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EXECUTIVE SUMMARY 

X total of 37 reprocessed EES single patient use (SPU) devices were acquired for purposes ot’ 
conducting rnginrmng unalysr~ and observing the effects of reprocessin, kv and reuse. All devices 
were received unopened 111 the reprocessor packaging. The rngineenng analyses arc cl~vdrd unto 
four stages as listed 111 TABLE I. Pachg~np was rvduatrd III Stage I. The physicd condltlon of 
these Jttv~ces IS ;~rssrd in Stages 2.3, and 4. 

TABLE 1 TESTING ACTIVITY AS OF OCTOBER 10, 1999 

All devices analyzed through Stage 1 rxhd-ded pachag~ng or lahel~ng iioii-cl)tlforiii;IIices to EES 
quality standards. Instructions for use. indications. precautions. warnings and cont~rinclications 
were not provided with any of the 37 drv~crs Inspected. Of the reprocessor pachaging analyzed. I7 
(46%) occurrences of physical damage were observed. These occurrences includrd tears. 
punctures or damaped seals. These defects compromise the sterile hmtrr und contradict the 
reprocessor’s assurance of product sterility. 

Of the I2 devices analyzed through Stages 2 and 3. five (4 I %) were physically danqrd or 
missing components. Undtfr microscopic rxanilnation. six of the 12 Jrvices exhlhital biolopical 
debris. greasy or gummy residues or pnrttculate matter (as described in the r&rencrd RDL 
reports ). 

An AL316 (5 mm clip applier) failed to functton as rqulred. This Jrv~ce containd only I3 of the 
rcqumd 20 clips. and misfired five times during the test. Force-to-fire on one ER320 trndoscoptc 
CIIP itppltcr) W;IS htpher than nortlmal. This device :IISO exhlbitd ilhnorn~i\l. audible MCI tilctilc 
fedhitch when fared. 

The results from this testing indtcate that the practice of reprocessing SPU devices degrades 
product qualtty. The absence of aclequ~~te labrling increases the risk of Improper use. Testing will 
continue for the rrmatning reprocessed devices on hi\nJ. Additmal tcsttng will be perfornd as 
reprocessed product continues to he received from the tieId. 
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1.0 Introduction 

In April I 99X. an rnglnerrin g analysts was conductrd on I I diftkrenr Ethicon En&)- 

Surgery d~spusahltz dev~es. The reported findinps included the obsrrvatlon 01 IISSU~ 

drbns. dried blood and body flud on all I I products. Elrctromrchanlcal Instrumrnts I’ald 
functl0nal testing. and nunirrous exaniplrs Of pachaging ii01i-COllfOrI11;111C~s and Llillllil~d 

product were also reported. Based on their condition. none of these ~L‘L.IC~S would have 
met EES quality accrptilncc criteria for product relrasr. 

In May 1999. a conference co-hosted by AAMI and the FDA on the Rcrr.\c~ o/ .S/rrq/+L’.\c~ 
Lk~~ic~e\ tonh placr in Washington. DC. Additional infcm~at~on regudlng the nshs 
;~ssocl~~tctcl with rtfprocessln s was presented Ed discussrd. Based on the concern I‘or these 
risks. ;I request for uddit~onal reprocessed devices was issued to specific EES U.S. field 
sales reprrsrntiltlves. These Jrv~crs were qulred for ;I srcond investlgatlvr ctudy that 
ULIS lall11cl1txl 111 .lLlI), of IYN. 

2.0 Purpose 

The prtnlilry purpose of this engineerin p study was to investigate the efforts ot’ reproccmlng 
on EES smglr patlent use (SPU) devices and exmlne possible drgrdi~tion 111 drv~cr 

qudlty. The t!villuation of these devices ~WIJS~~ on p~li~g~ng. product ~ncl~t~on ilnd 

functlonallty. Of particular concern W;IS that the EES SPU drv~crs in this study were never 
designed for multi-patient use or to be cleaned effectively t’or the purpose of reuse. 

3.0 Materials 

Rrprocrssrd EES drv~ces involved 111 this study were aqulred in strict con~pl~~rnce with all 
i~pplicablct 0 ,uidelines. Although a wide variety of products (c.2. mechanical. rndoscopic. 
electrosurgery. etc.) was targeted for analysis. the llctual recrlpt of product was random. 
based on what was avallablr in the field. A total of 37 mstrumrnts was recrlved from the 
field. representin, -_ ~7 ‘7 difftmmt product codes. Please SW TABLE 3 for ;I complete list of 
products. 

All but one of these devices were reprocessed by three commrrclal firms: Alliance 
Medical. Orns and Vanguard Medical Concepts (T.IBLE 2). 

TABLE 2 DISTRIBUTION BY REPROCESSOR 
( Alliance Medical 1 Orris 1 

Devices 1 2-l 2 - -____-. 
Vanguard F Co;y~j~ff%~~] 
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TABLE 3 LIST OF INSTRUMENTS RECEIVED 

I ndocrlplc l1olJ~ll1g C’hp AppllL’I’\ l~l1<70 

I~lld~l\~r~plc lic~lallll~ c’hp !\ppllcI.\ 1~11~20 

Tlit )(‘.\I< \Iwvc. I2 111111 il3$I) 

Tl<( K’.\l< WIIII Jihtlng II~. Smm 3iil I) 

Tli( K’,\li WIIII clda~mg LIP. I21nm il ISI) 

Tli( K’.\R WI~I U~IIII~ II~YIJ. 12 mm il21( 

1’l1LYl1110 llcL!Jl~ IOf II1hul ~l‘lllcm I’N I 11) 

(iI;Ihpcr\ 101 lllllpc~l‘lr c~mlq lgwll, 

c‘Llrvd II1II.;lIuI1lL’IlJI \l.lplcl 

I ..lpJl o\oI1Ic co;l~lllallll!J \llC,u’\. I Fllllll 

I)S(i2A 

C’I )H2 I 
I C’S Ii 
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4.0 Methods and Scope 

In planning thts study. the first step was to de\ rlop and tmplemrnt ;t strategy to acqulrc 
reprocessed EES d~sposuhle devices from the f~elci. This strategy was commun~c;rtrd to 
appropri;rte field sulrs niana~rmrnt. A docum~ntatlon NKI tracking cystm was 

estahltshed III which each reprocessed dtwce is cutalogutd don, ~1 with source tnt’ormation. 
observations. ;mJ cpectfic findings. 

A Jrtuilrd rngme3ing study protocol was de~~Iopd to provide product-specific ;riid 

s;rqll~ntlal teStIll, o format. Functtonal testing follows the ~me test methodology ;lnJ 

.l\s;ociatr’J quality rrquirrmrnta currently iisrd in ni;inuf;lcturin, ‘1 ,IS critcri;t for product 
release. The Rtdt;lhtltty and Development Lab t RDL) system is UWJ to coordlnatc the 
tcsttng mcl \torc’ teat data. RDL reports are received and rctalnrd III hardcopy 
PhotographIc dr)cumrntatt(~n IS stored III the samcf PC dtrrctory (chytal t’ormat ) .IS .tre the 
traching sheets received from ale’s reprt3rntativtcs. 

I’rr the cnglnerrtng test protocol. the scope of this tcsttn, ~1 in CI~‘fiiid in four stdgc’s (refer to 
Table I). Stug~ng the srq~rncr assures that all testtn, ‘7 is ;ls thorough ;IS poss~hlc and that 
one test will not Impact or tnflurncr the outcome of the next test. 

Due to concern for possible containtnattoii and in cont’orm;mce to comp;~ny policy. optmxl 

products are handled ;IS it’they were field returns. Biological haLard safety prcc;tuttoiis ;tre 
fvllowed. Visual Inspectton includes the USC of htgh magntftcutton where indicated. The 
RDL microscoptst performs chrmtcal trstm g for blood when tts presence IS suspected. 

Dtgttal photos are t;rkrn of crtttcal dctutls. 

5.0 References 

FQET-00.5. Engtnerring Study for Testing Reprocessed Single I’;tttcnt Use (SPU) Products 
EES Process and Marenal Specifications (listed 111 FQET-00-l and/or the RDL Test Reports 
RDL Test Reports: TR numbers: 93 IS. 93 16.93 17.9333. und 033 I 
E~urlrrclriort oj Repro1 e.s.\d Et/tic OII Ettrllt-Strt.,~c~t:\, .Sitr,ill~~-Ptrtic~trt-U.\c~ Metlit~trl Lkr~rc~.\. 
Ethicon Endo-Surgery. Inc.. April I998 

6.0 Definitions 

KDL - EES Rrltitbility ilnd Devrlopmrnt Lab 
Process Specifications - IllilllUfilCtUriIl~ illld in-process tt’St procedures (or il product. 
Material Specitications - prl+utXliUlc~ criteria ;I nianufiicturrd product must meet when 
tested in process. 
End-Effector - the patient contact (proximal) end of the device. Examples of these iire 
blitdrs. scissors. graspers and hooks for electrosurgical or Ultrncision ilppitcattons. 
Tenting - occurs when ;I potntrd ob.jrct. upon impil~t or applird force. hi\s physically 
stratned >~nd weakend iI milterii~l at the point ~f~~nt~t. 
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7.0 Observations and Conclusions 

Packaging Quality 

PHOI‘O I. Tear Through Two Layers PHOI’O 2 Package Torn at Trocar 
I 

of Packaging Cannula Edge 

Keprocrscrm pachaglng consisted of a Tyvek-hacked pouch (or doublepouch). In contrast. 
EES chips all products III thoroughly tested and validated packaging. EES packaging is 
designed to ~nmoh~l~re and cushion the JWIW. prvtectin g It from potcntlul Jmapr 
Incurred during <hIppin g ~ncl handling. Measures are also t:rka to protect the pilckilpr from 
sharp corners or points on ;I drvicr. 

New EES clip appliers. UltraCision end-rft’ectors i)nJ elrctrosurgrry dcv~ces ilre shipped 
wlth protective tips. Tht: tips are Intencld to protect hoth the package ilnd the end-ct’fectors 
from clilnln?e during shippin g and handling. The upttrution of the UltraCision generator is L 
crttlci\lly dependent 011 the surface conditm of the end-rfkctors: it’;1 n~ch or scratch is 
present 011 the end-effector. the generator will emIt i1 constant audible tone and will not 
function. Invcstlg:\tlnp customer conlpl;\lnts OF this n;\turt’ h:rvc traced the constant iu~clihl~ 

/ 

tone and genrrator failure to this CWW. Thirteen of the reprocessed devices clod not have 
tip protrctlon when pilckilgrcl. For four other devices. tips were present hut loose inside the 
reprocessor’s pilCkil~lI1~. 

Tenting occurred near end-effecters. hh. thumb wheels and other iulgulilr or prominent 
t’e:Iturcs on the drvicrs. Tenting occurs when a pointed object. upon impact or applied 
force. has physlcillly r;tri\intd :I nIilterl>ll Lit the point OC contact. Tht: packilglnp nl~lterial is 
WCAhClld ilt tllilt pOlllt ;lllJ is suscrptihle t0 ttm-lng UpOIl SUhS~~ll~llt COiltKt illlll/Or 

prcsbure. 
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PH() 1‘0 3. Margin Damage (oval) and 
Tenting (rectanele) 

PHO’I‘O 4. Loose Tip Protector in Package 

Product Condition 

Three handhrld laparoscoplc elrctrosur$cal dev~crs had btmt shafts. In onto C;M. ;1 curved 
\cIhhorr; with cautzry was hrnt approxu-nately 3?“off the shaft UIS. Though these &vices may 
still t’unctlon. ;I bent shati WIII imp& insertion and rrmoval of the device through ;1 trocar. 
Thus has hem venfird through the invcstlgatlon of customer coniplalnts relmal to Jlft’icult 
Insrrtlon/r~mt,c.al (for the wne product codes). In this situation. these devices have hren 
known to Incur addltlonal damage upon insrrtlon or removal. Two specific t’allure modes have 
heen Idrntlfird through complaint analysts: ( I ) unlntrndrd removal of the end-eft’ectors. mcl (2) 
IIICLIII~ the protective sheath. Damage to the protective sheath (Insulator) has l-an known to 
cmrlate with burn& at or near the targeted se for elrctrosurgrry. 

. . . . . . . . . . . . . . . . . . . . . . . 

c R 
Oool 

w--. 
- _.--.-- 

PtiororS Bowed Shaft ofbIBAl0 PHO 1‘0 6. Bowed Shaft of DCD32.l Dotted 
Line is Straight) 

On one ekctrocurgical curved 
scissor\ (DCS 17). the protective 
sheath had receded. This results 
In ;i larger ;ire;i of potential 
contact to the patient that can 
result in unintrnded burns. 

PHOl‘O7. New and Used DCSl3’s 
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PHO’I’O 8. Crack in Trocar Near Stopcock PHOI‘O 9. Chip in Leading Edge of Trocar 

Advanced corrosm was 
seen on the .jaws of one 
ER320 clip apphrr. 
blrchunical wear. mchs 
und scratches were 
ohstmed on four handheld 
clrvKx\. 

PHOTO IO. Corrosion on .Jaw 
of ER3320 Clip Applier 

Upon visual inspection of the I2 Jtw~crs ohscrvrd under Hugh nla~ntfi~ation. six (5O%;/r) 
exhlbitd clear evicknce of htolog~al dd-ms md/or cont~liiitn~ltloii. A fingqmnt on one trocar 
was dettmm~rml by chemical rra~ents to he &ml blood. These observations were made prior to 
disasstmbltn~ the device for additional tnspectton 

PHO’I‘O I I. Trocar Cannula With 
Blood That Appears To Be A 
Smeared Fingerprint. 
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PH() I‘O I?. Mass of Blood and Tissue 
Eiected hv .\L326 

PHOI‘O 13. Second Clip Dephqed by ,\L316. 
I kbte contamination oozing from clip. I 

PHOTO 14. Contamination in Lower 
Jaw of <IL326 

PHO I‘O 15. ,Another Section of the Lower 
Jaw of the AL326 

Three pcrt’ornuncr ISSIIL’S were found on one AL.726 clip applier. 
I) The drv~ce contmnrd I .? clips: El3 product Id-ding rqums 20 clips. 

3) The device rnistircd tive times between the I?” and 1.3”’ clip. 
3) Undtx microscopic examination. mother clip was found to have jumrned in the 
device. When investigated. the janlming was attributed to ;L build up 01‘ tissudblood 
debris in the clip feed track. 

PHOTO 16. AL316 Clip 
That Would Nut Deploy 
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A total of four reprocessed ER.320’~ (rndoscupic clip applittrs) were tested. Force-to-l‘irc 
on une was higher than normal. This device alsu exhihltrd ahnormal. audihk md t,lctile 
t’wdhack when hrrd. 

8.0 Summary 

Based on analyses to date of reprocessed EES SPU drv~ces. n~nr would ha\e met EES 
quality standards and release criteria. These noncoliforni3ncrs to EES rdrasc criteria arc 
cunm;mzd 111 T IBLE 4. 

TABLE 1 SUMMARY OF ISSLES 
Type uf I\ ionconfurmance 
Labrlrng 

Reprocessor Inspectton and trstlng do not appear capable of assessing the condition or 
functionality of these devices compared to onginal EES product quality. Attempts to clean 
these drv~crs from prior use have not been effectlvr. Packusing was found to he 
substandard t wlthin the nltdicill device industry) in terms of product protection. stmllty 
assurance and proper Id~l~ng. It IS therefore concluded that the reuse of these drv~rs 
poses a significant risk to patmts and health care provderc. 
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Field Quality Engineering Report, 
Evaluation of Reprocessed Ethicon Endo-Surgery Single Patient Use Devices 

Ethicon Endo-Surgery, Inc. 

&&: 

Obiective: 

Methods: 

Results: 

October, 1999 (submitted with this abstract) 

To investigate the effects of reprocessing on single patient use devices and 
examine possible degradation in device quality. 

A total of 37 samples of reprocessed single patient use devices were 
obtained for study. The sample population was obtained randomly from 
hospital shelves and included clip appliers, clamps, sleeves, cautery 
devices, needles, staplers, coagulating hears, trocars and cutters. All 
samples were assessed for package integrity, product integrity and product 
performance criteria. 

Observed Failures: 
Packaging (n=37): 17/3 7 (46%) 
Product Quality (n=l2): 6/12 (50%) 
Foreign MaterialKontam. (n=l2): 6/12 (50%) 

Multiple failures were observed and attributed directly to reprocessing. 
These included rears and/or breaks in the device packaging, off-axis bends 
and kinks in linear instruments, damaged protective sheaths in 
electrocautery devices, cracked/chipped trocars and corroded clip appliers 
(blood/proteinaceous matter). In addition, performance failures were 
observed with several clip appliers and linear staplers. 

Conclusions: Based on device design and materials, reprocessing single use devices of 
this type cannot be performed reliably and/or in a safe and efficacious 
manner. Such reprocessing jeopardizes patient safety as well as the safety 
of health care providers who use them. 
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