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< SUMMARY >

| EEES | D-02

Establish a global commercialization plan to develop a bone substitute
medical device (bone graft substitute, class IV) that uses the ceramic from
bird(duck) beak.

Purpose& - Develop a regulatory strategy for domestic and global approval (MFDS and
Contents CE approval)
- Analysis of the expected risks
- Analysis of the expected marketability
O Global market analysis
- Analyses of the existing bone graft substitute industries, of the market
size, and of the market share rates(completed).
- Analyses of the market trend and of the trend forecast
Results O Develop regulatory strategies for approval
- Develop domestic approval strategy for MFDS
- Develop a strategy for CE approval
- Develop a “road map” for the domestic and global approval processes
- Perform gap analyses for domestic and foreign regulations
- Develop a strategy to maximize the chances of product development and
approval success, based on the current research
- Compared to bovine bone, which is widely used in bone grafts, duck beak
substitute shows approximately 25% better result in terms of bone
formation.
Cgitl)r?lactfiin - The current domestic market size is 50 billion KRW; the current global
market size is 2.8 trillion KRW. If this product can be commercialized, its
expected shares of the domestic market and the global market are 5%(4
billion KRW) and 0.2%(6.9 billion KRW), respectively.
Keywords bone graft bone of duck medical device deptal bone Orthgpedic
substitute beak implant bone implant
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FIG.2 Global Bone Grafts and Substitutes Market, 2014 (USD Million)
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g ol ATt AFRETZ] AlEEE A F ol A} giAlE Al S

Fool F7ke} A FEFo] ol A wEk Aol A acle] ¥ Qut, I A
H(International Osteoporosis Foundation)ol]l ¢Jstd A AAF o= &4

Aol A5 240% FAel A 310% 71 Aoz o AEtiar Sk

- olelgk f9lFe] 2015 WA 2023 WA F oA Ash tAE AFE AAT Ao melh
ol st hAE (BGS) NG EFT oAt FYAER thro] B £ drk 55 o))
237 AN B2 BFF

e &@%713k = 714 (DBM) 3% t& 5= oAA7E dvk(ld A
g4 A (BMP)¥ e BREY. 5EZL FL Al
Z N

o FAE oA, 2 L
F AR AQHon FAEAH FHEQ Atk

H O

CAGR
%

2019 2020 (2015

TR : ® ® | ®

2023)

55T 8038 825.0 848.5 8746 9034 9352 970.2 1.008.7 1.0509 10972 1.1480 39
g HAE 14795 15333 15926 16579 17296 18084 18948 1989 20939 22083 23340 49

m 272833 23583 24411 25325 26330 27435 2B650 29984 31448 33055 34820 45

&3: KoL Opinions, Company Annual Reports, Expert Interviews, Investing Publications, Journals for Orthopedic Surgeries, Spine Surgeries and

Regenerative Medicines, Press Releases & TMR Analysis
- 2014 ol = oAk thAlE Aol 7hA= 2 o 358.3 Wivt dej® A9l ot 2015
AHE 2023 A7HA 4.5%9] ABFARSER 3 9 482 Wk &Y Al ol Aow HWHL

- EEE oA e Fe) TAAAN Wi AE o|HEL otk By FHHoR A
o4 A shE thE iyt gitk. BEE oA B ARAN B FEAel Y] WEe] AskE ol
AE AT 4 Ak 2015 dellA 2023 G7HA] $FE oA FiEo] 4T Aowm dqF5H=
ol EF I o|AAE thFe FER Faly] Hal AuH|Ate] @te] ulEt Fy 2o e o
G FHE vEoE 5 7] wEolth vsellA I o)A Fl] AR do] FFE olHAE
ARk ATE B el $-2vh ok Aelth HIV 2+ o 7A€ 1:150,000, C 8 79
7Fsd2 1:160,000 18]32 B 3 el 7FsAde 1:100,000 oltt. wehx AW 7o %S
Zo]7] 98A sE= NEE T4, s41%, Bdy 22 VS ARgEt oy e 8RlEe] T
FE oA REY AFE AAR Aotk BFT old4 wEe @ wis /)2
(Demineralized bone matrix, DBM) 3 7]El=2 &EF%

tlo
o
-+
ol
Y
)
v

- DBM 2 & 718k = V1ES onste H ol = IS FHsa = 89
A

o i 1S
41 & ooy o

zhgo] Hoja ol ALEEE AA AlFolth AlFolA FvjEE & FU18 = VdeE g
F7F ok =S olE S&stE = =Eo] Bol o ® dd DBM HEol AFE Aow Y
718} 5F= ol Aoll= AA FAR(fresh~-frozen) R 52 AZH(freeze-dried) 2 F

- %7 dxd FFTLEDBA) B2, A E]), A El A8 g6, 94 96 Sl Ak ¥
Az FFEL FDBA) HAAZA ol48d 2 A% 59¢ 24 Ak 2oy THE 59
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§71 wel & F713F = 714 (DBM)o] A4-8o= 1 “‘01 AHE-

Aded wFEE FYdel HasEa A AP0l gsith mEA Aded sEEe 7
FES A8 wol AT A ANEd FFEL odaEd wol ASHL dn. v dRE
AlelAE (CDON ojshd A 54 =L A0l dsaE e, F53 HF)2 <1
o] HIV ZaAZE A7) wlel AFAsole ol ARSI ofaL glvpal oh. Ald 54 5
TT e A 4 Wiel wd dxEd g 5713 2 71d OBMFaEY He AAAE
B Aow AdHch

et FFE o)A R 2015 WdellA 2023 WA 2.2%° AFARSER 48T dow

2
=

AWFEc 7 5FF oA HES FESE V|gEoE Zimmer Biomet, AlloSource,

NuVasive, Orthofix Holdings, Inc., Wright Medical Technology, Inc. A7}

(A1 2ol W& 5Z= o]2A: DBM ¥} 7]E}, 2013 -2023 (1]3} #ivlge])]

LR b
273

4895 5072 5266 5479 5713 5968 6248 6554 6890 7258  766.1 48
(DBM)
71E 3143 3177 3219 3267 3322 3384 3454 3532 3619 3714 3820 2.2
| 8038 8250 8485 8746 9034 9352 9702 10087 10509 1.097.2 1.1480 39

#3]: KOL Opinions, Company Annual Reports, Expert Interviews, Investing Publications, Journals for Orthopedic Surgeries, Spine Surgeries and
Regenerative Medicines, Press Releases & TMR Analysis

O oA Ak thAA

I
= o)A thAlE2 = o)At HAlE AlelAM 7Y wEA sk Felth

3 2 YAE ool
Y ZoldA, E 94 wudn e gARe] EAh nFssk AP WA HAH AF
So] gol FAHC HF FPET VA AN FEL W APE] Solun e Aol oHF
FAE Alske adlolth
$4 F olAAeE Fein s, B AN, FAEDG Jg Gl Yotk oW F o
AR BFZ oA HEH AL B2 AR F AR it v B fE 59
o gl wAlol otk We BAE oAl AERE 2L ool Waws v F A
FEEe ABAYIE A BYRE FER s dvh agdw @ 18 2 218 OBWe vl
Aig o AYstn 4 wude FHE oA it wolFy] uiel FHE ol4A Wi
o] 4 Ao sloHY

S0 08 4L = Adaiolth BUP & A

5 -
2} HEHTGF-beta)$} x4 o=
5 o u

OJEFRRIO R E A SlEdl MBS SAbske] At AE
g A=k v8E A ok A st Yl B RED 9] HHoR Q1 FRke TL
gk 4421 rhBMP-2 ¥ rhBMP-7 7} W]=F FDA 9] 5918 wopth & 34 @A (BMP) H-
B2 FF= o)Al vlaiA e s=7F Ao fFHE] von o gA 78 & Ak AA
5 ol AAAE Bola vk gar $hxte] 3 LT wiEa FF5o] Aow @ HEeh {4
H= 2ol AHollA AER AHES =i o 2Eu BAAEA A 2 A2




BMP Aol 44& Ak a4elth Stryker AMF Medtronic ple & the g2 o244 A
ol Aot wizt7bA 2 BMP AldS Fieskal it

2011 ol INFUSE (Medtronic Ap2] Q@ xephil Apgo] Rzkgo] HujxZe]3} #d(The Spine
JournaDell AE AL o= <ls] 2011 ol s FAte] wiEo] ZFAskgith INFUSE ¢ @ zahd
AREE T Bl ek @v = 84, o, A & 5 22 FAgo] drhar adE A
A o7 ulat Yol 4 INFUSE ¢ wi&e 2012 W, 2013 d, 2014 doll 22} 18%, 15%, 11%
A kATt o] % ekdAdo] thak 7 glo] INFUSE 9 AM8dE stal ALESS wfdsta &
28-S AU F9E Medtronic A FdlE 2 Ade]l o]l AVIFEALE 2012 d
INFUSE #& wj&9] 80%°] o] xepile] 7]1gk slo= FA 5t INFUSE ¢ #dgh 7
| wZel 2 ) HAddAME o] ARES AFAZIL o= AlelM O AFE FEHA A

7HA gkt

D 5

AU

83 o WEe) 4gAAE TG T ANE FES a= o Ak ole
F oA nE 23} A2A AYS istel YA o §Ht BRI AxW FHAe] P
o mAe] AR vne e PAGTHE dolth T o F oA ATS g e vy
A ghol F44 QTRES} I ALgH ook By] Mol Ve FAF o 4Ale] wlEe] H4
Qe Frh AL Baw FHAe e BT o AAU AT o AAnth sHHe] wth
= el gtk

e

LIESE ] 5834 6788 721.8 7534 789.9 8315 877.1 925.6 9875 10587 1.1266 53
%4

S E(

BMP) 6335 517.0 500.0 514.1 5303 5528 5722 590.1 606.2 6192 637.2 31
71} 262.6 337.6 370.9 3904 409.4 4241 4455 470.0 500.2 5304 5702 3.5

14795 15333 15926 16579 17296 18083 18948 19897 20939 232083 23340 49

£3]: KoL Opinions, Company Annual Reports, Expert Interviews, Investing Publications, Journals for Orthepedic Surgeries, Spine Surgeries and
Regenerative Medicines, Press Releases & TME Analysis

o] LES Frdlu g 7]YEL Zimmer Biomet Holdings, AlloSource, Baxter International,

DePuy Synthes, Wright Medical Group, Orthovita, Inc ©|t}.

O ZolyAe] H7E 4
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=

oA Al durr7] 5 R FEE Taol B3 rAEAEe kSt Al A12009-413)00
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e O = FEH(IEHE) A e
0201001 | 4 o g%ggzﬂg | %%% o]FE T FHT
(bone graft material, composit) o148 AR
o] F o] Al x =5 = g AR S 3
C22020.01 | 4 Iesel i BAAA e
(bone graft material, animal source) | & ©]2] A
BETES S SFad 28 ATl AEne
€22030.01 | 4 HeE S wE AUt dEw
(bone graft material, cement) Ag o AR AHE

A ol A A )
C22040.01 4 , , gdsto] Azgh = o] A A
(bone graft material, synthetic)

= Axse] 7S 22 23 ddd 5 FUIAEeR o FoX ALY
all = J x
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732"34% “%“o}”:ﬁ 9}Lﬂl‘%ioﬂ
Tom F3] ARE dEHES} st AMEH Y=

dl-ele| Al A FH s AFgSheE Aol A Al (autograft), EFQIC]

Zo| Al HHE EEZFo)AA(allograft), AU Folx 5 T2 FoA] 7]Ygd o]FFo]AlA)

(xenograft), FAHEHES o8&t AFAox e A =ol2 Al(alloplastic) 7} hom, Zh o]

o
oo -
i
O,
1>
2
=
rlr
ri%
X
lo,
-

Il Al o]|==ZLolAl
A7FZ o) A A 55 =04 15=0)2A S o] Al 7
(Allograft, (Xenograft, .
(Autograft, . . (Alloplastic,
Allogenic bone Xenogenic bone . .
Autogenous bone) . . Synthetic material)
graft material) graft material)
1 T oJo
gxpe] 77, BEe Aol | & FoMd, B Biofera“f(f el .
kA 2AS X85
71 T7 9 FoReA | WE 7]SHo} o2 Fo] TA ol A ]:zz siii}
1 = =1 o 5'_._% X aQ 6]— O aQ 1_0 = H O o
A Azl = 18 A A}-8 SO AR A
=474 O X X X
T/ O O, X < x
== O O O O
FERpR}Ae] wiE
AMSSIEE RIS S | X oR e 2 FolA|, T
ARESR= o] mE Foln=R AfFeHol | o]FY HA =HE srote] ©w7h =
] Aot e H| 525t 2p7h e ARgStE R Q19 ;: "’ K
o] St gl B | AFHZ A Ao | =3 fFARgE "
3k o] EhiEk= 7 = 2Ad9%e 9l | & EAE
o] ‘]O ]:V‘ ZO
1}7}* A ] 2P A3AA 2 o Hpol e 2~} F--H =0A ayrt
%A T 7930 f1ge] 7hsd el gk o A3 f TE=olY
AL AFZ] AFHAR) | 517 A 7FeE 84 o] F=o ul3j
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7] BEAR gAY ARE ZolAAlY] frlES FEhl o AlEe 7]d 3 BMP(bone
morphogenetic protein)-2 5 AAAX7E FQ2 thitoly, FHL F Y 53 9 JA 9
£9102 BMP-28 48 A8 Fol4At §FA 0w Ausa ek 9 A5hg Zol 4 Ao
A olFEuchs AT o@ AT W olFoldm e, 58 AgHE FHEL
HA(hydroxyapatite) ©% 5= HA backboneo] TCPE B3 A% T HAS TCPeo A%
o] ol AH&H I 3tk HASH TCP7F Egd Ao 4% L H&o] AAdl= 70:30, 60:400.2
HAZ} matrix® AR&Eo] gk, HZole AR & 7188 wxAom dAdsie= viiA
(carrier, vehicle)EA] F7]14& o] &stuxl, Ed£Er AH oz wE TCPY HEE Z=ofA]
HA®F TCP¢] H]&o] 30:70, 40:60 &3 7Z& old3 AdH|&o] Addd Feje] ZolAAx &4

a3l

« BIXto| A LY, 7 2 3 E EFPHF2AIENC E2 AFE
D'IIA-I IH‘,IS| o =0 _TI_QJ\_Q_—'— j( (=]
N #2259 S AMESHY X7
« KpMC| i E AFESHO] ZHHO|Lt SHO| ZAL X7 A F = 2
HE S Yol 28 2. shetxe| & A4 28 28
« AZIEAF A A e UG XSl o Ol o o
= O Eg? M =
o| £J%, /2ol Kzt BECE S o

.+ 2 BOIX| 5 CH2 F0| 74310
MR 22 ALS

.+ O[FO| MBS ABSIC) QK]
o| 21t AR PAE HB

Bioceramic H 22| SHdEE =
Ag5l0o] SIBE S
CHA| T2

Aol 22t 3| e

Hu @
90
g
oF
uk

Z2UM £=7F ST E2/01F5E

of B3 =&

> ZolAA] B ol4

- AA 2 A e dl 7-120 AAE0] daEne = daAe) A8sw we 94
el Bur 23 AgALe 958 Fw 4994 T 5 A A oA W,

- FlelA F olAAE Yui thRE e oEEL glo] BelF 9H) Aew FEH You,
ol% AF AF A9 AHe

- A AEE T Qe 2 gAde 9%
Zato] ALEH I Qo] 2% Awel
of WA 5 D ARG

]
- o FEle 98 Aol glen® g dte] Thesta, olFEd EERY A Axed %
AAAF whgo] Ao AxHg Azt 5y A 538 = APy 71T 5 ol & AlFel v

3 SehskeE A e 7T

- T Ao R QA AEHI e FYE = dAAY dEE diiE AmE AAeta 9o
=2 =
S

i)
4>
3
d
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> Eol A ST

- SU9E SESD FHelA] P B A4 ME ol g3 F olAA] Awe] wa ATt B

i)

- B8 A AAMOE AT Be 2o WE ol §F T ol4Al te ATst g DU

714 E Bovine bone graft |Porcine bone graft| Avian bone graft | Equine bone graft
Scopus ARl 1,327 525 39 133
O HlaFA: Zol 2 Aol diAAl A, AHd w& &/

Comparative Analysis: Global Bone Grafts and Substitutes Market, by

Geography, 2014 & 2023 (Value %)

2014 2023 (E)

29%

= North America = Europe = North America mEurope

= Asia Pacific H Latin America ® Asia Pacific | atin America

® Rest of the World Rt oE e World

&3: KoL Opinions, Company Annual Reports, Expert Interviews, Investing Publications, Journals for Orthopedic Surgeries, Spine
Surgeries and Regenerative Medicines, Press Releases & TMR Analysis

- AR B 2014 d F oAk hAE AN Hulsk 30%E AAste] Y we Bk
2 vheha gtk AR wAE V&0 B SE7b men e o8r)ES olgste] Wl

59 4] AS AT AR Aol HFuAHe] A HiE T 8QloR HRIth A
7t BrujR gl F8 A FrrIdEe] dEH AAE EAI7F o] Ao Hol o]FA|aL 1
Bhel agAtae] F7F ol BujA 9] S HHee 8910w HAlth
- oA o) & ol Aet AR Al 2023 W7HA 3.5%9] A rAYSER A 2023
o= 12 9 3 A 9 W 60 7 @] Aol o]E How MYy : %EP MJX]OE‘OM = o2 A ¢t
WAL A 2015 doll A 2023 A7kA] w2k =22 7.3%2] Azt B2 AYY HAow
o ZHt) g Ao AFagle Frkele THAE A5, %*W'S} 33 i?ﬂ S

& Gguses 5 5 9
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O

2014 | 2015 | 2016 | 2007 | :
() (E) (E) (E)

A2 L%t 1.167.8 12045 12450 12898 13320 13933 14528 15183

2014 ' olElA FellA = o]t tAE AgE 3 o 8
3l glom 2015 WXRE 2023 W7kA 7.3%2] A7yrAAds
gh2e Aol ol Aom A 9l

AA = ol Aet AAlE AFBGS)S R e ZIdEe] AdE At i FdE Bl 1

719 €< Baxter Healthcare Corporation, Medtronic plc, Zimmer Biomet Holdings, Stryker

A7 W40 W 2y AFeE 2ty
22023 W=7 9 2 8 % 70

e

Corporation, DePuy Synthes, Wright Medical Group, Inc, Orthofix Holdings, Inc, NuVasive,
Inc ©]t}. Stryker Corporation (H8& 24.3%) ¥ Medtronic ple. (A& 15.5%) & AFL 7}
A o Hoegw Frity Q) thkst A FEZEOE JHX 1 9 A9y ow & a7
Qolehs o] 2014 Wl ol F& 7ldE0] BGS A4& FET 4 A aglew nalg,

Zol Aot thAA A, 8ol WE B

= oAt dAES HF e, e, Aol I A aEla oRjtdAldEs o] o
&k LoFoll A AREEH AL Atk

TEE oA FE WE A, HFE, o4, Rt AdEd X3S FEd AMEET. A= o
A= F2 Azoly HFadEel ARSEH

a kel Sxfo Al Fito] A2 e g oo FVIE 2014 del = o AAe dAlE A
N HF Fe A& Fot M Aol gt avEgFoRE g A 2 ARl HEEE o
g Aol gRlel7| % st ey o] E7|Axe A #d Feol gk A5 S
st alld Aol e F3hE 7hsd el T

T AE AFS oliixE F8 7]l AlloSource, Baxter International, DePuy Synthes,

Stryker Corporation, NuVasive, Inc., Zimmer Biomet A7} 2

[& o1 Ale tAE A1, %o mE 47, 2013 -2023 (W3} #ivkee)]

16690 17556 44

2513 2572 2638 2712 2793 2883 298.2 309.1 321.0 3341 3485 35
O Ere 103.6 105.8 108.2 111.0 114.0 1174 1211 1252 129.6 1346 30 B f

?{f-‘%‘%‘#’i‘ 2262 2339 2424 2518 2620 2733 2858 2994 3144 3308 3489 47

wdqde 184.7 1922 2004 2095 2194 2303 2422 2553 2697 2855 3029 53
_ 22832 23582 24411 25324 26330 27435 28649 29983 31447 33055 34820 45

#3): KoL Opinions, Company Annual Reports, Expert Interviews, Investing Publications, Journals for Orthopedic Surgeries, Spine Surgeries and
Regenerative Medicines, Press Releases & TME Analysis

2) 3% 24 2 §F A% 24

O FolAA 2 gAAle #dd A F2 Ak

THEMRIR) B sHe ol 54 AN A0 Lol Adde] Fo AL Er=
vl olm @ Yol UojPAE AZNns Agelth. AFtuA s Rl AEEA, £F,
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AZA FFEA ol dag 2
o} A% Aol o AAAL 1

o 2
o
rr
o,

Medtronic ~}2] INFUSE Bone Graft/LT-CAGE Lumbar Tapered Fusion

Device = A 2F A =S 55 3L EE 533 tl==2 289

CREETEER LR

Medtronic A}2] INFUSE & 0|3 A& 2|25 0 2 B H (FDA) 7|63 A

drEY) ARSERA $U9& BATH

S

A% B 2ER0) O AAE TdeH} 227 Azxs

T B —

o

SE

%

Zepd AL A EFgo] JBo)FH 3239 A Y (The Spine
Journal)®l] 1¥5] 91 11 o] = Medtronic plc Aol th 3t 240 = ojo] AT}

BioHorizons IPH.  Inc. A}= 739t% o] 4291 MinerOss
Cancellous,  mineralized cancellous bone allograftMCBA) S = 4511 Th

F 22 £3): Musculoskeletal Transplant Foundation (MTF) & & 51| A

AZz2 FFE ) 4H AFs} A AL SATH

[ THE=2 AT A7 o] A ] A EZE QG EUCH
[ INFUSE ¢] 2
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15 o #0180 88 2AF=AAMNS) R\\

= 2014 @] Zimmer Dental < Puros Tt 4 E=Z Reverse phase medium

re
fle
yi
o

///1 279 408 FE o

7R

RPM) 4322 A Puros B F713} 7125 Puos DBM 25 183

a5l Bl & Hod suip EFe] FT TS AMLssith
=  ol= |7} 2] 2191 Dr. Nicolaas Duneas 7} Nuno Peres & FHEZZ FAH7F
7hs g A A F o) A E. Altis Osteogenic Bone Matrix (Altis OBM TM) 7] 2

a
N

« ©F FDA & %18 4 o] 3te] A A £4 Wetol= 9 A2 F G Fol
TR D F RAZ2] ALgol AR BastEc

O 744 A% ¥
- e wE B oAl Al AN FRe) BE A4 WP wasla Yok

1

[=5A4 7F4 A A4 = o2 A¢ dAlE A, TR/l W& 5, 2014 (USD)]

ol 4 A FF v MU= e ks )

A7} #19]: USD 400 -
F5E 17} ¥ $]: USD 1700

USD 600/5¢cc

USD 500

A7} ¥ % : USD 500 —
a7+ 4] USD 6000

1000

4000

7] €} (Z=(bone dowel), 5.) 700
&7 : KOL Opinions, Company Annual Reports, Expert Interviews, Investing Publications, Journals for Orthopedic Surgeries, Spine Surgeries, Regenerative
Medicines, Press Releases & TMR Analysis
Hla: 7t Wl ALEE oA BdE R 37, ¥4 d3)e] o2t g 5 Qo

O A 5%
- Y AR T A FTEDACIL FHAG A

o ow g A AAE AWty QA6 W AT
- Z ol4AlE WEeN SEAVE FREL F 2 oAAlE vE 4Eeloka §71E Wolo} @

B e Ao F oA 3|7tel
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- Institut Straumann AG, Medtronic, 7181 Zimmer AlE IA|ZF o2 7 deix] g 7|dEo|th
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aawe AAan
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- KS P ISO 11137-1.2.3
HFAL A ™ Hl 3k y &y
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A Ela o
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2 | saax KS P 1SO 17665-1
1SO 17665-1.2
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5 Jg ug 1SO 14937

o 21342 Risk Management
- AZAF gmII7E 2 O FE5E AFE A= TE)ES At AHEAE
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GESE RS

oz 7]7] A& srel=2l (ISO 14971)

3. A@welol o A STAG
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o] fFANA YFE= gur|7|Y FTHR7F ISt 28 om5|7Ed Uitk w7t e A 99
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2]
(risk/benefit) S F43to]oF st}H(6.5 FF). 128K Fow AZxAE= A9zt oAy Fd
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43 ole AU AL Al 2Akh

6.3 915 A (risk control) F=¢+e] A& (HA6)

A z2A = 6.2004 A8t 95 A 2AES Agstolof sttt PSS SAS7] fdl AREE
= AFHHRM) ol 71 FEojof gttt HAEA e &3 S (verification) ¥ ofof &}
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COUNCIL DIRECTIVE 93/42/EEC of 14 June 1993 concerning medical devices

‘ ANNEX I ESSENTIAL REQUIREMENTS
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I. GENERAL REQUIREMENTS

1. The devices must be designed and manufactured in such a way that, when used under
the conditions and for the purposes intended, they will not compromise the clinical
condition or the safety of patients, or the safety and health of users or, where
applicable, other persons, provided that any risks which may be associated with their
intended use constitute acceptable risks when weighed against the benefits to the

patient and are compatible with a high level of protection of health and safety.

This shall include:

— reducing, as far as possible, the risk of use error due to the ergonomic features of
the device and the environment in which the device is intended to be used (design
for patient safety), and

— consideration of the technical knowledge, experience, education and training and
where applicable the medical and physical conditions of intended users (design for
lay, professional, disabled or other users).

2. The solutions adopted by the manufacturer for the design and construction of the
devices must conform to safety principles, taking account of the generally acknowledged
state of the art.

In selecting the most appropriate solutions, the manufacturer must apply the following

principles in the following order:

— eliminate or reduce risks as far as possible (inherently safe design and construction),

— where appropriate take adequate protection measures including alarms if necessary,
in relation to risks that cannot be eliminated,

— inform users of the residual risks due to any shortcomings of the protection
measures adopted

3. The devices must achieve the performances intended by the manufacturer and be
designed, manufactured and packaged in such a way that they are suitable for one or
more of the functions referred to in Article 1 (2) (a), as specified by the manufacturer.

4. The characteristics and performances referred to in Sections 1, 2 and 3 must not be
adversely affected to such a degree that the clinical conditions and safety of the
patients and, where applicable, of other persons are compromised during the lifetime of
the device as indicated by the manufacturer, when the device is subjected to the
stresses which can occur during normal conditions of use.

5. The devices must be designed, manufactured and packed in such a way that their
characteristics and performances during their intended use will not be adversely affected
during transport and storage taking account of the instructions and information provided
by the manufacturer.

6. Any undesirable side-effect must constitute an acceptable risk when weighed against
the performances intended.

II. REQUIREMENTS REGARDING DESIGN AND CONSTRUCTION

7. Chemical, physical and biological properties

8. Infection and microbial contamination
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9. Construction and environmental properties

10. Devices with a measuring function

11. Protection against radiation

12. Requirements for medical devices connected to or equipped with an energy source

13. Information supplied by the manufacturer

ANNEX II EC DECLARATION OF CONFORMITY (Full quality assurance system)

1. The manufacturer must ensure application of the quality system approved for the
design, manufacture and final inspection of the products concerned, as specified in
Section 3 and is subject to audit as laid down in Sections 3.3 and 4 and to Community
surveillance as specified in Section 5.

2. The EC declaration of conformity is the procedure whereby the manufacturer who

fulfils the obligations imposed by Section 1 ensures and declares that the products

concerned meet the provisions of this Directive which apply to them.

The manufacturer must affix the CE marking in accordance with Article 17 and draw up

a written declaration of conformity. This declaration must cover one or more medical

devices manufactured, clearly identified by means of product name, product code or

other unambiguous reference and must be kept by the manufacturer.

Quality system

Examination of the design of the product

Surveillance

Administrative provisions

Application to devices in Classes Ila and IIb.

® N> oW

Application to the devices referred to Article 1(4a)

ANNEX III EC TYPE-EXAMINATION

1. EC type-examination is the procedure whereby a notified body ascertains and certifies
that a representative sample of the production covered fulfils the relevant provisions of
this Directive.

2. The application includes:

— the name and address of the manufacturer and the name and address of the
authorized representative if the application is lodged by the representative,

— the documentation described in Section 3 needed to assess the conformity of the
representative sample of the production in question, hereinafter referred to as the
‘type’, with the requirements of this Directive. The applicant must make a ‘type’
available to the notified

body. The notified body may request other samples as necessary,

— a written declaration that no application has been lodged with any other notified body
for the same type.

3. The documentation must allow an understanding of the design, the manufacture and the
performances of the product and must contain the following items in particular:

— a general description of the type, including any variants planned, and its intended
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use(s),

design drawings, methods of manufacture envisaged, in particular as regards
sterilisation, and diagrams of components, sub-assemblies, circuits, etc.,

the descriptions and explanations necessary to understand the abovementioned
drawings and diagrams and the operation of the product,

a list of the standards referred to in Article 5, applied in full or in part, and
descriptions of the solutions adopted to meet the essential requirements if the
standards referred to in Article 5 have not been applied in full,

the results of the design calculations, risk analysis, investigations, technical tests,
etc. carried out,

a statement indicating whether or not the device incorporates, as an integral part, a
substance, or human blood derivative, referred to in Section 7.4 of Annex I, and the
data on the tests conducted in this connection which are required to assess the
safety, quality and

usefulness of that substance, or human blood derivative, taking account of the

intended purpose of the device,

— a statement indicating whether or not the device is manufactured utilising tissues of

animal origin as referred to in Directive 2003/32/EC,

— the solutions adopted as referred to in Annex I, Chapter I, Section 2,

— the pre-clinical evaluation,

— the clinical evaluation referred to in Annex X,

— the draft label and, where appropriate, instructions for use.
4. The notified body must:

4.1.

4.2.

4.3.

4.4.

examine and assess the documentation and verify that the type has been
manufactured in conformity with that documentation; it must also record the items
designed in conformity with the applicable provisions of the standards referred to in
Article 5, as well as the items not designed on the basis of the relevant provisions of
the abovementioned standards;

carry out or arrange for the appropriate inspections and the tests necessary to verify
whether the solutions adopted by the manufacturer meet the essential requirements of
this Directive if the standards referred to in Article 5 have not been applied; if the
device is to be connected to other device(s) in order to operate as intended, proof
must be provided that it conforms to the essential requirements when connected to
any such device(s) having the characteristics specified by the manufacturer;

carry out or arrange for the appropriate inspections and the tests necessary to verify
whether, if the manufacturer has chosen to apply the relevant standards, these have
actually been applied;

agree with the applicant on the place where the necessary inspections and tests will
be carried out.

5. If the type conforms to the provisions of this Directive, the notified body issues the

applicant with an EC type—examination certificate. The certificate must contain the name

and address of the manufacturer, the conclusions of the inspection, the conditions of
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validity and the data needed for identification of the type approved. The relevant parts
of the documentation must be annexed to the certificate and a copy kept by the notified
body.

In the case of devices referred to in Annex I, Section 7.4, second paragraph, the
notified body shall, as regards the aspects referred to in that section, consult one of the
authorities designated by the Member States in accordance with Directive 2001/83/EC or
the EMEA before taking a decision. The opinion of the competent national authority or
the EMEA must be drawn up within 210 days after receipt of valid documentation.

The scientific opinion of the competent national authority or the EMEA must be included
in the documentation concerning the device.

The notified body will give due consideration to the views expressed in this consultation
when making its decision. It will convey its final decision to the competent body
concerned.

In the case of devices referred to in Annex I, Section 7.4, third paragraph, the scientific
opinion of the EMEA must be included in the documentation concerning the device. The
opinion of the EMEA must be drawn up within 210 days after receipt of valid
documentation. The notified body will give due consideration to the opinion of the EMEA
when making its decision.

The notified body may not deliver the certificate if the EMEA's scientific opinion is
unfavourable. It will convey its final decision to the EMEA.

In the case of devices manufactured utilising tissues of animal origin as referred to in
Directive 2003/32/EC, the notified body must follow the procedures referred to in that
Directive.

6. The applicant must inform the notified body which issued the EC typeexamination
certificate of any significant change made to the approved product.

Changes to the approved product must receive further approval from the notified body
which issued the EC type-examination certificate wherever the changes may affect
conformity with the essential requirements or with the conditions prescribed for use of
the product. This new approval must, where appropriate, take the form of a supplement
to the initial EC type examination certificate.

7. Administrative provisions

ANNEX IV EC VERIFICATION

1. EC verification is the procedure whereby the manufacturer or his authorized
representative ensures and declares that the products which have been subject to the
procedure set out in Section 4 conform to the type described in the EC
type-examination certificate and meet the requirements of this Directive which apply to
them.

2. The manufacturer must take all the measures necessary to ensure that the

manufacturing process produces products which conform to the type described in the EC
type—examination certificate and to the requirements of the Directive which apply to

them. Before the start of manufacture, the manufacturer must prepare documents
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defining the manufacturing process, in particular as regards sterilization where

necessary, together with all the routine, pre-established provisions to be implemented to

ensure homogeneous production and, where appropriate, conformity of the products with
the type described in the EC type-examination certificate and with the requirements of
this Directive which apply to them. The manufacturer must affix the CE marking in
accordance with Article 17 and draw up a declaration of conformity.

In addition, for products placed on the market in sterile condition, and only for those

aspects of the manufacturing process designed to secure and maintain sterility, the

manufacturer must apply the provisions of Annex V, Sections 3 and 4.

3. The manufacturer must undertake to institute and keep up to date a systematic
procedure to review experience gained from devices in the post—-production phase,
including the provisions referred to in Annex X, and to implement appropriate means to
apply any necessary corrective action. This undertaking must include an obligation for
the manufacturer to notify the competent authorities of the following incidents
immediately on learning of them:

(i) any malfunction or deterioration in the characteristics and/or performance of a
device, as well as any inadequacy in the labelling or the instructions for use which
might lead to or might have led to the death of a patient or user or to a serious
deterioration in his state of health;

(ii) any technical or medical reason connected with the characteristics or performance of
a device for the reasons referred to in subparagraph (i) leading to systematic recall of
devices of the same type by the manufacturer.

4. The notified body must carry out the appropriate examinations and tests in order to

verify the conformity of the product with the requirements of the Directive either by

examining and testing every product as specified in Section 5 or by examining and
testing products on a statistical basis as specified in Section 6, as the manufacturer
decides.

The aforementioned checks do not apply to those aspects of the manufacturing process

designed to secure sterility.

Verification by examination and testing of every product

Statistical verification

Administrative provisions

Application to devices in Class Ila

© ® N> o

Application to devices referred to in Article 1(4a)

ANNEX V EC DECLARATION OF CONFORMITY (Production quality assurance)

1. The manufacturer must ensure application of the quality system approved for the
manufacture of the products concerned and carry out the final inspection, as specified in
Section 3, and is subject to the Community surveillance referred to in Section 4.

2. The EC declaration of conformity is the part of the procedure whereby the
manufacturer who fulfils the obligations imposed by Section 1 ensures and declares that
the products concerned conform to the type described in the EC type—examination
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certificate and meet the provisions of this Directive which apply to them.

The manufacturer must affix the CE marking in accordance with Article 17 and draw up
a written declaration of conformity. This declaration must cover one or more medical
devices manufactured, clearly identified by means of product name, product code or
other unambiguous reference, and must be kept by the manufacturer.

Quality system

Surveillance

Administrative provisions

Application to devices in Class Ila

No g

Application to devices referred to in Article 1(4a)

ANNEX VI EC DECLARATION OF CONFORMITY (Product quality assurance)

1. The manufacturer must ensure application of the quality system approved for the final
inspection and testing of the product, as specified in Section 3 and must be subject to
the surveillance referred to in Section 4.

In addition, for products placed on the market in sterile condition, and only for those
aspects of the manufacturing process designed to secure and maintain sterility, the
manufacturer must apply the provisions of Annex V, Sections 3 and 4.

2. The EC declaration of conformity is the part of the procedure whereby the
manufacturer who fulfils the obligations imposed by Section 1 ensures and declares that
the products concerned conform to the type described in the EC type-examination
certificate and meet the provisions of this Directive which apply to them.

The manufacturer affixes the CE marking in accordance with Article 17 and draws up a
written declaration of conformity. This declaration must cover one or more medical
devices manufactured, clearly identified by means of product name, product code or
other unambiguous reference, and be kept by the manufacturer. The CE marking must
be accompanied by the identification number of the notified body which performs the
tasks referred to in this Annex.

3. Quality system

4. Surveillance

5. Administrative provisions

6. Application to devices in Class I[la

ANNEX VII EC DECLARATION OF CONFORMITY

1. The EC declaration of conformity is the procedure whereby the manufacturer or his
authorised representative who fulfils the obligations imposed by Section 2 and, in the
case of products placed on the market in a sterile condition and devices with a
measuring function, the obligations imposed by Section 5 ensures and declares that the
products concerned meet the provisions of this Directive which apply to them.

2. The manufacturer must prepare the technical documentation described in Section 3. The
manufacturer or his authorised representative must make this documentation, including

the declaration of conformity, available to the national authorities for inspection

- 111 -




purposes for a period ending at least five years after the last product has been

manufactured. In the case of implantable devices the period shall be at least 15 years

after the last product has been manufactured.

3. The technical documentation must allow assessment of the conformity of the product
with the requirements of the Directive. It must include in particular:

— a general description of the product, including any variants planned and its intended
use(s),

— design drawings, methods of manufacture envisaged and diagrams of components,
sub—assemblies, circuits, etc.,

— the descriptions and explanations necessary to understand the abovementioned
drawings and diagrams and the operations of the product,

— the results of the risk analysis and a list of the standards referred to in Article 5,
applied in full or in part, and descriptions of the solutions adopted to meet the
essential requirements of the Directive if the standards referred to in Article 5 have
not been applied in full,

— in the case of products placed on the market in a sterile condition, description of the
methods used and the validation report,

— the results of the design calculations and of the inspections carried out, etc.; if the
device is to be connected to other device(s) in order to operate as intended, proof
must be provided that it conforms to the essential requirements when connected to
any such device(s) having the characteristics specified by the manufacturer

— the solutions adopted as referred to in Annex I, Chapter I, Section 2,

— the pre-clinical evaluation,

— the clinical evaluation in accordance with Annex X,

— the label and instructions for use.

4. The manufacturer shall institute and keep up to date a systematic procedure to review
experience gained from devices in the post-production phase, including the provisions
referred to in Annex X, and to implement appropriate means to apply any necessary
corrective actions, taking account of the nature and risks in relation to the product. He
shall notify the competent authorities of the following incidents immediately on learning
of them:

(i) any malfunction or deterioration in the characteristics and/or performance of a
device, as well as any inadequacy in the labelling or the instructions for use which
might lead to or might have led to the death of a patient or user or to a serious
deterioration in his state of health;

ii) any technical or medical reason connected with the characteristics on the
performance of a device for the reasons referred to in subparagraph (i) leading to
systematic recall of devices of the same type by the manufacturer.

5. With products placed on the market in sterile condition and Class I devices with a
measuring function, the manufacturer must observe not only the provisions laid down in
this Annex but also one of the procedures referred to in Annex II, IV, V or VL
Application of the abovementioned Annexes and the intervention by the notified body is

- 112 -




limited to:
— in the case of products placed on the market in sterile condition, only the aspects of
manufacture concerned with securing and maintaining sterile conditions,
— 1in the case of devices with a measuring function, only the aspects of manufacture
concerned with the conformity of the products with the metrological requirements.
Section 6.1. of this Annex is applicable.

6. Application to devices in Class Ila

ANNEX VIII STATEMENT CONCERNING DEVICES FOR SPECIAL PURPOSES
1. For custom—made devices or for devices intended for clinical investigations the
manufacturer or his authorized representative must draw up the statement containing the

information stipulated in Section 2.

2. The statement must contain the following information:
2.1. for custom-made devices:

— the name and address of the manufacturer,

— data allowing identification of the device in question,

— a statement that the device is intended for exclusive use by a particular patient,
together with the name of the patient,

— the name of the medical practitioner or other authorized person who made out the
prescription and, where applicable, the name of the clinic concerned,

— the specific characteristics of the product as indicated by the prescription,

— a statement that the device in question conforms to the essential requirements set
out in Annex I and, where applicable, indicating which essential requirements have
not been fully met, together with the grounds

2.2. for devices intended for the clinical investigations covered by Annex X:

— data allowing identification of the device in question,

— the clinical investigation plan,

— the investigator's brochure,

— the confirmation of insurance of subjects,

— the documents used to obtain informed consent,

— a statement indicating whether or not the device incorporates, as an integral part, a
substance or human blood derivative referred to in Section 7.4 of Annex I,

— a statement indicating whether or not the device is manufactured utilising tissues of
animal origin as referred to in Directive 2003/32/EC,— the opinion of the ethics
committee concerned and details of the aspects covered by its opinion,

— the name of the medical practitioner or other authorized person and of the institution
responsible for the investigations,

— the place, starting date and scheduled duration for the investigations,

— a statement that the device in question conforms to the essential requirements apart
from the aspects covered by the investigations and that, with regard to these
aspects, every precaution has been taken to protect the health and safety of the
patient.
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3. The manufacturer must also undertake to keep available for the competent national

authorities:

3.1. For custom-made devices, documentation, indicating manufacturing site(s) and allowing
an understanding of the design, manufacture and performances of the product,
including the expected performances, so as to allow assessment of conformity with
the requirements of this Directive.

The manufacturer must take all the measures necessary to ensure that the
manufacturing process produces products which are manufactured in accordance with
the documentation mentioned in the first paragraph;

3.2. For devices intended for clinical investigations, the documentation must contain:

— a general description of the product and its intended use,

— design drawings, methods of manufacture envisaged, in particular as regards
sterilisation, and diagrams of components, sub—-assemblies, circuits, etc.,

— the descriptions and explanations necessary to understand the abovementioned
drawings and diagrams and the operation of the product,

— the results of the risk analysis and a list of the standards referred to in Article 5,
applied in full or in part, and descriptions of the solutions adopted to meet the
essential requirements of this Directive if the standards referred to in Article 5 have
not been applied,

— if the device incorporates, as an integral part, a substance or human blood derivative
referred to in Section 7.4 of Annex I, the data on the tests conducted in this
connection which are required to assess the safety, quality and usefulness of that
substance or human blood derivative, taking account of the intended purpose of the
device,

— if the device is manufactured utilising tissues of animal origin as referred to in
Directive 2003/32/EC, the risk management measures in this connection which have
been applied to reduce the risk of infection,

— the results of the design calculations, and of the inspections and technical tests
carried out, etc.

The manufacturer must take all the measures necessary to ensure that the

manufacturing process produces products which are manufactured in accordance with the

documentation referred to in the first paragraph of this Section.

The manufacturer must authorise the assessment, or audit where necessary, of the

effectiveness of these measures.

4. The information contained in the declarations concerned by this Annex shall be kept for
a period of time of at least five years. In the case of implantable devices the period
shall be at least 15 years.

5. For custom-made devices, the manufacturer must undertake to review and document
experience gained in the post-production phase, including the provisions referred to in
Annex X, and to implement appropriate means to apply any necessary corrective action.
This undertaking must include an obligation for the manufacturer to notify the competent
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authorities of the following incidents immediately on learning of them and the relevant

corrective actions:

(i) any malfunction or deterioration in the characteristics and/or performance of a
device, as well as any inadequacy in the labelling or the instructions for use which
might lead to or might have led to the death of a patient or user or to a serious
deterioration in his state of health;

(ii) any technical or medical reason connected with the characteristics or performance of
a device for the reasons referred to in subparagraph (i) leading to systematic recall

of devices of the same type by the manufacturer.

ANNEX IX CLASSIFICATION CRITERIA

I. DEFINITIONS

1. Definitions for the classification rules

1.1. Duration

1.2. Invasive devices

1.3. Reusable surgical instrument

1.4. Active medical device

1.5. Active therapeutical device

1.6. Active device for diagnosis

1.7. Central circulatory system

1.8. Central nervous system

II. IMPLEMENTING RULES

2. Implementing rules

[II. CLASSIFICATION

1. Non-invasive devices

1.1. Rule 1

All non-invasive devices are in Class I, unless one of the rules set out hereinafter
applies.

1.2. Rule 2

All non-invasive devices intended for channelling or storing blood, body liquids or tissues,

liquids or gases for the purpose of eventual infusion, administration or introduction into

the body are in Class Ila:
— if they may be connected to an active medical device in Class Ila or a higher class,
— if they are intended for use for storing or channelling blood or other body liquids or

for storing organs, parts of organs or body tissues, in all other cases they are in
Class L

1.3. Rule 3

All non-invasive devices intended for modifying the biological or chemical composition of

blood, other body liquids or other liquids intended for infusion into the body are in Class

IIb, unless the treatment consists of filtration, centrifugation or exchanges of gas, heat, in

which case they are in Class Ila.

1.4. Rule 4
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All non-invasive devices which come into contact with injured skin:

— are in Class I if they are intended to be used as a mechanical barrier, for
compression or for absorption of exudates,

— are in Class IIb if they are intended to be used principally with wounds which have
breached the dermis and can only heal by secondary intent,

— are in Class Ila in all other cases, including devices principally intended to manage
the micro—environment of a wound.

2. Invasive devices

2.1. Rule 5

All invasive devices with respect to body orifices, other than surgically invasive devices
and which are not intended for connection to an active medical device or which are
intended for connection to an active medical device in Class I

— are in Class I if they are intended for transient use,

— are in Class Ila if they are intended for short—term use, except if they are used in
the oral cavity as far as the pharynx, in an ear canal up to the ear drum or in a
nasal cavity, in which case they are in Class I,

— are in Class IIb if they are intended for long-term use, except if they are used in
the oral cavity as far as the pharynx, in an ear canal up to the ear drum or in a
nasal cavity and are not liable to be absorbed by the mucous membrane, in which
case they are in Class Ila.

All invasive devices with respect to body orifices, other than surgically invasive devices,
intended for connection to an active medical device in Class Ila or a higher class, are in
Class Ila.

2.2. Rule 6

All surgically invasive devices intended for transient use are in Class Ila unless they are:

— intended specifically to control, diagnose, monitor or correct a defect of the heart or
of the central circulatory system through direct contact with these parts of the body,
in which case they are in Class III,

— reusable surgical instruments, in which case they are in Class [,

— intended specifically for use in direct contact with the central nervous system, in
which case they are in Class III,

— intended to supply energy in the form of ionising radiation in which case they are in
Class IIb,

— intended to have a biological effect or to be wholly or mainly absorbed in which case
they are in Class IIb,

— intended to administer medicines by means of a delivery system, if this is done in a
manner that is potentially hazardous taking account of the mode of application, in
which case they are in Class Ilb.

2.3. Rule 7
All surgically invasive devices intended for short—-term use are in Class Ila unless they
are intended:

— either specifically to control, diagnose, monitor or correct a defect of the heart or of
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the central circulatory system through direct contact with these parts of the body, in
which case they are in Class III,

— or specifically for use in direct contact with the central nervous system, in which
case they are in Class III,

— or to supply energy in the form of ionizing radiation in which case they are in Class
IIb,

— or to have a biological effect or to be wholly or mainly absorbed in which case they
are in Class III,

— or to undergo chemical change in the body, except if the devices are placed in the
teeth, or to administer medicines, in which case they are in Class IIb.

2.4. Rule 8
All implantable devices and long—term surgically invasive devices are in Class IIb unless
they are intended:

— to be placed in the teeth, in which case they are in Class Ila,

— to be used in direct contact with the heart, the central circulatory system or the
central nervous system, in which case they are in Class III,

— to have a biological effect or to be wholly or mainly absorbed, in which case they
are in Class III,

— or to undergo chemical change in the body, except if the devices are placed in the
teeth, or to administer medicines, in which case they are in Class III.

3. Additional rules applicable to active devices

3.1. Rule 9

All active therapeutic devices intended to administer or exchange energy are in Class Ila
unless their characteristics are such that they may administer or exchange energy to or
from the human body in a potentially hazardous way, taking account of the nature, the
density and site of application of the energy, in which case they are in Class IIb.

All active devices intended to control or monitor the performance of active therapeutic
devices in Class IIb, or intended directly to influence the performance of such devices are
in Class IIb.

3.2. Rule 10

Active devices intended for diagnosis are in Class Ila:

— if they are intended to supply energy which will be absorbed by the human body,
except for devices used to illuminate the patient's body, in the visible spectrum,

— if they are intended to image in vivo distribution of radiopharmaceuticals,

— if they are intended to allow direct diagnosis or monitoring of vital physiological
processes, unless they are specifically intended for monitoring of vital physiological
parameters, where the nature of variations is such that it could result in immediate
danger to the patient, for instance variations in cardiac performance, respiration,
activity of CNS in which case they are in Class IIb.

Active devices intended to emit ionizing radiation and intended for diagnosticand
therapeutic interventional radiology including devices which control or monitor such

devices, or which directly influence their performance, are in Class IIb.
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Rule 11

All active devices intended to administer and/or remove medicines, body
liquids or other substances to or from the body are in Class Ila, unless this
is done in a manner:

— that is potentially hazardous, taking account of the nature of the substances involved,
of the part of the body concerned and of the mode of application in which case they
are in Class IIb.

3.3. Rule 12

All other active devices are in Class L.

4. Special Rules

4.1. Rule 13

All devices incorporating, as an integral part, a substance which, if used separately, can
be considered to be a medicinal product, as defined in Article 1 of Directive 2001/83/EC,
and which is liable to act on the human body with action ancillary to that of the devices,
are in Class III.

All devices incorporating, as an integral part, a human blood derivative are in Class III.
4.2. Rule 14

All devices used for contraception or the prevention of the transmission of sexually
transmitted diseases are in Class IIb, unless they are implantable or long term invasive
devices, in which case they are in Class III.

4.3. Rule 15

All devices intended specifically to be used for disinfecting, cleaning, rinsing or, when
appropriate, hydrating contact lenses are in Class IIb.

All devices intended specifically to be used for disinfecting medical devices are in Class
[Ia. Unless they are specifically to be used for disinfecting invasive devices in which
case they are in Class IIb.

This rule does not apply to products that are intended to clean medical devices other than
contact lenses by means of physical action.

4.4. Rule 16

Devices specifically intended for recording of X-ray diagnostic images are in Class Ila.
4.5. Rule 17

All devices manufactured utilizing animal tissues or derivatives rendered non-viable are
Class III except where such devices are intended to come into contact with intact skin
only.

5. Rule 18

By derogation from other rules, blood bags are in Class Ilb.

ANNEX X CLINICAL EVALUATION

1. General provisions

1.1. As a general rule, confirmation of conformity with the requirements concerning the
characteristics and performances referred to in Sections 1 and 3 of Annex I, under the
normal conditions of use of the device, and the evaluation of the side—effects and of the
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acceptability

of the benefit/risk ratio referred to in Section 6 of Annex I, must be based on clinical
data. The evaluation of this data, hereinafter referred to as ‘clinical evaluation’, where
appropriate taking account of any relevant harmonised standards, must follow a defined
and methodologically sound procedure based on:

1.1.1. Either a critical evaluation of the relevant scientific literature currently available
relating to the safety, performance, design characteristics and intended purpose of
the device, where:

— there is demonstration of equivalence of the device to the device to which the data
relates, and
— the data adequately demonstrate compliance with the relevant essential requirements.

1.1.2. Or a critical evaluation of the results of all clinical investigations made.

1.1.3. Or a critical evaluation of the combined clinical data provided in 1.1.1 and 1.1.2.

1.1a In the case of implantable devices and devices in Class III clinical investigations shall
be performed unless it is duly justified to rely on existing clinical data.

1.1b The clinical evaluation and its outcome shall be documented. This documentation
shall be included and/or fully referenced in the technical documentation of the device.

1.1c The clinical evaluation and its documentation must be actively updated with data
obtained from the post—market surveillance. Where post—market clinical follow-up as
part of the post-market surveillance plan for the device is not deemed necessary,
this must be duly justified and documented.

1.1d Where demonstration of conformity with essential requirements based on clinical data
1s not deemed appropriate, adequate justification for any such exclusion has to be
given based on risk management output and under consideration of the specifics of
the device/body interaction, the clinical performances intended and the claims of the
manufacturer.

Adequacy of demonstration of conformity with the essential requirements by performance

evaluation, bench testing and pre-clinical evaluation alone has to be duly substantiated.

1.2. All the data must remain confidential, in accordance with the provisions of Article 20.

2. Clinical investigations

2.1. Objectives

The objectives of clinical investigation are:

— to verify that, under normal conditions of use, the performance of the devices
conform to those referred to in Section 3 of Annex I, and

— to determine any undesirable side-effects, under normal conditions of use, and assess
whether they constitute risks when weighed against the intended performance of the
device.

2.2. Ethical considerations

Clinical investigations must be carried out in accordance with the Helsinki Declaration

adopted by the 18th World Medical Assembly in Helsinki, Finland, in 1964, as last
amended by the World Medical Assembly.
It is mandatory that all measures relating to the protection of human subjects are
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carried out in the spirit of the Helsinki Declaration. This includes every step in the
clinical investigation from first consideration of the need and justification of the study to
publication of the results.

2.3. Methods

2.3.1. Clinical investigations must be performed on the basis of an appropriate plan of
investigation reflecting the latest scientific and technical knowledge and defined in
such a way as to confirm or refute the manufacturer's claims for the device; these
investigations must include an adequate number of observations to guarantee the
scientific validity of the conclusions.

2.3.2. The procedures used to perform the investigations must be appropriate to the
device under examination.

2.3.3. Clinical investigations must be performed in circumstances similar to the normal
conditions of use of the device.

2.3.4. All the appropriate features, including those involving the safety and performances
of the device, and its effect on patients must be examined.

2.3.5. All serious adverse events must be fully recorded and immediately notified to all
competent authorities of the Member States in which the clinical investigation is
being performed.

2.3.6. The investigations must be performed under the responsibility of a medical
practitioner or another authorized qualified person in an appropriate environment.

The medical practitioner or other authorized person must have access to the
technical and clinical data regarding the device.

2.3.7. The written report, signed by the medical practitioner or other authorized person
responsible, must contain a critical evaluation of all the data collected during the

clinical investigation.

ANNEX XI CRITERIA TO BE MET FOR THE DESIGNATION OF NOTIFIED BODIES

1. The notified body, its Director and the assessment and verification staff shall not be
the designer, manufacturer, supplier, installer or user of the devices which they inspect,
nor the authorized representative of any of these persons.

They may not be directly involved in the design, construction, marketing or maintenance
of the devices, nor represent the parties engaged in these activities. This in no way
precludes the possibility of exchanges of technical information between the manufacturer
and the body.

2. The notified body and its staff must carry out the assessment and verification
operations with the highest degree of professional integrity and the requisite
competence in the field of medical devices and must be free from all pressures and
inducements, particularly financial, which might influence their judgment or the results of
the inspection, especially from persons or groups of persons with an interest in the
results of the verifications.

Should the notified body subcontract specific tasks connected with the establishment and

verification of the facts, it must first ensure that the subcontractor meets the provisions
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of the Directive and, in particular, of this Annex.

The notified body shall keep at the disposal of the national authorities the relevant
documents assessing the subcontractor's qualifications and the work carried out by the
subcontractor under this Directive.

3. The notified body must be able to carry out all the tasks assigned to such bodies by
one of Annexes II to VI and for which it has been notified, whether these tasks are
carried out by the body itself or on its responsibility. In particular, it must have the
necessary staff and possess the facilities needed to perform properly the technical and
administrative tasks entailed in assessment and verification. This presupposes the
availability of sufficient scientific staff within the organisation who possess experience
and knowledge sufficient to assess the medical functionality and performance of devices
for which it has been notified, having regard to the requirements of this Directive and,
in particular, those set out in Annex I. It must also have access to the equipment
necessary for the verifications required.

4. The notified body must have:

— sound vocational training covering all the assessment and verification operations for
which the body has been designated,

— satisfactory knowledge of the rules on the inspections which they carry out and
adequate experience of such inspections,

— the ability required to draw up the certificates, records and reports to demonstrate
that the inspections have been carried out.

5. The impartiality of the notified body must be guaranteed. Their remuneration must not
depend on the number of inspections carried out, nor on the results of the inspections.
6. The body must take out civil liability insurance, unless liability is assumed by the State
under domestic legislation or the Member State itself carries out the inspections

directly.

7. The staff of the notified body are bound to observe professional secrecy with regard to
all information gained in the course of their duties (except vis—a-vis the competent
administrative authorities of the State in which their activities are carried out) pursuant

to this Directive or any provision of national law putting it into effect.

ANNEX XII
CE MARKING OF CONFORMITY
The CE conformity marking shall consist of the initials ‘CE’ taking the following

form:
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— If the marking is reduced or enlarged the proportions given in the above graduated
drawing must be respected.
— The various components of the CE marking must have substantially the same vertical

dimension, which may not be less than 5 mm.

This minimum dimension may be waived for small-scale devices.
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4. Quality management system

4.1 General requirements

4.2 Documentation requirements

4.2.1 General

4.2.2 Quality manual

4.2.3 Control of documents

4.2.4 Control of records

5. Management responsibility

5.1 Management commitment

5.2 Customer focus

5.3 Quality policy

5.4 Planning

5.4.1 Quality objectives

5.4.2 Quality management system planning
5.5 Responsibility, authority and communication
5.5.1 Responsibility and authority

5.5.2 Management representative

5.5.3 Internal communication

5.6 Management review

5.6.1 General

5.6.2 Review input

5.6.3 Review output

6. Resource management

6.1 Provision of resources

6.2 Human resources

6.2.1 General

6.2.2 Competence, awareness and training
6.3 Infrastructure

6.4 Work environment

7. Product realization

7.1 Planning of product realization

7.2 Customer-related processes

7.2.1 Determinationofrequirementsrelatedtotheproduct.
7.2.2 Reviewofrequirementsrelatedtotheproduct
7.2.3 Customer communication

7.3 Design and development
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7.3.1 Design and development planning

7.3.2 Design and development inputs

7.3.3 Design and development outputs

7.3.4 Design and development review

7.3.5 Design and development verification

7.3.6 Design and development validation

7.3.7 Control of design and development changes

7.4 Purchasing

7.4.1 Purchasing process

7.4.2 Purchasing information

7.4.3Verificationofpurchasedproduct

7.5 Production and service provision

7.5.1 Control of production and service provision

7.5.1.1 General requirements

7.5.1.2 Control of production and service provision—-specific requirements

7.5.1.2.1 Cleanliness of product and contamination control

7.5.1.2.2 Installation activities

7.5.1.2.3 Servicing activities

7.5.1.3 Particular requirements for sterile medical devices

7.5.2 Validation of processes for production and service provision

7.5.2.1 General requirements

7.5.2.2 Particular requirements for sterile medical devices

7.5.3 Identification and traceability

7.5.3.1 Identification

7.5.3.2 Traceability

7.5.3.2.1 General

7.5.3.2.2 Particular requirements for active implantable medical devices
implantable medical devices

and

7.5.3.3 Status identification

7.5.4 Customer property

7.5.5 Preservation of product

7.6 Control of monitoring and measuring devices

8. Measurement, analysis and improvement

8.1 General

8.2 Monitoring and measurement

8.2.1 Feedback

8.2.2 Internal audit

8.2.3 Monitoring and measurement of processes

8.2.4 Monitoring and measurement of product

8.2.4.1 General requirements

8.2.4.2 Particularrequirementsforactiveimplantable medical devices and implantable

medical devices

8.3 Control of nonconforming product

8.4 Analysis of data

8.5 Improvement

8.5.1 General

8.5.2 Corrective action

8.5.3 Preventive action
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uropean Directorate for the Quality of

COMMISSION DIRECTIVE 2003/32/EC of 23 April 2003
introducing detailed specifications as regards the requirements laid down in Council Directive

93/42/EEC with respect to medical devices manufactured utilising tissues of animal origin

Article 1

1. This Directive lays down detailed specifications in relation to risks of transmitting
transmissible spongiform encephalophathies (TSE) under normal conditions of use to
patients or others, via medical devices manufactured utilising animal tissue which is
rendered non-viable or non-viable products derived from animal tissue.

2. The animal tissues covered by this Directive are those originating from bovine, ovine
and caprine species, as well as deer, elk, mink and cats.

3. Collagen, gelatin and tallow used for the manufacturing of medical devices, shall meet
at least the requirements as fit for human consumption.

4. This Directive does not apply to medical devices referred to in paragraph 1, which are
not intended to come into contact with the human body or which are intended to come

into contact with intact skin only.

Article 2

For the purposes of this Directive, the following definitions shall apply in addition to the

definitions set out in Directive 93/42/EEC:

(a) ‘cell’ means the smallest organised unit of any living form which is capable of
independent existence and of replacement of its own substance in a suitable
environment;

(b) ‘tissue’ means an organisation of cells and/or extra-cellular constituents;

(c) ‘derivative’ means a material obtained from an animal tissue by a manufacturing
process such as collagen, gelatine, monoclonal antibodies;

(d) ‘non-viable’ means having no potential for metabolism or multiplication;

(e) ‘transmissible agents’ means unclassified pathogenic entities, prions and such entities
as bovine spongiform encephalophathies agents and scrapie agents;

(f) ‘reduction, elimination or removal’ means a process by which the number of
transmissible agents is reduced, eliminated or removed in order to prevent infection or
pathogenic reaction;

(g) ‘inactivation’ means a process by which the ability to cause infection or pathogenic
reaction by transmissible agents is reduced;

(h) ‘source country’ means the country in which the animal was born, has been reared
and/or has been slaughtered;

(i) ‘starting materials’ means raw materials or any other product of animal origin out of
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which, or with the help of which, the devices referred to in Article 1(1) are produced.

Article 3

Before lodging an application for a conformity assessment pursuant to Article 11(1) of
Directive 93/42/EEC, the manufacturer of medical devices referred to in Article 1(1), shall
carry out the risk analysis and the risk management scheme set out in the Annex to this

Directive.

Article 4

Member States shall verify that bodies notified under Article 16 of Directive 93/42/EEC
have up-to-date knowledge of the medical devices referred to in Article 1(1), in order to
assess the conformity of those devices referred to in Article 1(1) with the provisions of
Directive 93/42/EEC and with the specifications laid down in the Annex to this Directive.
If, on the basis of that verification, it is necessary for a Member State to amend the tasks
of a notified body, that Member State shall notify the Commission and the other Member

States accordingly.

Article 5

1. Conformity assessment procedures for medical devices referred to in Article 1(1), shall
include the evaluation of their compliance with the essential requirements of Directive
93/42/EEC and the specifications laid down in the Annex to this Directive.

2. Notified bodies shall evaluate the manufacturer's risk analysis and risk management
strategy, and in particular:

(a) the information provided by the manufacturer;

(b) the justification for the use of animal tissues or derivatives;

(c) the results of elimination and/or inactivation studies or of literature search;

(d) the manufacturer's control of the sources of raw materials, finished products and
subcontractors;

(e) the need to audit matters related to sourcing, including third party supplies.

3. Notified bodies shall, during the evaluation of the risk analysis and risk management in
the framework of the conformity assessment procedure, take account of the TSE
certificate of suitability issued by the European Directorate for the Quality of
Medicines, hereinafter “TSE certificate’, for starting materials, where available.

4. Except for medical devices using starting materials for which a TSE certificate has
been issued as referred to in paragraph 3, national bodies shall, through their competent
authority, seek the opinion of the competent authorities of the other Member States on
their evaluation of and conclusions on the risk analysis and risk management of the
tissues or the derivatives intended to be incorporated in the medical device as
established by the manufacturer.

Before issuing an EC design—-examination certificate or an EC type—-examination
certificate, the notified bodies shall give due consideration to any comments received
within 12 weeks from the date on which the opinion of the national competent

- 125 -




authorities was sought.

Article 6

Member States shall take all necessary steps to ensure that medical devices referred to in
Article 1(1) are placed on the market and put into service only if they comply with the
provisions of Directive 93/42/EEC and the specifications laid down in the Annex to this

Directive.

Article 7

1. Holders of EC design—-examination certificates or EC typeexamination certificates issued
before 1 April 2004 for medical devices referred to in Article 1(1) shall apply for a
complementary EC design-examination certificate or EC type—examination certificate
attesting to compliance with the specifications laid down in the Annex to this Directive.

2. Until 30 September 2004, Member States shall accept the placing on the market and
the putting into service of medical devices referred to in Article 1(1) which are covered
by an EC design-examination certificate or an EC type-examination certificate issued
before 1 April 2004.

Article 8

1. Member States shall adopt and publish before 1 January 2004 the provisions necessary
to comply with this Directive.
They shall forthwith inform the Commission thereof. They shall apply those provisions
with effect from 1 April 2004.
When Member States adopt those provisions, they shall contain a reference to this
Directive or be accompanied by such a reference at the time of their official publication.
Member States shall determine how such reference is to be made.

2. Member States shall communicate to the Commission the texts of the provisions of

national law which they adopt in the field covered by this Directive.

Article 9
This Directive shall enter into force on the 20th day following that of its publication in the

Official Journal of the European Union.

Article 10
This Directive is addressed to the Member States.
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MEDDEV. 2.7.1 Rev.3 GUIDELINES ON MEDICAL DEVICES

CLINICAL EVALUATION: A GUIDE FOR MANUFACTURERS AND NOTIFIED BODIES

What is clinical evaluation?

Clinical evaluation is the assessment and analysis of clinical data pertaining to a medical

device in order to verify the clinical safety and performance of the device.

When is clinical evaluation undertaken?

Clinical evaluation is an ongoing process conducted throughout the life cycle of a medical

device. It is first performed during the conformity assessment process leading to the
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marketing of a medical device and then repeated periodically as new clinical safety and
performance information about the device is obtained during its use. This information is

fed into the ongoing risk analysis and may result in changes to the Instructions for Use.

Why is clinical evaluation important?

When placing a medical device on the market the manufacturer must have demonstrated
through the use of appropriate conformity assessment procedures that the device complies
with the relevant Essential Requirements covering safety and performance. Generally, from
a clinical perspective, it is expected that the manufacturer has demonstrated the device
achieves its intended performance during normal conditions of use and that the known and
foreseeable risks, and any adverse events, are minimised and acceptable when weighed
against the benefits of the intended performance, and that any claims made about the
device’performance and safety (e.g. product labelling and instructions for use) are

supported by suitable evidence.

With regard to post market activities, manufacturers are expected to implement and
maintain surveillance programs that routinely monitor the clinical performance and safety
of the device as part of their Quality Management System. The scope and nature of such
post market surveillance should be appropriate to the device and its intended use. Using
data generated from such programs (e.g. safety reports, including adverse event reports;
results from published literature, any further clinical investigations and formal post market
surveillance studies; etc), a manufacturer should periodically review performance, safety
and the benefitrisk assessment for the device through a clinical evaluation, and update the
clinical evidence accordingly. This ongoing clinical evaluation process should allow
manufacturers to communicate with conformity assessment bodies and Regulatory
Authorities in accordance with local reporting requirements, any information that has an
important bearing on the benefit-risk assessment of the device or that would indicate a
need for labelling changes regarding contraindications, warnings, precautions or instructions

for use etc.

What is the process?
To conduct a clinical evaluation, a manufacturer needs to:
- identify the Essential Requirements that require support from relevant clinical data;
- identify available clinical data relevant to the device and its intended use;
-evaluate data in terms of its suitability for establishing the safety and performance of
the device;
-generate any clinical data needed to address outstanding issues;
-bring all the clinical data together to reach conclusions about the clinical safety and
performance of the device.

The results of this process are documented in a clinical evaluation report. The clinical
evaluation report and the clinical data on which it is based serve as the clinical evidence
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that supports the marketing of the device.

The clinical evidence, along with other design verification and validation documentation,
device description, labelling, risk analysis and manufacturing information, is needed to
allow a manufacturer to demonstrate conformity with the Essential Requirements and is

part of the technical documentation of a medical device.

How detailed should the clinical evaluation be?

A clinical evaluation should be thorough and objective (i.e. it should consider both
favourable and unfavourable data), with the intention of demonstrating valid -clinical
evidence of the safety and performance of the device. However, it is important to
recognise that there is considerable diversity in the types and history of technologies used
in medical devices and the risks posed by them. Many devices are developed or modified
by incremental innovation, so they are not completely novel. Thus, it is often possible to
draw on the clinical experience and literature reports of the safety and performance of
equivalent devices to establish the clinical evidence, thereby reducing the need for clinical
data generated through clinical investigation of the device in question. Similarly, it may be
possible to use compliance with recognised standards to satisfy the clinical evidence
requirements for devices based on technologies with well established safety and

performance characteristics.

The depth and extent of clinical evaluations should be flexible, not unduly burdensome,
and appropriate to the nature, classification, intended use, manufacturer’ claims and risks
of the device in question. Therefore, this guidance is not intended to impose specific

requirements.
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MEDDEV 2.12/2 Rev. 2 POST MARKET CLINICAL FOLLOW-UP STUDIES

6. Elements of a PMCF study

Post-market clinical follow-up studies are performed on a device within its intended
use/purpose(s) according to the instructions for use. It is important to note that PMCF
studies must be conducted according to applicable laws and regulations and should involve

an appropriate methodology and follow appropriate guidance and standards.

PMCF studies must be outlined as a well designed clinical investigation plan or study plan,
and, as appropriate, include:

» clearly stated research question(s), objective(s) and related endpoints;

e scientifically sound design with an appropriate rationale and statistical analysis plan;

* a plan for conduct according to the appropriate standard(s);

* 3 plan for an analysis of the data and for drawing appropriate conclusion(s).

Objectives of PMCF studies
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The objective(s) of the study should be stated clearly and should address the residual
risk(s) identified and be formulated to address one or more specific questions relating to
the clinical safety or clinical performance of the device. A formal hypothesis should be

clearly expressed.

Design of PMCF studies
PMCF studies should be designed to address the objective(s) of the study. The design
may vary based on the objective(s), study hypothesis research question and endpoints and

should be scientifically sound to allow for valid conclusions to be drawn.

PMCF studies can follow several methodologies, for example:

e the extended follow—up of patients enrolled in premarket investigations;
* a new clinical investigation;

* a review of data derived from a device registry; or

e a review of relevant retrospective data from patients previously exposed to the device.

PMCF studies should have a plan describing the design and methodologies appropriate for

addressing the stated objectives. The clinical investigation plan/study plan should identify

and where needed justify at a minimum:

* the study population (corresponding to the CE-mark scope);

* inclusion/exclusion criteria;

* rational and justification of the chosen study design including use of controls/control
groups (where relevant; randomised or not);

* the selection of sites and investigators;

e study objectives and related study endpoints and statistical considerations;

e the number of subjects involved;

e the duration of patient follow—up;

* the data to be collected;

e the analysis plan including any interim reporting where appropriate to ensure continuous
risk management based on clinical data; and

» procedures/criteria for early study termination;

* ethical considerations;

e methods of quality control of data where appropriate.

The points above may not all apply to a retrospective data review.

Implementation of the PMCF study, analysis of data and conclusion(s)

The study should:

* be executed with adequate control measures to assure compliance with the clinical
investigation
or study plan;

e include data analysis with conclusions drawn according to the analysis plan by someone
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with appropriate expertise; and
e have a final report with conclusions relating back to original objective(s) and

hypothesis/hypotheses.

7. The use of study data

The data and conclusions derived from the PMCF study are used to provide clinical
evidence for the clinical evaluation process. This may result in the need to reassess
whether the device continues to comply with the Essential Requirements. Such assessment
may result in corrective or preventive actions, for example changes to the
labelling/instructions for use, changes to manufacturing processes, changes to the device

design, or public health notifications.

8 The role of the notified body in PMCF

When auditing the quality system of the manufacturer in the framework of one of the
conformity assessment annexes of Directive 90/385/EEC or of Directive 93/42/EEC, the
Notified Body (NB) shall review the appropriateness of the manufacturer‘s general

post—market surveillance procedures and plans, including plans for PMCF, as relevant.

The Notified Body shall verify that PMCF as part of the overall clinical evaluation is
conducted by or on behalf of the manufacturer by appropriately competent assessors (as
per section 10.3 of MEDDEV 2.7/1).

The NB shall verify that clinical investigations conducted as part of PMCF plans are
conducted in accordance with the relevant provisions of Annex X (as per Article 15.8 of
93/42/EEC), related guidance and relevant standards.

The NB shall as part of its assessment of a specific medical device :

e verify that the manufacturer has appropriately considered the need for PMCF as part of
post market surveillance based on the residual risks including those identified from the
results of the clinical evaluation and from the characteristics of the medical device in
accordance with section 5 of the guidance;

* verify that PMCF is conducted when clinical evaluation was based exclusively on
clinical data from equivalent devices for initial conformity assessment and 340 that
PMCF addresses the residual risks identified for the equivalent devices;

* assess the appropriateness of any justification presented by a manufacturer for not
conducting a specific PMCF plan as part of post market surveillance and seek
appropriate remedy where the justification is not valid;

* assess the appropriateness of the proposed PMCF plan in demonstrating the
manufacturer’s stated objectives and addressing the residual risks and issues of long

term clinical performance and safety identified for the specific device;
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e verify that data gathered by the manufacturer from PMCF, whether favourable or
unfavourable, is being used to actively update the clinical evaluation (as well as the
risk management system);

e consider whether, based on the specific device assessment, data obtained from PMCF
should be transmitted to the NB between scheduled assessment activities (e.g.
surveillance audit, recertification assessment);

e consider an appropriate period for certification of the product in order to set a
particular time point at which PMCF data will be assessed by the NB or specific
conditions relating to certification for subsequent follow up. (This decision may be
based on the residual risks, the characteristics presented in section 5 and the clinical
evaluation presented at the time of initial assessment. Conditions the NB may consider
could include the need for the manufacturer to submit interim reports between

certification reviews, of the clinical data generated from the PMCF and post-market

surveillance system).

o U 4 2 F9 A He] Gap Analysis
o AEF A7 953 FH N EC Representative &1
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93/42/EEC, 2007/47/EC European Council Directive Concerning Medical Devices

2003/32/EC Commission Directive introducing detailed specifications as regards the
requirements laid down in Council Directive 93/42/EEC with respect to medical devices

manufactured utilising tissues of animal origin
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