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Product Name and Cod; DESIGN FMEA Document Number; Prepared by:

Criginallsste Date Revision (letfer and Date): Responsible Engineer:

I O I I oG |8 0 L1 A A I 1R O A
Potential | Potentia Potertia Current
ftem | Failore | Efectsof | Severty | Cause(s) | Likeliood/ | Design | Detection | RPN | Recommended | Individual | Actions | Severy | Likelbood/ | Detection | RPN
Function | Mode | Feilure Mode| (Pre) | of Failure | Occurence (Pre) | Controls | (Pre) | (Pre) |  Actions | Responsible | Taken | (Post) | Occurence (Post]| (Post) | (Post)

FIGURE 8.6 Design FMEA template,
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FIGURE 8.5 Risk analysis/FMEA activities by product development and manufacturing phases.
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Figure 5.3 Basic requirements of manufacturers of industrial products
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Table 1 — Units outside the SI units system that may be used on ME EQUIPMENT

Unit
Base quantity
Name Symbol
revolution r
gon gon or grade
Plane angle degree o
minute of angle !
second of angle =
minute min
Time hour h
day d
Energy electron volt eV
Volume litre ®
Pressure of -
respiratory millimetres of mercury mmHg
gases, blood,
an_d other bady centimetres of water cmH,0
fluids
Pressure of bar bar
gReEge millibar mbar

® For consistency, in international standards only the symbol “I" is

used for litre, although the symbol “L” is also given in ISO 31.
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Figure 2 Figure 3
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Flgure 7. Long Earth Wires — High Inductance/Resistance to RF
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Table 19 — MECHANICAL HAZARDS covered by this clause

MECHANICAL HAZARD

Covered by subclause

Crushing HAZARD

9.2,94 and 9.8

Shearing HAZARD 9.2and 9.8
Cutting or severing HAZARD 9.2,93 and 9.8
Entanglement HAZARD 9.2

Trapping HAZARD 9.2

Stabbing or puncturing HAZARD 9.2,93and 9.8
Friction or abrasion HAZARD 9.2and 9.3
Expelled parts HAZARD 9.5

High pressure fluid ejection HAZARD 9.7

Falling HAZARD 9.8

Instability HAZARD 9.4

Impact HAZARD 9.2and 9.8
Moving and positioning of PATIENT 92and 94
Vibration and noise 9.6
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Table 23 — Allowable maximum temperatures for ME EQUIPMENT parts
that are likely to be touched

Maximum temperature *
°Cc
ME EQUIPMENT and its parts Moulded
material,
Metal Glass, porcelain, plastic, rubber,
and liquids vitreous material wood
f<1s 74 80 86
Extemal surfaces of 1s<t<10s 56 66 71
ME EQUIPMENT that are
likely to be touched for
a time “t° 108 <t<1min 51 56 60
Tminst 48 48 48
® These temperature limit values are applicable for touching the healthy skin of adults. They are not applicable
when large areas of the skin (10 % of total body surface or more) can be in contact with a hot surface. This also
applies in the case of skin contact with over 10 % of the head surface. Where this is the case, appropriate limits
shall be determined and documented in the RISK MANAGEMENT FILE.
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Table 24 — Allowable maximum temperatures for skin contact
with ME EQUIPMENT APPLIED PARTS

Maximum temperature *®

°oC
APPLIED PARTS of ME EQUIPMENT Moulded
material,
Metal Glass, porcelain, plastic, rubber,
and liquids vitreous material wood
t <1 min 51 56 60

APPLIED PART having

contact with the 1 min € f< 10 min 48 48 48
PATIENT for a time “t"

10 minst 43 43 43

® These temperature limit values are applicable for the healthy skin of adults. They are not applicable when large
areas of the skin (10 % of total body surface or more) can be in contact with a hot surface. They are not
applicable in the case of skin contact with over 10 % of the head surface. Where this is the case, appropriate
limits shall be determined and documented in the RISK MANAGEMENT FILE.

® Where it is necessary for APPLIED PARTS to exceed the temperature limits of Table 24 in order to provide clinical
benefit, the RISK MANAGEMENT FILE shall contain documentation showing that the resulting benefit exceeds any
associated increase in RISK.

56



' ‘ S ) Jlwg & ySdos g (sl (wlel Jgo!

(oS Wl 53 Lauwgi ook i 9 ML) Cdl g 21 b ilof

5 labsl 5 okl o] S 0 olelid gl 5L 3yse Sledbl el Ll alusy o o

ul_CM.E‘ Ly‘ onl.: |)J)L§ ul;Mb‘auo)QA] ud;)h:).) l; 41“»9)h: ..))9A .)).i.‘.o.c J9.~4>
MDWQ‘BJALS u.a..>‘).39o.)94 u‘)’)lfd‘)’l"bg}*"n)ﬁwb Q_JLCM.E‘9C./U.M>)J uL..:P JAL» ng;

57




S ) Jlwg & ySdos g (sl (wlel Jgo!

(Wb S )H1) colu g (2130 Slol I

b M) 668 el sl b sla bl Gebuly b olel Jool L glbail 45 Slej -+
39 dxpi dbgspe yilg8 wlwly g yize sledy) b

58




To Body

From E!ui}r k f f

Lung

From Body




wdd (5 guan S 4 3O JolS gy

gl a8 0g5 Ay ik
Olgre 4%1858 Jloye b

Al ad,S 5w gyl gy
oas] 1900 ans Llgl o m

P P sla SEIPR oL
Sp o Sy ol o5

IS el S e (55,5 o5
oKy

-
N v2 022277775 g
Iy N

11/29/2014 60




(oSl iz o S e 55 5]
5 g ockds 4 lew (O eww o fiza) S
(;aM o.:/.:u,ﬁ,‘fzj‘.g Lﬁ"fébyf" 4-(
charls hufnagel (1952 J.. ,5 = §
S 0 oo Sy ?

11/29/2014 o1




wdd (5 guan b 4 40 JolSS g

S0 oD 5 g0 SA 40 Aru g A & (g0 SLRCS pu
Dy

|y ol asyg B olKiws jwlcaddse 5,5 1933 JLu 00
255 Jlge 5L I8 (i sl sl

Ll 5 S 500 5le ajlens SO 5l e G5 O

kel 0929 4y B Sl Ige adss (sl wax sla by, O

(O loyalas ¢ (S uS) wasolge glosl O

11/29/2014 62




,s judson chesterman ;551950 ¢¥gx22 5 ©

) 3890 b domyo ol SOl alals S0l (635 1o oyl jlas
usls

uy@ssl.o‘d.:l.ood.:) )OWU‘UM:;,&L»I4 LMO
Dy0 0 A2 Candge Sl 24>

b Jolisg 095 00l sl (PETSPEX) S o 3l dow jo ©

11/29/2014 63




Starr-Edwards as,o =
oo glaul coian oo sl
D Dol 40 3940

1961 JLu jslanl o asg o ol m

cpl gl 580,00 sl Jles S yay
2isbe 005 oyl lews

) iBggi Oz 4 ol ()b B
»e( Ball-and-Cage

11/29/2014 64




wdd (5 guan S 4 90 JolS g

S0 (Nt i) o (5 gucro (S A 3O S8 g 5 993 Jool Sl

S, olowd! 3l 6 Sl >

200 S B by plgs >

Jlasl sy cdggun >

O9e) o slacdl o Slee | cdaslxe »
oS bl el >

S LS, b she 4 a0 el >
oo als >

L5 5le g5 dlge 5l eolaul »

el oty 65 sl g, an #

11/29/2014 5




2 Olaz ol 50 B (SIS azm 50 £330 e (0l BV

Slo a0 G 8y 0o Jowglrasy o 5l e asy o pl v
39 5,0 Dbileaflet sls 4 o strut-and-leaflet
J..oLiS QLMJ‘ 9 u‘ﬂ"& sy sl )‘ o alw la A 4O wLQ‘.:

sl

11/29/2014 66




sitgle leaflet, open
az (IvEdtrorics)
(Star-Edwards)

powire [(Carpenter-Edwards)

|

|

|

: most corntnon 1

. a

caged dizsk (Eay-Shilawy) bi-leaflet (5t Jude) T 1 1T LNLY
EE S=40, SMU Elactrical Erginesring Department, & 1297 1=

11/29/2014 67




11/29/2014




ARy
'ﬂ Bileaflet Disk 8 sl ax

s leaflet g0 Jolis asy o opl O
Sz oo 2V Jo> &S Glepls
Ny (oo goz o ad Ceas 4y
sl

lSinl Lo ad Gu; s leatlet O
Alis se 5l e 6,85k o js YL
DY e

4 > 5 S5 az o (pl O
WS oo p2l,8 655 e Ol

3,10 099 S b oS lade O

oo Ly Jo5 ok 4 leatlet 5>
11/29/2014 X

69




3 950 <8l 050 cpl o U
B9 (5o el
Yoore a5 ola il
Digas oo oolawl iy
:)“ M)L.c
Sg> B a0 Zal
38 s ald (92 by

11/29/2014 70




SAiul pe il an & ja 3y e il 5 oanda ) sA%n) Ol (ulad 0SSEOINtEgration m
Mbu\).k\ @\)&h\ Qﬂ\.ﬁ)di\.ﬂw‘@od‘)\jd\.&‘)h@)ﬂjd&b\@)d\é‘\s&u\

Ay il Gl s Gl (6 W8 sleiilian) 5 ) AT aiiien (el Jae 4 mOaal (pl agde m
28 e e O il s Cailaay) (g Slail 4y Bl o

:JWli osseointegrationsuy )Y Sise g il b =

J?\Tﬂ‘ LL\JAJJJL}JLQQ\ d)ﬁ-@m‘f\ﬁ-%\@uoaﬁw&-mﬁ\ck-mﬁ\w@
Adlae jlen e see auiag




(A g il (o) oaliiu) 3 5a lgl Sia g 598 Cuianly o sl i g ) 38
(agllil ¢aguilis 4y Alaa oW il (o) oaldiad 390 <lh Alay ) ALEL e

Agad o Ll Ol gisa S g a WL ¢ (Bl o gay

sl 51.4\ O G 4 £ alad) ladUaa G cie&S canigS ) Geed (A1 3 ga 0
s 3l 5 (Fe-cr-Ni) &) aa Jbuly ( co-cr-Mo) assllily 43 Olgisa (s 38
A gal o L) (Ti-BAI-4v) asslis

8-18 (Auiiul 2N g8 -

QR SES) N g -
psdlis ol i

Gen.| Gen. I
Mandibular Molar 10x4.0 mm 9x4.1mm
430 mm? 206 mm? 690 mm?




' “ i Jala olisaka) cuilial) &y 0sSEOINtEgration ) Ols (o 4k Sails i)

-

radiography

(tapping) v 4= L sound test

s Gl a0 OS a2 5 DS w2 0 MoObility
a7l sl )l eadiul: sound wave

) ) sl ) ealdinl 1 oscillation technic

@ 2002 Bicon, Inc




osseointegration gl ¢ x s s gislé

Giliay) = b (505 e
Qﬂ.\ﬁ\ Gka.u O 5 culia

Coda e 5 caalia (al g Ghg) ) ealdial
ALl ) yen by b Jlee) J S

' ey o sa g (o0 see Jal S 03 9 i




1 02l JiSIS | Jae 5 oulsd (B30 4 ) Sy Cibial dliss a4 S gl 4y
O Clilaia g Cuiliayl

O sl )55 s

Cubiagl 180 s ilas

SO 55 s el )

5L s(one stage) s el ig)y 0L Sl adal Sl gletila) S ) gl 4y
_Jﬁ)ﬁﬁ)\)ﬁb&ﬁl&\ JJ}AL;\A\J;JA




T ... (Heating

Lead wire .,.;

Ty ON)
: 4k
EM:;L_ ! ; I
endaim | e i
axtuato% L ' €
e !
e mammmmssssso— e (Heating

= OFF) ¢

{electric circuit)
SMhA actuator
B8 B B- B0 5- 0

Bias coil
G- @ & B BB

R e e il Rl ol e S e e e ]

ter

Laal ) awsGuide wire

S 55S e g sinlil (5) 0 08
QwaStaple

W Wl WL W WL VW

wJS S

Deform

at0’C

N ==

|| [®]

Side to side

| °

S

GASTROENTEROSTOMY

NICKEL - TITANIUM DOUBLE RING wrm MEMORY
SHAPE - TEMPERATURE DEPENDI

Heat

—_—
at42-52°C

Anastomosis by compression

E




' ‘ Ul dddla cwwShape memory Staple

S5 4 B Al g anlie 525 Ay o Alila oy m
ng\SuJ\J;dus\bc\:a)i)\)s{M :'JMJJASJ.&L\GAMS_\A/'
M&QMMMJMJW\DJ)JJAdeddj\Ad&)M
Alaiee GaS Gl satal (K A s 4y a0 S 5 S e a3 ands |

Stapie open Staple closed

77




"l
(Al o adaola ol Cuaw ) odldi) gL e

JA)S o ylail -1

Cilag) 5 K S5 al sa e il ggn2
Y0 (Sasa 4 Caglia 5 )8l a3
S al s il -4

SaS oLl ey

Ol sl (S5 5 8 s -6

JSiie susi ) sla bl IR IS 48 elaa 03 )87
Al

78







L da oS ol Kkl ) Gy ) saliin




O ) pad) aual ) e (A il Cuy ) oalalial
o g




Au

Ti (Ti-6Al-4V)
Ni-Ti
Cr-

Co
Cr-Co-Ni

Stainless Steel (Fe-C-Cr)




Orthodontie

; >
| e 3L g3 S el ol i S
570 DYEX . O VURSLVE

ﬁbd)hd.\g Y- ).L.»J‘




oo sl (g 5 IS0
aigad (y3e31°
b pbesle

sole sledg )

bl Slal I L cillae

ol [ eolaz!

g yos 0,90
5 A ).e:

84




S ! 33 W wld St 1 b Casliae (g wom pLxit (&1 41 45 LMD

oy b °
3oyl dlas Yalowg (o8 i v
(ﬁ) 4> | g (S92 )0)

0555 § 3,8 3,la0 cdbgyye (slo oSl g W Lo 044 dluwg 5l Al o aST Slylows dxels v

] sy b8 alaio jolay aS" aliwg 35,8 (sl Codgisme v

(0f sl (295 9 dowg (6399 deiublB)abiy 3 Slas Jool 255 v/

99 9 > sleShg JolS zps v

A Algs odldiwl dluwg b S yi 0 &S Jliasd (300 5 (S pilyd cond vV

e 5ol 513 gy SleMb] 4y o Aliasy Silas labad g sl oy v

J‘>L‘°C)“’ w&ﬂwg@d‘fJLA ‘9‘&4: ﬁ@&fﬂw9moy)b<\§@ls>’tb‘)i’b v
..\.«Sgggful?u.oy 0‘39’“ dLQM:UAfL;).:9La.>9u‘ UAS)S)‘)B 09.’>u cu.b )9 d\l.w:9 &ybl

); LSQ%AB dl.m J.Lo )‘ o.)l.a.m:‘ Mo wt»‘ uLo‘)J‘ l) pdvl.b.o ul.u‘ LS‘)".’ AJLM.o J;Lu9 )S%b b MLQA v
sl 01 5] sl Sl |y lizalas 45 aloss

85




S ! 33 W wld St 1 b Casliae (g wom pLxit (&1 41 45 LMD

Ol b SleS 29 9 9 dawg 43 edlitnl 590 dlge 3l (> v
385k a3 3l )18

LSy —
Olwebl cubld cciwlus (B> Jud | dlowy (8 Sledbl 45,5, Slasuin v

PR NP éwlfw S (S5 alord Slae i St )‘ e 25 /&’3
U el

86




' ‘ S ! 33 W wld St 1 b Casliae (g wom pLxit (&1 41 45 LMD

Sua g (6185 oo Slisiue | ol A e
S Sl S oyl G bl 5l ans sMel cld Juilil b ciblas alsS L aolylolsl —
M5 88 alasgesl b by, dn st 1555 oo 5| (iis) 5 cogei] S35 aodls
Cowl 48,5 1S5 oS
Ceolsl Lol el b Ll L1 peand g 05 it peine (gl 35 2l 5l ad —
plSdylejl g uiige sliggesl —
S5l Canj sleggajl —
Sg sligesl -
ol plosl gl (gjlw and mbs -

NPRley Gaas —




398 35 Wil gl Dot 1 ) Cdslian (5 v ploxil (51 &5 SN

395 (o0 Blall ()] (g4 At g oy 59y 32 &S ey -
d)‘_\.@ 9 L.A.o.a.: dl&.&]) —




bl Slol 1 4 Cirllan Cund S

Jod
/G}'s\f a0 PP . ép,b‘ .
5 . 4. U 3 > : W \
oo :”,.?’, gl Gy | T T 3,0 e

e o aS Wad aisle g 2lb gl 4 Wb (S5 Jleg \
9 25 gy sl ol g0 0,18 Glaal g Layl i cox solaiul
el b sl 5 oaps Gojgal szl )5l p3¥ 45 1> o
5 )5 Ceodls g slonn (ol b (SeidS Lol 8 ol SaSS
QLS 0 bblre 4y S0 ol Bl oo 5 gesl wil p3Y &S > y»
5 soal Vb (sblizs o S 5l Ay (g aSST 5 g pie
Ay 5l oolanl pln jo a5 Sl Sy il o958 5 Cudls
ol jlaw glp Wiy oo a5 (sled Llie 10 050 oo Sl
il o3 b5 asl,

) s S5l 5 o 3 055 s b o5 ilets, | Y
Wy (o0 0 ST g gy (n 5 oz 5145 (hluy alex
) n) Jeel b eansS adsi o> ol (n 3 cenlie QLN o
S By

ool plSin 10 iy b ol e o g ] ololitm

J;Le C,w;).)lj GL"" ooLb;;.»‘lise\.waj o)_’»)lfdja.:})aem
Jsle 5 b ) Sew do U alewsy @l ylas Bds L als-
(ol BI3

o o VT ale iblis bl 38,5 L5 o abl a3 o L jo-
0,105 9929 Ll Bi Sl a5 Sl has 5,40 50

@ ol Sae a5 oaile (B et 550 50 )5 4 ols a5 89
g ol itbablone a3l s s Lo
O



Essen Req.pdf

