cross into this walkway to: 

1. Place totes containing in-process and finished devices onto storage racks. 

11. Transfer totes via pass-thm from the1(o} (.i:l}l to the ~·~~ Cleanroom~o} (4n . 

OBSERVATION 11 

Sampling plans are not based on valid statistical rationale. 


Specifically, 
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A. 	 Sampling plans used for inspections/release testing are not consistently based on a valid statistical rationale in 
accordance with QM 20.0 Statistical Techniques procedure, Rev . 8 effective 09/ 19/2011. For example, according to 
QP00 10 Inherent Viscosity Testing for LactoSorb, Version 11 effective 05/03/20 12: 

1. 	 Finished LactoSorb plates made from (D) require~ sample/mfg lot after sterilization. Review ofthe five 
largest screw DHRs revealed manufachi.fed quantitlis between~b} (4} 1devices per lot. Your finn has 
distributed at least(D} (4 } Lactosorb plate devices from 07/01/20 14 to 10/ 13/2016. 

11. Finished LactoSorb screws made from( D} ( 4} Jrequire ( sample/mfg lot after sterilization. 
Review ofthe five largest screw DHRs revealed all five lots containedi(D} devices . Your firm has 
distributed at least~D} (4} l Lactosorb devices that have been manufactUred from[(D} ( 4} I 
from 07/01/2014 to 10/ 13/20 16. 

B. 	 Sampling plans used in QPOO l O Inherent Viscosity Testing for LactoSorb, Version 11 effective 05/03/2012, provide 
inadequate assurance that environmental exposw-e has not negatively impacted product quality. Inherent viscosity 
testing is performed ou(b} (4} screws by sampling (o} (4) screw from the lot after sterilization; however, 
environmental exposw-e 1s not homogeneous throughout the lot and this sample selection is not representative of the 
population. 

Interviews with a machining operator on 09/ 13/2016 revealed that machined LactoSorb screws are placed onto a 
tray that is exposed to the environment where they remain until machining operations are completed. The operator 
verified that the first screw had been exposed to the environment fo1J how-s while each screw produced thereafter 
had been exposed for subsequently less time. This operator was rna factW'ing a lot containing (o} devices and, 
according to yow- fnm's (o} .. system, the minimum amount of time required to manufacture this loi would be (o} 

, ,_,.. 

hours. 

According to a Note to File for the LactoSorb Vacuum Specification dated 2/23/2011 J D) (4) 
~ 

Yow- fi1m's Storage of~b} (4} /"In-Process' 'J 
Product Process Ellgineenng SpecifiCation 9.14 Rev. 10 dated 07/25/2016 states m section 4.2.3 to "Mini1nize 
uncontrolled environment exposw-e of "in-process product." 

OBSERVATION 12 

Procedures for rework of nonconfonning product have not been adequately established. 
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Specifically, 

A. 	 Devices associated with 4 of35 Product D eviation/Reject Reports ("deviations," i.e., nonconfonning product 
records) reviewed were reworked by th ~D) (4) process, in which ultra-high-molecular-weight polyethylene 
(UHMWPE) components ofUHMWPE/metal combination products that fail to meet acceptance criteria are (15) (4 ) 
(6) (4 ) . The following deficiencies were identified when reviewing the 4 deviations: 

1. 	 Your finn could not provide objective evidence that nonconfonning product reworked by the (o) (4) 
process was reevaluated to detennine whether device quality was adversely affected. 

11. Each ofthe 4 deviations reviewed were incon·ectly dispositioned as "reprocess" rather than "rework". SOP 
13.0.1 (Rev . 15, effective 7/7/201 6) defmes "reprocess" as(D) (4 ) 

However, the (b ) 
process is not within the DMRs of any pa1t numb ers associated with the 4 deviations. Con~uently, 

the deviation was not approved by the (15) (4 ) 

as required by SOP 13!:-.~o.1""'	,...,in'--:t'.h--e-e-v-en-:t:-o-.f"r_e_w_o-rk'-
.---------------' 

lll. Your finn's Quality Director stated that use of th@ (:it) process was also approved by fonns INST 
9.1. 2.2. However, the fonns associated with each of the 4 deviations lack required approval signatures. 
Moreover, your finn's Quality Director confumed that there exists no quality system procedure that 
govems the use of INST 9.1.2.2 for the purpose ofreworking or reprocessing nonconf01ming product. 

1V. 
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B. 	 Devices associated with 2 of35 deviat ions were (15) (4 ) (i.e'] 
rewor~ due to the presence of cosmetic defects. (b ) (4 ) 

(1>) ~(4~) ~----	 ~-~~-~-------.--~--~·~~----------------------~. T~h-erfu~llowing
deficiencies were identified when reviewing the 2 deviations: 

1. 	 Each ofthe 2 deviations reviewed were incon·ectly dispositioned as "reprocess" rather than "rework". SOP 
13.0.1 (Rev . 15, effective 7/7/2016) defmes "reprocess" as (o) (4 ) 

~~~----------------------~ 
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(15) (4) I The process of(ll) 
I an nntreated surface is within the 

J
scope ofthe relevant DMRs; however, the process oJ(I::i) )
is not. Consequently, the deviation was not approveci(fff the 

Quahty Director, Product Development Director, and Regulatory Affairs Director as required by SOP 
13.0.1 in the event ofrework. 

11. Each ofthe 2 deviations lacks documented evidence that the reworked nonconforming product was 
reevaluated to determine whether device quality was adversely affected. 

OBSERVATION 13 
Procedures to ensure that all purchased or othe1w ise received product and services confon n to specified 
requirem ents have not been adequately established . 

Specifically, 

Your fum could not provide objective evidence that quality requirements have been communicated1(1l) (4 ) I 
l Tensile 
testing is to be perfmmed as part of~) (4 ) process monitoring per QP0001: Manufactured Poly Bar(b ) (4 ) Testing 
Requirements (Rev . 10, effective 12 1872014). According to your finn's Associate Director ofBiomateriaiSResearch, the 
core of the bar stock is the worst-case location with respect to "material consolidation." Your finn could not provide 
objective evidence~l::i) (4) Iprepares tensile test specimens from this worst-case location. 

Between 7/ 112014 and 10/ 13/2016, your fnm distributed (l::i) (4) lots (total o~(b) (4)1 devices) manufactw·ed out of1(1::i~(4>) 
bar stock. In addition, betv.•een 7/ 1/2014 and 9/9/2016, your finn distribute#b ) (4 ) inches ofi(ll) (4 ) lbar stock toot er 
Zimmer Biomet facilities for their manufacturing of fmished devices. 

OBSERVATION 14 

Document control procedures have not been adequately established. 


Specifically, 

Procedures to control changes to Master Routing Files (i.e. , DMRs) have not been adequately established. Specifically, on 
08/25/2016, a new CNC machining program number (LM3175) was added to the DMR of an 'K6) (4) patellar implant (item 
number 11-150828). This change was not documented and approved according to SOP 5.3.1 : Change Control Procedure 
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(Rev . 8, effective 3/6/2015), which states "Changes made to a master Routing File, are processed in accordance with QM 9.1 
Routing Procedures." QM 9.1 (Rev. 8, effective 6/28/2016) states "Manufacturing Engineering is responsible for approving 
changes to the Routing(s) in accordance with/NST 9.1.2.2 Routing and Manufacturing Order (MO) fonn. " Your finn was 
unable to provide evidence that a fonn!NST9.1.2.2 associated with this change was completed and approved prior to the 
change being made on the DHR. Dw·ing an interview on 9/13/2016, an operator on the manufacturing floor explained that 
she was made aware ofthe change to the DHR verbally. 

Annotations to Observations 
Obse1vation 1 : Promised to conect 
Obse1vation 2 : Promised to conect 
Obse1vation 3 : Promised to conect 
Obse1vation 4: Promised to conect 
Obse1vation 5: Promised to conect 
Obse1vation 6 : Promised to conect 
Obse1vation 7 : Promised to conect 
Obse1vation 8: Promised to conect 
Obse1vation 9 : Promised to conect 
Obse1vation 10: Promised to conect 
Obse1vation 11 : Promised to conect 
Obse1vation 12: Promised to conect 
Obse1vation 13 : Promised to conect 
Obse1vation 14: Promised to conect 

*DATES OF INSPECTION 

9/12/2016(Mon),9/13/20 16(Tue ),9/ 14/20 16(W ed),9/15/2016(Thu),9/16/2016(Fri),9/19/2016(Mon),9/22/ 

2016(Thu),9/23/2016(Fri),9/26/2016(Mon),9/27/2016(Tue),9/28/2016(Wed),9/29/2016(Thu),9/30/2016( 

Fri),l0/1112016(Tue ), 1 0/12/2016(Wed), 1 0/ 13/2016(Thu), 1 0/14/2016(Fri), 11115/2016(Tue ), 11116/2016( 

Wed), 11117/2016(Thu),11118/2016(Fri), 11122/2016(Tue) 
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The observations of objectionable conditions and practices listed on the front of this form  
are reported:   

1.	  Pursuant to Section 704(b)  of the Federal Food, Drug and Cosmetic Act, or   
2.	  To assist firms inspected in complying  with the Acts and regulations enforced by the 

Food and Drug Administration.   

Section 704(b)  of the Federal Food, Drug,  and Cosmetic Act (21 USC 374(b)) provides:   

"Upon completion of any  such inspection of a factory,  warehouse, consulting  
laboratory, or   other  establishment, and  prior  to leaving the premises, t he officer  or  
employee  making the  inspection  shall  give to the owner, o perator,  or  agent  in charge a  
report in writing setting forth any conditions or practices observed by  him which, in his  
judgment, indicate that any food, drug, device, or cosmetic in such establishment (1)  
consists in whole or in part of any filthy,  putrid, or decomposed substance, or  (2) has  
been prepared, packed, or held under insanitary conditions  whereby it may have become  
contaminated with filth,  or whereby it  may have been rendered injurious to health. A copy  
of such report shall  be sent promptly to the Secretary."  
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