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IR BRI RT L TR E R D TEREEFEZITV, FERE~OEERBE M, BEMEEO
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BIEIIR) 2RI L7-RGHRICB T 2B BEFEHz L DT,
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3. ARRFAMFE R ONLE AT

AFHMFEEE I, BN EFOZE LW TH 0 IEFE L I o EFRERE~DISHIZD
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EMNEFE L,

TR T =WoeHEERHIN) 2 AW TS 2 ZkocHE I A ¥ 5 A A4 RERIVEA
A 7T N ROFIRIRET A A FE O EF R OFMIZE U Cid, @3] o RS 5 E KO
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i 2 OFE1ITHRE 2 G0 RRICHDOE TREL R LBIRMN G217 720,
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%08 (SFOV : Scan field of view)
PR A T A A
PR A 7 A A kR
FA R BA K
T—F 777 xR
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AXxy AT A RAE
~ MU v 7 ZRE4E (FOV : Field of view)
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ARTRBRAE R (% v XN —BREE)

- HELE B D VEEHE L 72 Bt S



N0 Ok W+

IV. ZB#H&E

SO

AT T RGN ABRICRE & XD i K OWLER s

C BE T — X O - ERR

CRBET X OB G BT T b

R ' T I v I AL T T NOKEERGE

:FEA (2 Va—XIalb—ray) M LEFNEEERMEOE 2 )
s SR (FEA LISN) OfEtEiiE

CERMCBITF B TINAND AR LA T T FOBRIZHOWNWT



1 1 ZC®IZ

RBRZE RGeS R TR R g B Hl A B2

BT

WHEERIE, 2014 4£9 A 15 B, HBAEOSEBES M Z2HE L, 65 Ll L(EEE)D
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BIENCBE 9 2 3P M fEEE CRAMR 112055 5 5 BIER 1)) AN@mIni,
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xv NV U F =R E O ZRCEBER N E v, AR () 2o mEiic 2
BEAAL RA T TV NEAERT D2 ENARRE o TE o, TSV, 2 b o =&
LB ERHEINIC KV IER S 2R HA 77~ (BEfiA 770 Meb N
FNZETA K) OREMEEGFHMEEZ, WY OHEICFHM 21T 5 72l FHrLnEAE
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fng  WEEZ
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3D%E%%@twmmw5@@%¥9?4umﬁﬁ®&:5CT&mmlﬁﬁiém
TW5b, CT IXBEMHMHT 2720OIIEIHEDOEL VT 4 TlEH D0, HROMENH
MRI (0RO BTN BRI 23025 2 L0, B OO EfE | %@%5&
EZHNTW5, BIFFSTIE CT 2 _R— A I LGB A — R ThH b, T2 TI 2Tk
CT R S D il & CT Bifgh b OB il & BEAF O i bz DWW CRiiT 5,

AT O CT T AIERIICER 1, 22 FICHBIC LT, T2, YREERIZY -~ T
1. BREOBHGEH Y =7 OB NEZHO CT THhH7ed (K1), HEAT 40
WY AT BRSO T RICET A v A a2 —%21TV, 2EERELEOL, &
A= —OE R L -,

X1 CTRFZ¥>OHiET 7

R LFE RO T (20135) EREEHEH 7 (201343 AKRT)
JIEAE [ A—T7— T NERT |A—F7— | =7
1 Siemens 31.8% 1 RZ 48%
2 HZ 24.1% 2 GE 24%
3 GE 23.6% 3 H 13%
4  Philips 16.9% 4  Siemens 12%
Z D, 3.6% 5 Philips 3%
a5t 100% il 100%
HEREAT ANV AT LIBA R AR HE: ARISTER2013512R 5
B. CT O RO KELIZ OV T
1) Iz oONT
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BRE MR 2 NI nlis S5 L RIFFIC T > MY NOWEREBEITH Z Lick D, 3k
DT RY ey v a T2 EERENICNET LSO THD (K2),
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[XREXNZDEEZREEL, oA BEEBESNTLASDT, 1EOH N EERT
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2) %&£ (tube voltage)

BRI, X BEROGB- MBI N DENMAETHY . X7 17 A2 M DR
AT TR SN DEF O RN X—2 4G 2, EALE (kVp) THE S 7172823 Pt
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HE O TR OEALTH4r7e X MBRERFOND, BEEEZRKRE T 5 &g
KLU, BELEZ TT D EWREITHDT DN, /A ABREKT D, LLEND 3D Wi % A
T D7oiIcit, BEEZ 120kVp Nt EZHND,



3) EEW (tube current: mA)

BEIIL, X MERPBEET DL X MEOZ L THY, EFEREBHERECOHEEY
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800mA |2 b M SEEFLAEIE SN D, i O TIE 100mAs Ll L, 250mAs Z#8 X 720V
B Y & B2 bLd,
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Fio, WREBMBA T B X — ®Féiﬁty%%ﬁﬁﬁé®#%ibwo

7) A%y UK

ﬁmﬁﬁﬁybum%lﬁﬁﬁéﬁ’ RS ON & 72 5 TV DR 2 A 20 ¢ L HEH]
ERES, HEDOAX v 0%, FER 3607 AT LM, XBRITHEICON &R 7V AF v v
Thb, BxobdlEes (DERE) TIEAF v U EFMERIZIEE CH LN, B 0mEN

DBEAITINAXy L EHND

F - IC CT & iﬁb\lﬁl% WEZENT 2R, VYo7 ) o7 (Ba—%) »
L, 22 fRERENR B35 2 b, 1.0sec FRENRWEEZ BLD,



8) HREME (SFOV: scan field of view)

WERIZ, AT FUBRRAEORL (T4 V8 2—) ITHRETDHZEDBLETH
Lo TA VBV Z—IZRELZWVGAIE, BWEIMETL, $RERT 5, 612, AW
BN RN G E D ARER R D /N & SFOV T35 2 & ¢, BEXm L3425, Lan
> T, BWENEREREEN D ARERIR Y /N E W SFOV Tl 75 2 & 2 H#HEET 5,

9) FHEA T A A& (Slice width)

PSR DO S Z A 7 A4 AR LIS, lx ORHBIROFETOE, ¥y F .,
W7 =) ALK BT 5, WIS ORTORU EL D08, WMEDZ LE2E
BT DHE, DAY AT A RE (0.625mm LLT) OFHERA T A AENEE LU,

10) FHHERA 7 A A[fE (reconstruction interval)

PR A T A A0 &1, B SN2 EHR O z §hi)7mOFRO Z & T, Mo 2 7
AADF—=N=F T HRDOLEDThHD, == v 7S THHEIRITIEZ 2, &
— =T o FUTHEHHERT 5 & BEREITHINT 525, RE2 8T 52 & 72< 3D [
BOBEZR ET22 N TEDL, Lo T, AT A AED 1/2 LLFOFERA 7 A A
FRAEE LUy,

1 1) PR (BT LAY X L)

Raw data # AT o2 Ea—¥—7 077 AEiEkEE w5, CT ORE %
RETHECTEHEETHD, HEROREEE LT, very smooth, smooth, medium, sharp,
ultra-sharp 72 &3, H@BIORES & LT, BEE, 5, N2 ERFET 5, Sharp 727
N Y RLADEE., EMS RN BT A8, A X0MEINT 5, Smooth 727 L= Y K A
OEEIX, ERSREITR T2, /A4 XIIWB T 5, HREFO LN X BRRINAH
LHGARD 3D VERRAAT 5 Sy, P CHBE BT 20N RWEEZEZ BN D,

12) Zoft

T—F7 7/ MARPEETH S, BT AN =T —F 7 7 MEEE 2 S
KWERE LTEND R, 2L, lx O 2 —ORE—PERFE T, BGFEEROERE
THET S, BEOA N =2 T —F 777 MNIBEBELHLESELDT, AN =TT —
F77 7 MEBRH 7 4 VE BHEHT20LERD D,

13) EEA

INETRH# L CTHREERMHIE., HET “CTHBZENL DT —Z BN T 5720
DOIEBEGEGDLT2DDRME" Th b, EEOEIKOETIE, BE~OWIEY 27 L B
FRACMHEREE & OGN EBE L) EEICHE R L. FIZEE ~OHR



BEEBT 52X OFH LARTEZR 60, CT BEHRFHERR O 72 D DR RN R %2 X 31TR

R

Fo. ZWOTEE OB RN R BERIBRIZ W23 T PR E N E L L2358 13 L
RNZEIFE I ETHR,

M. [FERINE LA —D—EXREFIILLTOEY THD :
ARt 7TV A= gy a—7 PFHAHK CT 1Y FHEERT.

UV TRV 7 ha=J A0y Xy ~IVAFTHRES LB K.

P NUMRREHE AA—V BT E—FHERY CT EVRATR—TU A MNE

BEAR
=

HRALHT -
X3

GE Healthcare Japan Corporation
SEEER FEK
o, ZERPEEMBEHRE  PREEEM, =R T R R
IKIREMS G D T ) 2 TH U =,

CTERBERD-ODIEEEH

CT Sales Dept

=

o~

WERAT 4 NV AT A

At~
Dl IV S
17 FH

o ETHi T BRKEH AL A T

PHILIPS

2RI

R 64510l EOMHZRER L 7 IV 2T A4 RED | 73U 254 RED [645ILL LM% A L] 645100 Loz & A L
7o CTHE T — 2 A 7S AT RE AR BE (T — & UNEE 73 T RE 7R 45 1) 7-CTHsE ToCTEE
(HESE 163124 ) (HESE - 165104 1)
B EE 120kV 120kV34 9 120kV 120KV 120kV
FEH CT-ABC (fASihif & [R5 DICT-AEC (fRERES & [RZE D|CT-AEC (IR#RES & [FZ D|CT-AEC (DRI20~25F%  [SDRXEAH S %A 1%, mA
SDF% ) 7>>100mAs A _E[SDF# ) 7>->100mAs A E[SDREAE) 73>100mAsLL B« (fRERER &[R4 D SD{ oD% i 13515 LT & HRE
250mAs % Bl % 72 WVE EEE[250mAs & B X 70 WV IR E[250mAs A B X e WEEBTRRRE L 3572 HIX) ) [, BBEOREOY
Aid, 150mA CITMREAR 2
272 % ATREMED V)
Resolution — = = High —
2% ¥ AT [[0.6250mEl T 0. 60mm 0. 625mmPL 0. 625mm 0. 625mmPA T
1 R
E—AE o F [[0.5~1.0 FREHMAA. 5~1.0 FREEAAIA. 5~1.0 FREEALAIA0. 3 (RewstE 72 50. 5L00. 5~1. 0 (B ENLS A
T E—OHEIK [T —0gERK [Ty 2 —08gEE [EoK) T2 — DA IR
vy FEMEH) vy FEEH) vy FEEH) vy FEMEH)
Z %% ] (|1 OsecRE 1. OsecfifE 1. OsecPd 0. 5sec 1. OsecfefE
T EIE T A T ELe ek T E e S e Y o EI e e T A E I e A T
(SFOV ) FIREZRIR D /NS ROV [AIREZRFR D /NS VROV [AIRBZRER D /NS VROV [RIEEZRBR D /NS WFOV  [RTEEZRBR U /N S ROV
BHRATA ||/ AT 4 A2 e/ NA T A A /N A T A A 0. 67mm e/ NA T A AJE
2 E (0. 625mmLL ) (0. 625mmLA )
ERRAT A [|A T4 RAEDL/2LLTF  [AT A4 REDL/2LLF  [AT A ZRED1/2LLF 0. 33mm AT A ALDL/28LF
il
R i B % R B 5 B & BRERBE % D2 [0 () . C (Soft) [ B % & G B 4% o> 27
(Rl & ik B 2 FEREAR
Wi AN =0T —F 777/ AXBELOT—F 77|/ A ABIOT —F 77| ANV =0T —F 777/ A4 AT <72+
MEBHE 7 « VA ER |7 N &R 2 EHRTE1Z N 2 AR 2 EAERE MW 7 o VZ R | D, BT P A AL
(B2 - AIDR3D, Boost |E721L7 4 VA BRAH{E121L 7 4 M ZABRA | (Adaptive filter) IREES L<IXEiE 7 v
%) HIENLEELN HIENLELN (iDose4) A — RN E L
C. G & R AL B H AT

CT 26 O & FAERICBE L Tix, UFDO X RE< OEITFET 5, O3 K

JCEE B O BBl 575 (segmentation) .

QO S 7R 7 A fEk, WY T —

ZET, POREZRELLRPLRY TR A v ¥ 2 JBR~DLH CGRITIZIR~D
R @AY AUETNORRMEELEENET = v 7 OBRAIE) .

LR R 2 —va VHETAA~DZERH (meshing) .

@RV FET

Oy Izl — g R



REYOREERGE. 2ETHD (CCHk3),

BUE, mig sl - B Y 7 b & L CTiE Mimics (7 Y 7 74 XY ¥ 73) Real INTAGE
(YA x> b)., AZE Virtual Place (AZE). Aquarius iNtuition Server (77 VU 222)
Ziostation2 (7 X V). OsiriX Imaging Software (Osterix). Insight Segmentation and
Registration Toolkit (ITK ) . BoneViewer/BoneSimulator ( 4 /L 2 U — )
VGstudioMAX2.2 (VOLUME GRAPHICS) . FreeForm (K’ s Design Lab.) 72 &9
TICSHFMEL TR, Zih, BRI Y 7 MM LT, CT B2 & B REE 172 Y
DIEMES THIHTE 5 Z LRENTWD (LHk4, 5, 6), 2FD ., HOY A XITERK
N EDOBNFFHN T AIRE TH D, L LR BREORE I, fE 0 % Bk
ICERHBETEL Y 7 MIFEL TE LT, BERAHE ORBROEENLEL 2D 2

EMMZN,

L7223 THRF R TiE, Btk T, O=KITBRT —ZEHE ST L7127 T 4
WM H 2L Q- RIEIBIRT =X OREICHEE KETRENH LT 2 X L0
EEELIT 07T LAKROEENE CBICIIHENEEZ 25 2 &, @F it ik
DEGMEZ T2 L (FEFEOHEBOWMRTTE, A—br~F v 78T AT =2 a DY
BIXE DR, 24ME) @ORMIIZIR~DOEMIFICK T 2 BEL T2 & (KEZHEEAT D
FTORERFMFORM) REEZ, FRMHICH L TITO REIR B D,
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1) MDCT ®o}A MDCT OEANT—FF A L -CT OE#ENHT 27 /1Y —A -+ 320
5| CT £ T Mehadevappa Mahesh %, BE5aR - [lRHESL, R - BEMiE. AT 44
Ve A TR 2 —F v aF b B 2010

2) X CT g lcBiT DIEHEL~T A R7 A > GULACTIC~. JHIEMEEE. B AHH
MR R ZE R 2. . 2010

3 +H =W .3 RocH{BLE L Rapid Prototyping (RP) £ffd E#&)H @ Volume
Extractor (& &% R AERE 7T VORI L INT 51(590), 201-208, 2010

4)  Van den Broeck J, Vereecke E, Wirix-Speetjens R, Vander Sloten J. Segmentation
accuracy of long bones. Med Eng Phys. 36:949-53,2014.

5) Rathnayaka K, Sahama T, Schuetz MA, Schmutz B. Effects of CT image
segmentation methods on the accuracy of long bone 3D reconstructions. Med Eng
Phys. 33:226-33, 2011.

6) Oka K, Murase T, Moritomo H, Goto A, Nakao R, Sugamoto K, Yoshikawa H.
Accuracy of corrective osteotomy using a custom-designed device based on a novel

computer simulation system. J Orthop Sci. 16:85-92, 2011.



3:BET OB LR

KRBRR R R 2 T SR A7
KL Al

XU ®IC

3DV U H—ITREEIND ZRCHEEE N & CTH R O FO B R £ LDESR L,
TEARA 7T 0 hROZ DRI O RE R ELRIFL TS, BEREL OFKEICEK
WAL S A TR EHEM R DA 7T b, BREESE O BTN R S,
WARCENTH —EFER LS >oh 5, EKICBWTH, ZREEFRNLEZISLE LA
FHEATUEE DAL DAL REEAST L — MR EAREZIT -2 L 23 0D, AT
HREBEORA N RE SN TS (BT T 4 > 7 A RVER254F6 A 21 HAGR, B &
EUAAL RT L — NER26E2H28HKGE) . A% ETETHZ TV Z & AR BEEE
TR 2 I E T2 BT, 2 OEO AN & 2t Z2@E EICFEHTT 5 Z &2
—BEEL > TWVD, “REEEFHEINCIERIND A 7T b - EFEERDOZL<
IZCT - MRIMTE T — 2 bR SN a v P a—4— FEOBBR (2 Ba—F2—FE5F
V) b LICEBIEREEND Z ERL Y, 2T, CT - MRIOBEU) iR 5tk & Z i
SWTER ENZary Pa— 2 —FET VOB E*E TR L2V ELNH S, £/, Zh
O EHIS R 7 FEBRICEE R LR ISR SN DRREIC DWW TH —EDORERH D Z &
FE LV, Fx P To TEMANEE), Fifmm XiE®R, T CICEAMb I /AERIZD
WCTHHEL, BLRICB W THEY) & & 2 5 2 BB IERBUS SO/ E, R E2X LB
LNDRBEIZOWTHRET B,

KRKRZIZB TS EEEBEETLVOERFEEBERECET 2 HE Y

KRR FEIEAE TIIIME % . e RKMEZe & D FRETRIT ) L CREEE D 3 IR TS IE B Y
FEITHOEOOFM Y Ial—aryal 02 L, VIal—Tar@moT
WEITIT-ODHAZ LAAL REUIHA ROBRBKEIT-TCEXT-, ZhODOFHIalL—
TaryTHERT ZREEETVORELIRESFER RV I 2 b—ra U ORBEEZRGE L
7=,

B 3D-CTDT —Z MHLCTHZ VW TRSRE 2 I 4
—h~F w8 T AT —v g (KB T5, BiEE
CTfE150HU & L, Marching cubesii % W CHFEZ R U
TUT—HIZEML SRILHFET VEIERT D, KoL
T VOERIZIZCTIRE DR AI R TH 572, CTIZL D
WIRENG S SND, 2T, ZIRITBTT /VOREE 2 #FF
L. R EAZ T A2 N TES, CTOW#EIE/R/XT A —
H— (RESLM) OmGEETT- 72,

J1E 12 DR E 2 W TRARE L@ E R ED 2 50
B2 H T A—2—TCT ¥ Lz, CT#RERMIL,
AT A AE 0.625 mm, pixels 0.293 X 0.293mm [X[f— &
L. UTO 28I Tz, BT —2h6 Lo ik
CERIEBEET AR AL Ea—F— FCER LT,

CT Efgh 5 BHETHEBT—42%
DET D (BT AVTF—2ay)

Re BHEEKV) BEERMA) pitch scan time(s)

BERE 120 50 0.562 : 1 1

BfRE 120 10 1.75: 1 0.5




FEE OMGEIX @) B ET — 2 D OER L7z =
WILHET VL, BEHBRET —F 0 IEKR LT
HETIVE DR, (b))l = kT RER &
THIE LR BFORROFENT—4% £ CT
F—=EZNBER L= EET LOE, (o)
WO AR DB A RFET D72, WE o CT
F—=ENHIER LT =R TE TV & R Uik
B % B RE R 7 S ERERHLAR & RIS O i i
WEEFOBECHEL-Zb0ERE L CT
T NBIER LT ZRTEET VA E LT,
F7o, R EOREE L LT CT dose index
(CTDI) & dose-length product (DLP) % Gtéx
L7,

FER . (mEERE, KRBT CT T—4 0
SAERL L7 ZRoeE €7 /L DOiR71X 0.04mm T
Holm, PHIREEOFILZ CTDI & DLP AN @
BREREN 9.3 & 563 mGy/em ThHh V| KR ERE
728 0.3 & 18 mGylem, Th - 7=, KR ED =
WL EET NV EEREEIMEOERZIL 0.4mm
Thotz, OO ELZTMTH L. £+
DFEFEIT 0.06mm Tho7-, EHRERE D CT
T =R INBAERR U T2 SR ITE B TV &l R
DE=RITHETIMLIZEREDORKETHY . #
BT 1/30 1K T X 5,

EZ5 P CT F— 2 b Ek L =)o &
FTIOVOREEE | e S B9 2 i i3 22 <
FROBRICESE KIRKFTIE, CT s
B L TR A 7 A4 AJE 1 0.625~1.25mm.
BT 120kV, EFEIT : 10~50mA(EE T
20~150mA)DZME A LT 5 (UsfFHEE
1)

MR XE L OB LICB T BCT - MRIRE
BT RERE

AR L~V THE CT 128V T, IR 7 Ees ERE b
A AJE 1 0.45~2.0mm, EEL : 120kV, EE
¥ 0 100~150mA, MRI IZBWTHRE AT A A& : 0.5~2mm, FOV~30cm, v 7 &/
B A X 0.35~0.45mm OFMFZHHA L T\ D GRAHEE2), MRIICBET 5 Fiim i, 16
RHB TR, EED D WITEHEEZ B E LB ERE TEOBRTHD Z &
WCHETAIVERD D,

I~V TIE NS A Ay RO ANTMEBESHO D A X LG4 R&iHD 70D CT B
M2 E#E LBy, RN E 10em 225 F 8cm (TTIZA 7T M RH 5
LA, 20O ET bem), AT 4 ZJE Imm, 1.25mm & 5\ 2mm, FOV15-20cm % 5
ELTWD RAHEES),

HELEZXZOND CT - MRI BE S

INOHDEREF EDD L BIERKMETHO LN TWD EIEOIRESMIL, CTIZE
WTIHE BRE AT A A 0.5~2.0mm, EFEIE 10-150mA, 7 /L4 A X 0.29~0.45mm,
MRI 2BV TIE, EAT A A 0.5~2mm, 7 LV A X 0.4~0.6mm. N —fxAL
E25, o T, EEERENEH W EEOA 7T 0 B XOFRMESE 2R T 572
DO CTIRESLME L NGO EBBICRERETHI LR YTELEEZLND,



MR ELELINIBE

AV a—H—FETILORBEICEL T, 1-2 2=V 0N ERICB T 2SRk
RO EFEmERE L AR T 0.4mm OFREZRD -, B LU TORBEDMEE
TIE 0.2mm HiEOFBAENRE SN TS (B 4),

CT WLtV CTHEICERE 52 R LIk, 7 AT —v 3 U OBROMER
B, BT CEERENEEIL L e = a T Ve S AT = a U RRERER
BTCDta—<wrT7 78— ZRLEETFAORMBEMET DD Y 7 F 7= 7RO~
L—yaillkoTRIAEENREZOLND,

SWOtEIEEEI VIR, NTREE. el —va Rl
EOSBFIZB W T =T EET V& W72 BilFaHE»n
NTHBND, FTEF—Ya rFRCBIT arta—F—
ETOERIEEETADONEE T ESS—v a3 TOET
Ty 7 CEHAIL72ALE ORE L, 7B E) 0.96mm,
EHERE) 0.91° LS TG 2,

FBIE B IS MR IZB VT, 24 KOFHET % 3
JFAWTERITEEFTUROT I 2 b— g &2 T, EEE I—H—OEHEEEEMBLLT
Wy ab—va o lEl L7 FINAT A F& VTR FEL— 3 VOB ETE 2
BTN T o7z, FIINHTA FOREREILEITBEN
1.0mm AV, FERBEIAN 1.0° R Tdh o7z, @EUFHROBEREICHOWT b PITBEIN
1.0mm AR, FHEEBEIN 1.0° REORKE TH o723, S50, EEOBERICIVIRET=
WIHBEBY Y 2 L—y a U RINORBERIEZIT O 72D, 61K 6 o LFiE 6 A, #E 6
RKOFEEHFERIAE AW C RN EIT o 70, IR A NOBRERBEIL ERE2 1.0mm A,
1.5° AR, BEED 1.0mm A, 1.0° K Th o7z, E&f
FITOBIEREEE 1T FBE 2 1.5mm A3, 2.0° Klif. HE»
1.0mm K, 1.0° K Tho7- 2,

oz WA EESREZH W Y I 2 —va
(23D < JEE B YT O 8 FE & 0 ORS e AR K OVt & %
WTHRGE L T2 EN H 5 %), BRI OB T T L Z2 @R o8
BEETNVCAEDEDLIIICFH I 2L —va ra2iTo
7o FIIZBHEHORAISNEESREZHN T I 2 b— 3 Vily
WCHBIE L7z, WEMIFL 6 &y b 12 K0T L. 14D
2 R OFEER SRR 2 U OB ERGE LTz, — F OfEE
ZEHYY L CHEERCEET D Z L TEEERIEROETT
e LTz, BEBYVINOREIZFATEEE 1.2mm A,
FEZEENE 0.9° LN CTH o7z,

EEEOHR COBEFTUORBEIZE L Tix, 22 #lo Lk
BRAZK L EZR B EBYI Y I =2 L —3 3 & hElT Uik
B X MR THE IE O RS 2 51 L 7=, e & DFRA21T 1.25° e o
KiliThH Y | SFIEETES, 87 L oRkEkTgEL 1 PRERESREZORE
ELAf Al ST b o 7 O, R

FIERIC 3 BIOWNETEFR IR LT,
O CT 7B EREET L EZVERK L
TR O E T v % BEEIZ TG E &
1To T2 lE Tl BEOKENYY 4°
Th v HMEL, BIFIRTENR 2R & O ER
FIERIZE TR TH-727),

IRTVIaL—YavEBEBYYM®



LEXY, arBa—2—FE7 L0RET 0.6mm K, FiliFesr—va L=Woe
HET N EMOTZER L~V TOFMFEEIT 17 | Imm Rl RESN TS, EBEOF
MCIE CT 70 &2 W2 ZRTEHAIRR DS 5° LU O HAVTEIR ERE R &
BEAbND,
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1) Oka K, Murase T, Moritomo H, Goto A, Sugamoto K, Yoshikawa H. Accuracy
analysis of three-dimensional bone surface models of the forearm constructed from
multidetector computed tomography data. Int J Med Robot. 2009;5 :452-7.

2) Tamura Y, Sugano N, Sasama T, Sato Y, Tamura S, Yonenobu K, Yoshikawa H,
Ochi T. Surface-based registration accuracy of CT-based image-guided spine surgery.
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Trans Biomed Eng. 2011;58:182-90.
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Surg Am. Three-dimensional corrective osteotomy of malunited fractures of the upper
extremity with use of a computer simulation system. 2008;90:2375-89.

7) Tricot M, Duy KT, Docquier PL. 3D-corrective osteotomy using surgical guides for
posttraumatic distal humeral deformity. Acta Orthop Belg. 2012;78:538-42.



EEFL - KBRS TO EREE ST 5 CT s 504

KRR KRZFTOEBEAIMAICEIT D CT #HRE KM
FoRE FE (MP B O R KRR~ & KE )
V1. ROL: BEEAML E 7RI
AL, o b U —IZREIZ R D ST 1A
V2. FORN: BRRBNTOFOEREZE T D720, EERIIMEH L2z,
- FRAHNI B R RN TIREF -
* MP BHE O e KA ~ 5 K ih
(1) MP PHEi 2 r]6E 7 Gl T
Hik 2 720 BARICHE 234
(2) #RAE (1 & 3oH[)
Ao NG DO EER 7> THRE,
(3) 7T
V3. BREHEIDE 0 BERENL 1/3 0 OfRkNE T
V4. ffE: 1KYy arHIZS0mA, 2 - 34V = H 30mA
V5. IR A7 14 A 0.625mm
V¥ 6. Convolution Kernel : K - JE A% HEBAHGR &
%)  GE Tix [Standard]. TOSHIBA Tix [FC04 (JEHFEMEERH)] 7p &,

FEAESRIRE ik (MAUFESEE., TH. TEO 3position)

V1. RAL: JERMEL E 72 IR
MEZ LU, iR~ MY —IZEEIZR DM T

V2.  HIBEOBAL o[BI R

(1) FBIiH R AL

(2) #RAE (1 & 3oH)

BRSSP RS L7\ E 9D B,

(3) FRIfimRERAL
V3. fREHPE : BEREAL U3 Db MPBIiE T
V4. fE: 1AYYaHIZS50mA, 2 - 3R YT a2 HIE30mA
V5. sz A7 A4 A 0.625mm
V¥ 6. Convolution Kernel :  #K - I 5 MERIEGR iE

1)  GE Tix [Standard]. TOSHIBA Tix [FC04 (JEHFEMEERH)] 7p &,



FEL : RIRRFETO ERAAEALICRT 5 CT Hiksg 444

HiBEEEB Bk E  (BISML, FRAL, BINALO 3position)
V1. RO JERAMGZ, R AT

FHER IR 2 0 D T 72 OB E R ICHME A R S 5
V2. RECIE S

(1) [ESME: FEE RIZmT 5

(2) WAL . BB NAVEE RS SER E FENERZT H0E

(3) ENAL . WFOFELHDOED

SATENRAEIR 2N & 25551, BISM, [EINAL s KB ERr

v3. fREEbE - EBEEA 18 ~FREET

R VAEASEin S NIE AVA Y 4 = BV S Sl (N NST i1
V4. REFME

EEE TBEBER RAIA Pitch Speed

A
(1) RIS 120kV 30mA  1.25mm 0.562: 1 5.62
A
(2) #f#  120kV 10mA  1.25mm 0.562: 1 5.62
A
(3) BIN  120kV 10mA  1.25mm 0.562: 1 5.62
A

KESMIOFEFITIEFNC LV EETHHEEMEDH Y £9
V5. Convolution Kernel :  #k& « 8 IR HERI SR &
#)  GE Tix [Standard]. TOSHIBA Ti% [FC04 (JEEpEEUERE)]) 72 &,

BB E BT R (BISLO 1position)
A AR SR CN VARSI |- 1IN VAN T IS 2 M s v

TR 22 08 O T 72 D g Rp I B A R IR S B 5
V2. L [EIAME

FEE Elzhi 5 SRTENIHIBR 2N & 5 & X 13 RIBIAMT
V3. fREHEM . bEREEi 13 ~ FREET

VAT RS IR, AR R 2RSS A3 F2 1T A 2 i
V4. RSN

TEE HEWM ATFA4A Pitch  Speed

EIpZ A 120kV 30mA  1.25mm 0.562:1 5.62

KA OFEEFTRITIEFNC LV EFTS LA 6EMEDH Y £
V¥ 5. Convolution Kernel : ) - JEEI A HERIS05R TE
%) GE T [Standard]. TOSHIBA TiX [FC04 (JEEFIEHERTH)] 72 L,



FEL : RIRRFETO ERAAEALICRT 5 CT Hiksg 444

MERBRREE WKEKRE) (EISAALO 1position)
A 40 SR~ (VARSI -1 X VANNN T DI W5 S wt 1A

SHER R 2 8 5 T 72 OIS HMEA R S H D
V2. AL ESMI

FEEZ LT 5 (TR H 2 & 1, RKEISML)
V3.  fRgHiP -

- BBiEE ~ FREET

- Bhig ek, BiiEES/ AL L DI

KA OFM O 720 LRiE OERENLIED T2 ERiEHEE TR

V4. RSN

BEIE & B ASA4R Pitch Speed Noise Index
BIAAL 120kV MAX 150mA  1.25mm  13.75:1  1.375 20
MIN 20mA

BRI, EMNIC LV EET S AEEMEDH Y £,
V¥ 5. Convolution Kernel :  #% « JE = HERI SR E
)  GE TiZ [Standard]. TOSHIBA Ti% [FC04 (JEEpt=E#ERI%) ] 70 &,

MEMBRBEREE (F OA R¥) (BKRKME. Eih 90 ., KRB O

3position)
A A0SR N VAR =1 (VAR S R b= [ T VAN 5.5 3 o 52 Sl U VA
TH PR 2 08 & T 72 D B R I M A R S 5
V2. HREEPEENER 0 MBI
(1) wKRMEM (EREFE~TREET, EEaE, fiEENAD L H1D)
(2) Jeidh 90 & (bfpudEhr 1/3~Hiairfz 1/3 £ T)
(3) mAmfr (ERiEEN 1/3~Hikiiiis 1/3 £ T)
XTI EISMEL & T 5
AIEIREI RS & 5 & Z 13 KEIML
FE D=0, 1RV Y g T BB O2E 2 IRE.,
B RKARRAL T T ERiE B E & TR
v 3. RS

TEEE BEWK ATA R Pitch Speed
(1) KMEAM  120kV 30mA 1.25mm 0.562 : 1 5.62
(2) JHi 90 E  120kV 10mA 1.25mm 0.562 : 1 5.62
(3)EKIBEAL 120KV 10mA 1.25mm 0.562 : 1 5.62

eIl 90 . A KJE ML X PRI D 7= 8, EEE T CiRE
V¥ 4. Convolution Kernel : ) - JEEI A HERIS5R TE
) GE TiZx [Standard]. TOSHIBA Tix [FC04 (JERIEYERS#) ] 72 &,
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k3 B L UL T R CT &4k

Biomet® PMI®

Patient-Matched Implants

Elbow: Primary or Revision

Start (see below)

e

B

Stop (see below)

Start: 10cm above joint line or 5cm above existing implant

Stop: 8cm below joint line or 5cm below existing implant

Slice Thickness and Spacing: 1mm by Tmm, 1.25 mm by 1.25mm, or 2mm by 2mm
Field of View: 15-20 FOV depending on patient size

Algorithm: A standard or soft tissue algorithm, no bone enhancement

Processing of CT data and/or X-rays by Biomet is not the be contrued as supplying a medical diagnosis. This service merely ®
reprocesses existing data to facilitate diagnosis by the physician/user. Biomet shall not be liable or responsible for any physician- * m
supplies service, such as diagnosis or treatment. Biomet makes no representations or warranties as to the accuracy or completeness of

this senvice nor does Biomet represent or warrant that this service is fit for any particular application or purpose.

All trademarks herein are the property of Biomet, Inc. or its subsidiaries unless otherwise indicated.
This material is intended for the sole use and benefit of health care providers. It is not to be redistributed, duplicated or diclosed without
the express written consent ot Biomet.
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4 : FHERA T T b

SRR AR I S R L BRSBTS P2 PR A1
N

PIE S

CHEEBIEERA 7T b (Wb D HER A —)

. NTHEM

MR~ L — K

ALy R (HEERAZ Y 2— HESRAZ Y 2 —IZ oW TIEBER G 2T %)
. DA,

O oo T

R _EESR SN D REEIZ OV T

[ smAmbtse | - [ 1o750mmi | - | EAsEomi

1B ABRGLDRZAR

ESPIOR=Fi2N FHTICLBRIREL

(BYIkR. EMBES)

ERIERRE
RUEHBREEDBRE MRELFRB/RE
CTEG o FfiTIal—laliEE
—iEbEEE o fTEDRRIE
CADT—A~DEHREE

BRRT—4 | BREEFHT—5

| 1vsorems—5 |

+  RPH4IE

EREMS
ATV MK
21 AT T RREHT R F v — b EREER

2.1 3 ERAL R B

AU TFT 0 NORKBEIZ ER LA 7T v PO E F i ad BB AT 5 S5 O FLAR Y
IR EDHERAELZZ D Z EN T, IHMHEAAAEE L ERTE D, HATMOBKRIZ, EEE
DEFIRE FIRIEIC L 2R EILEZEDLETE LD TH D AN ORI E A 7T MRIRD
EWEADERZA 7T MREO7e Ty — e LT LITRT, Mo X o2, & IhizA
V7T v MR EB AL OTR OE N AT BRI, 1. BG5S RIUG R OVEBREFOR A, 2. F
IR ETEIE 72 & O th B X A A DGR (LD FllFEAE, 3. A 7T MEET —
BRI T HIEREND D,

2.1.1 EAE G & OV LR DFR ZE

BT — XL, DAZ LA T T2 bt T 28B0, ST 2580RKT—%Tho | @
CT HEt47 — #7156 STLF—4% 0D CAD 7 —X & L i an s, BRkT —4% & EBEDOF IR
EDOIRFAEERZAE L HERE LT, CT WO ~HERER OEE, CT Ho —fELkE, &K CAD
T A ~DEMIEE 2 E e F TN TE D, BIRIRT — X OWEMHR O, BEODEOF =K



TTIRT — & Lt 5 Z Lk w2, CT lifg s — Z EHEEic >\ CTid, EBICA 7
b TS EO SRR ENE 72 8T &k % validation XML ETH DH, Ll BIziEA 7T
kN ERIRFICERT — 25T > 7L — b EER L Tl &, T E AV TiificERRkT —% o
WA 2 &0 ) FIEEIHRE L TLWEB 25, BgEEIC >\ TiX, CT 04, X, Y
# 7 A OWVWTCiE, FOVIZX Y 1pixel H729 . 0.21mm~0.59mm B2, X #l5EIZOWTiE A
TAARTH D 1.3mm BELL T & 725720, BBEEIZ OV T HRRSERE L E 2 6D,

2.1.1.1 CT Eig DL =

BRI L0 720 . CT A—H—I|Z XL % validation M TN CT\W5, CTHRERKIZL 7 7L R
Z [RIRFIC R L., calibration 2179 2 EOFIENBE I N D, REFRFOKRE), HHRE, T
WCHOIAEN TWDEEW 72 BT —F 777 M LIlIck v, BEDKIBICIETT 56
RSBV ZTOHEOTERAEITATME & B2 5 TREtEIcEE 2 B,

2.1.1.2 ZfE{b XN CAD 7 — Z ~ DM
CT gD —fifb=° CAD 7 — X ~OEHUT R 2 IR TEPRES TS, Ll CT EifgIT st

9%, fE{L° CAD 7 — % OREEIZ OV T, ARID H THATHER T 5 LLEd validation {£1E
ﬁb\o

2.1.2 ‘FUIBRRLE I IE 72 & O FEAEIC K DAL O TR LD TR ZE
FHEFMICBWT, BURCEEL EOREIT I 0 E, AR THT 52 SIXRETH Y |
TR ORI L 0 FRFERITON D, Bl 21X, BUIBRE O HEREBIF TIX 1oem 2, JIBE
DBETFHICHTEHAZ L0y RTEEem BRERETH D, 070, BUIRELOBIEEIC
ONTHE, WEFF-S TP LI ETA 7T "a#FIT20ERNDH D, 2F 0, BURSERE
EZMED FIICxT 24 77 > MTOWTL T RIS KR FTBR e fF AR 2 A B X 5 Wl ReMEDR & 2
e, VA AR =g URKEE D (RAHE TR SO ARG ) S, MM —
IZOWTIE 2mm Z &, A THERIZOWTIE 4mm = &%),

213 A 7T NET —ZITkT HERHR A

FEJEEE ClX, FEREICL2EEOD, EEHMOFRESCY A— b T —2 08N L, BRkT
— Z\RT DB N — I TN D, ZOTF— XL, EEHORIRICEEEL 525 2 L2
MHENTRY, @WEHEARLRIL, FEEA D=L, 7a b a bR OBIRT — X2 515 -
FEHE @ validation ¥ Thoivd, 477 bOERT —XIZHT 2 EFMBAEITHEE 4 IZE#H I
HE912. ZRIEAFT Y=~ A 270 CT R LI W EGICHAIFRETH 5, &L —V —FEE
TER T O FEIRE FE 1L 212 100pm BAF & Wbt TV AR, 2 OFLEE OREEE T iUZ R IE I
T DI SN D RHATAGE & K& < kFl-> TR0 | K B2,

2.2 FFA S D R AGRALRS

AR SN MBI EZIZ OV TIE, A 7T 2 b EEROBABAOROENZH LT, F
P & OREEE TS FAED & 0 5 BUR TIRATT 2 2 e BEMANTH D, RIS, BAFXLAA K
A>T T N ThoTh, FEEEOFHRHAT S OB H TEAFALIK LT RAF2ESMENE S 172
WIEAIZIE, BEFOA 77 v R EHAWEFRIFERBEOFIENARETH S, 1, M7 —2Th
MITEEIBRAZBINT 5. KT L — hOH AKX 2wy RigETiE, JBIO bending 2175 % Th 5,
ZDOEIBRBIENG, FA LT T MTONWT, BENZRIZIRD D EORREE TORRENTAIND
nE R LTz,

a. MEKBIEEA 77 v b (HEB 7 —) ROV THER
AT T YA ZIREAENLE U /NS WGEOXSITIRETH D08, REWGEIZONT
1. HERIZBER L7720 BHIRZ BN L7057 EOMISNARETH 5,

HEF 77— : =1 mm—~+2 mm &
ANTHEIR : —lmm~+4mm F&JE



b. A7 L — K, HARZ LY R
HAZLKT L—h, AARAZLT Y RIZOWTIL, KEREET 74 A NOBEEERLT T
L—hELTOHRELHL TS, FL—hery R ZBEENKEETH H5EI11E. 7
YT CHER OfRBEEAEZ BINT 272 EOXIE BB INLD, EH L THLEDOE EDORIR
TRENHE LG A ICEMEFORr Yy RV =T L — f XX —FHNT T L— bR v
RO EMFICEETDHZENARETH D, LIZN- T, BIETVRBMEIRSRE RS,

MR 7 L — b HERALISIG T MER 7 — 0 NIHER & R ORENER SN D,

HAZ LTy K0 ecm Ul (ROWGEIZIIUIBAIETHS720, L LAY L THEMT S Z
EZFMHRICH em BE DO 1 Y FAA/ERR L TH L),

2.3 RHLAEARSE £ & 0

T, BAZ LA T T MNEBREOREZER L ZOFRINDIBELERT,
CT WfGHES &, BT — 2B O R EIT 1mm 2E ., TR0 ZEOFRIFEEL ., lem~
Foem, FIFHICHISAIREZARFRZZIT-1mm~2mm & 72> TH Y, EEHEETHD 100um T2 5%
RKEL TEIS>TEY, KR EMEORVMETH S,

15N A 7 S a—

HESIND
A SR
EEOERRK FHcEBMREL || (WRISARARES
(BYI. ZHBES) BRE)
1
BREERERVERNOERE | | BRECTHBEE HmT—2
-1 mm~+2mmizE
X, VEfF5[A]: 0.21 mm~0.59mm BEIBR: 1IcmIAF
ZBA7[A): 1.3mm FBIEF T Memig ATHEE
\L -1 mm~+4mmi2E
BRKT—% | mRziesar—s || ##HIL—~
k/////' MRy —C. ATH
theRERE
| 1oIsuremT—45 | GEMORREE
1 AIRE)
LA HRSLAYE
100 um AT OcmiA b
Ll (500 B USE MO T
\ REBATEE)

AVTIURBR |«

X 22 HAR LA LT T NEBRFORETN & T ORI NDHEE

3. AT (BRI L)

3.1 W7 — X ORAS (EHEHED)

FHERH = RoefERiEE A 77 o M &2 EERICHEH T 5 EREERM I TRBHAMOBEG T — &% % T
T5, BHEA 7T MZBWTIL, @HE A7 A AJE 1.3mm LA Fo CT Eifg %264 55, MRI %
EA L CHRSEOEE OB BEERAEBGARETHIVINRAETH D, £/, WAZ Loy FT
L— MTOWTIE, A G  OMEG D 2 FEo L M7 EiGg» S THOMERELE- LA 7
T RTYAUNARETH D, CT HEg D FOV(field of view 2oV TILXFZ Y BN E 5 f /M
ET D, Bl i, @E O 512 X 512 (pixeD) D Y A4 X O E I B W TIiX ., M TIX



FOV110mm(0.21mm/pixel), ZH % £ 5 BREHEL B2 Tl 160mm(0.31mm/pixeDFRE & 72 5,
BAIZ DWW TIZ K& RIRZ Tl FOV300mm(0.59mm/pixe) R fE £ TIXHA SN D, ~TIERES T E
{EOREZHET D70, B ERRED CTHERL, BMOBIRT —¥ 2SR AgEkRlL 77 LA
ZRIBHCIRE T Z LB BESND,

32 BIWARF LA LT TV NDORER

AT T NOT WA T, FHEHA e &SR A v 77 > M EEBICERT 2 EMOEKEO b
EWATY, HMYEMITAZO CT WiBT — X% &2 L0, FEEREA O = J5 B MPR(multi-planar
reconstruction)f§ (B&WT#& . SR, wiklig) E<, BETHA 7T MEIROERET VA v
L, BEOEHFITA T T O =ZRITBROFRFZIKET H, WAZ LBy N, DAZ LT L —
MZoOWTIE, Vo Mg E o LA v 7T MBIROFBREZER L TH LU,

3.3 A4 77 MREF (RO Y EA)
3.3.1 7 —X OV FKN
R X 0 BT —% (E4{bEh7- DICOM F—# %) otz 515, #H4ERICK S
AT TV MEROFEREZITCITREFET . BAERREEICESE 7 —F OB TN IHAML
DEEZEID,

3.3.2 “WRILHIIRT —Z O & R

W ERO E (CT BT —# 00 ZRouEBIRT — 2 ot 28#4E) & L%, CT fED
T NBLIZ R LTl e B 2 5% 0E L C— BRI b 24T 5 FEN RN TH D, LrLl, 20
FETIXENLE B 72 I L 0 B O M 72 BN R EE 2 AL RAFET D, TOD, BT —
A RO AL ISR O —EFHEAN T (LA BN 5 Gk AL —Y U TBEBINT 5
Tkl & Fale T 2 ) XWX D ML FIESREIN T D0, KT ER E BIEEIC
KON NI L 72D 2 L b EN TR, fE{bZ O =RICBRT —# 1%, 3D 7'V »Z—|2 &
LR, 4 F 3D-CAD Y 7 b TOF D 7=91Z STL(STereoLithography) 7 7 A /LIER 72 &~
DEBBITON DD, TOBIZ L BIRT — % OIREBRMEN B b S /RN H 5, HE-> T,
BN A T T N T A T DB LB IR T — % (STL 7 7 A V72 &) (iZo0n T,
AT T2 N OFRBEIN OB E EMICKB L CTWb 2, CT g EOERADEEZ{T> CTHR
ICEDMERZEITY, K31, X 32 IR TR BIRFI 2R,

BIMEIERNC X 0 Bip v A 7T MRAEAL (Z DA, HEKR) NEMICHE S Tv 2 BE
PRI 5, BHETIE 15,0HU~200HU FE L7225, ABITH, X, KREIEBICOWTIL, Bz
HEL HEHE L TR Y ERECII b TETWARWED, AROBRHIO L HICHTHERNLETH 5,



X 3-2 STL 75— & ~DZHa
TEfb U7 MER A STL 7 — & ~Z8 4, Atk R o240 1% CT Hig CTredd 5,

3.3.3 4 7T v MMBIRDORE

%4 3D-CAD Y7 N ET, A7 T NOREZEITH ., B & OEMEBLUINDERT A > EHi b
STHELTEE, BEMHOLIAZ 2MeT D (BFIDAX LML), DX, BHEAHEOINE
KA L ONUOHABRLTBE EMOZRRIZL - &b MET 27 A v 2&INT 5 ik
TH IV, IR T A 2O TIE, EREFESCHRET — 2 AW REE R EE2H LT
» validate L TEL, ZRuHEEA V772 MZBWTIEEOMENELS . HonUOHEL
TELSZIEOHKDA LT T FT YA NI FEELEERTHY . BT validate ST WA v
DIATZ7 V) —%RALTELI LT TEY, BLTIZA 7T v MERRE O BRG] 2R,

AT q 4 __ﬂj ‘,.-’

A < , i : A
Pj(, /v/ > { A f»\ '{’Y ‘A //
\ 3

X 3-3 EX:A 7T b ZEMR O, XY i CTO Footprint(f /77/ ~ Wr 7 A /)@Eﬁﬁi
HIX: Footprint ZWriilZFF O Z1ERT 5, ZOHENA 77 NIk E D, NE D%
FLEAIZ 0.5mm WA 7 & > b T —% LIERT 5,

FIXK o ARB (FEME) TiX. footprint DR DIEANEIZZINIZEREZ SRV, 2D, Aih > T
Wtk J1FROREE . AR vt BN validate SN A SHEHET AL TEI DAL A
{ENHARETH 5,

RELFLE

X 3-4 JBAAME K& OSEMIKE AT — # T subtraction (&%) % . A > 75 MESEHO LT 5,
AT T RTF—ENE, NEZILEE < D RN CTHMET — X B2k T 5, FEICNESILE G
) b T YA 15,



{‘ »\\- .
J ‘ C C

A ‘ -1
& 1 J | =

[ 35 % RN =—3 2 L ORE, FHEOMEEOBX & MEHTY I 2L— kL (eR). %
ARANY == a3 EFEFHT D (HX),

36127 FOREFFA o OEAEE CT L OB 5,

3.3.4 477 FNEMEEORG

AT T MNE R OVE OBERRENIL, BilA H 5 WVIXE S A2 IET 5 S (KILR, KALE
DN Z—2arPNHoTRW) &L, A7 T2 MNER7 ERREE DN MTE & SN 5 AL TR
ET D, mEFENToA T T U MZOWT, BB KR O ILE O 1= %6thmMMﬁ
EATWOVAERNICTEARDO A > 7T > MTEL DI &2 2 & T ERBRORH 23890
TR R OVE 20022 22 O validate S V722 ﬂmm@sm7-&%%@mﬁbr%%\m
ERL FLE B AR IS E IS L CA v T T A T — 2 O ER D (K 3-6), ZILES
T2 NbERSNEZIEIC OV TIE, BROANTERCERBRA 7T 0 bR ELR%D, Mtk
REAM . J1ERO R, A VR (Eh AR M E R ERE) 2170 2 & 2
LT 5,

=3

4 s :
z‘:?@) /@/(7/»6)\(1

5 67\m, Y {\'q‘\
? \ ﬁ’))i‘}&:‘ W) W
A

37 fE : FHA v LA VT T b ESART— 4,
BB A 27T MR ORI ST — X IS LT, A L7 T v MBIRT — & 05k
LB,



LXK A 7T MERIZOWT, FEM f#HT ZITWAERNEAKRO A 7T MZAEL DI TID
S 24T 9,

4. ERENT-A T T v b DOERREE OMHER

B OMERIZONTIX, ZRIEAF Yy —, w171 CT REICkvERE LA VT T FOF
RO ZRITFHUZEITD, AT T bTHA T —H(OTL 7 7 A V) & ORI EZ1T 5, fiih OEfE
PR A DR DT, BIERT — % & AW T e FEEER 2 Epk L, #5 ECTomMAMEOMRE
FRFIZIT>CTh LV, ZRITEAF v — Tk, WEHOIRFHBEII R AIRETH D28, SR E N RFICEHE
ERDDIIIEIRTH Y ZIRIEAF Y T — DB TOFMELIFE SN D,

X 4-1 EREEINTA T T FEBEA ETOL T T NOM#EAY

e,



5 :&B - ®B5Iv AT TF NOBERGE

FORRFZREGE TERNIER A A V=T ) v 7HK

LIS

RIRRZFERZ B TEMTER ~ 7 U 7 VA FER R
i &

1. I XC®IZ

I —FORBICE LR, AT T FORE - BERFEIIENLTEY, A
YT A= =TI R Ge X A B YLAR TR 2 4 2 D =Rt CAD/CAM 73 E it & 72
STW5, ZOZKIE CAD/ICAM DERIZE > TA 7T MIamthmaz 2 L8
MR & 70 0 KRG OREBEBRICEBW T, i@V ORGLTHDZ L ERFET D 2
ENHEELLS o TWD, FRIZ, ZRICHEEA > 7 7 v MBI LTI BERS R O IR 0 1E 2
WERENREBEZOND I, REMBARFIBEBOFIRE B L TWD Z L 2EEA2
fRIE (B%flE) CEML., BETAILERDH DL, ZZ T, SREBA T T N ER
FERGET 5 E THETREAE2XT., TOBOEANRAEHRICONWT, ez
THIFEE LT,

2. ZREEREBA VT T NDOBERE

BEEEEOA 77 EBRRFBEBOBIRE —EOBREHRANT KL TS Z L
AT 5720, RS EZHWTHMT 20 E R SHLH, T2 T, —RTHEEA 7T
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Osteosarcoma 5-year overall survival
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Allison DC et al: A meta-analysis of osteosarcoma outcomes in
the modern medical era. Sarcoma. 2012

Osteosarcoma limb salvage rates
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» Additive manufacturing (AM)

( > Rapid prototyping (RP)

» Solid freeform fabrication (SFF)
» Layer manufacturing (LM)
» 3D printing (3DP)

. the 3D printing that has the potential to revi ol\momze
the way we make almost everything . .
President Obama in the State of the Union Address, Feb. 12, 2013
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A Cad 44 vy N — Khan FA et al: Computer-generated Custom Jigs Improve Accuracy of Wide
?i 1’1‘:[%%&3 ¥ m § *ﬁ /XT .ZA Resection of Bone Tumors, Clin Orthop Relat Res (2013) 471:2007-2016

« Custom jigs

« hemiepiphyseal resection

« Cadaveric femurs (6 matched pairs)

« Standard manual tech. vs custom jig-assisted tech.

ABS plastic
Rapid prototyping machine

RESULTS Absolute devi i he preuperative plan
Maxlmum deviation (mm) 0.002
Average deviation (mm) 3.1 0 8 <0.001
Error in front angle (degrees) 4.7 0.9 <0.001
j’t‘\’f_:/a O RT L jJ\y7‘—,(>7“jj’4 N Error in depth angle (degrees) 35 1.4 0.02
9 Error in reduced angle (degrees) 6.6 1.8 <0.001 2o
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Wong KC, Kumta SM., Joint-preserving Tumor Resection and Reconstruction Using
Image-guided Computer Navigation. Clin Orthop Relat Res (2013) 471:762-773

8 pts.

Navigation (with fused CT-MR images. Striker)
Age: 6-46 yrs(mean: 17 yrs)

FU: 25-60 mos( mean: 41 mos)

Location: femur: 6, tibia: 1, humerus: 1
Prosthesis: 6 pts

RESULS
accurate resection, difference<2mm
no recurrences
MSTS score: 29
no Complication,
no failure of fixation
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Chondrosarcoma
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Constrained type
reconstruction cup

Step3MEE

(PIRRImERER BB T /N1 R)

Stanmore Implants
(in Royal National Orthopsaedic Hospital)

Titanium alloy implants via
Additive Manufacturing

s Direct Metal

- P - —
Electron Beam Melting Laser Sintering
Copyright:Stanmere kmplants Worldwide Ltd 2013




Wong KC, Kumta SM., Joint-preserving Tumor Resection and Reconstruction Using
Image-guided Computer Navigation. Clin. Orthop Relat Res (2013) 471:762-773

8 pts.

Navigation (with fused CT-MR images. Striker)
Age: 6-46 yrs(mean: 17 yrs)

FU: 25-60 mos( mean: 41 mos)

Location: femur: 6, tibia: 1, humerus: 1
Prosthesis: 6 pts

RESULS
accurate resection, difference<2mm
no recurrences
MSTS score: 29
no Complication,
no failure of fixation

Wong KC, Kumta SM et al: Clin. Orthop Relat Res (2013) 471:762-773

32

62 yr male patient” Chondrosarcoma “
(malignant bone cancer of the pelvic wing)

Type 1-S, Osteosarcoma
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Mobelife

1-Stage Pelvic Tumor Reconstruction
(Mobelife)




 Selective Laser Melting | The aMace Technology

(SLM)

« Ti6Al4V « Unique fit
not require any structural
bone reaming

* Personally fixation
drill jig

+ Individually evaluated
finite element analysis

one week -

Colen S et al: A modified custom-made triflanged acetabular
reconstruction ring (MCTARR) for revision hip arthroplasty with
severe acetabular defectsActa Orthop. Belg., 2012, 78, 71-75

6 cases, FU:10-58 mos. Type3(3)/4(3)

. no component removed, dislocation,
and infection,

. no sign of loosening, migration
and breakage

. all pts: satisfied with the clinical result

<./

AAQS Classification of pelvic bone defects

Type Subtype Description
1 — Segmental peripheral Superior  Acetabular rim lysis
Anterior
Posterior
1 —Segmental central Medial wall lysis
2 — Cavitary peripheral Superior  Acetabular rim intact
Anterior
Posterior
2 — Cavitary central Medial wall intact
3 — Combined deficiency Rim + acetabular cavity lysis
4 — Pelvic discontinuity Transverse acetabular fracture
5 - Arthrodesis Hip joint fusion

Colen S et al: A modified custom-made triflanged acetabular
reconstruction ring (MCTARR) for revision hip arthroplasty with
severe acetabular defectsActa Orthop. Belg., 2012, 78, 71-75

6 cases, FU:10-58 mos. Type3(3)/4(3)

. no component removed, dislocation, 8
and infection,

. no sign of loosening, migration
and breakage

. all pts: satisfied with the clinical result

Implantcast

MUTARS® indication

Partial Pelvis tumors in the pelvic area
Repl t acetabular cup revision surgery
eplacemen fixation method

stem fixation in the os ilium, large implant surface
with colar additional initial fixation with cancellous
bone screws

advantages

easy soft tissue reconstruction due to small
prosthetic design

the model based on 3D CT leads to a high precision
implant

no screw or stem fixation to the os ischii and os
pubis facilitates the implantation

the use of the MUTARS® attachment tube prevents
hip joint subluxation
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3. EEDBEEER
— FOERMEE (=)—C3>iO—q25E05) T
FEDOEBEER (=YRVEVD) T5,

3. EENEEER
A—bOBRBEE (=)—Cavin—A25E03) T
FEDNEBEER (=TRVEVS) T3,

4. XAV BEEHIRT 5.
RRAVEERADOT—2 T =i, BREEZE 1 EY /LB

THRERYT %o

4. XAV BEEHRT %o

RRAYEHERNOT—F T 572012, BIRERZ 1 EV LR

THERY %o

5. YRV THESNHEBEADERAETIL (W—TTRXETI)
%YEm$ % (Marching cubes:¥—F o5 F1—Ti%) .

5. YRV THEESN-HEENOEREETIV (Y—T 2 RETIL)
e T % (Marching cubes:Y—F o5 Fa1—T%) .




5. YRV THEESN-HEENOEREETIL (P—T7TXETL)
#{ER$ % (Marching cubes: T—F w45 ¥21—T3F) .

Marching cubes * : Y —F 5 Fa1—TEIZDIVT

30T —RIFEBOEG T 5%
HBERIZLDTY

Fo BB T—E MOV RO
KFYTHY. ZD R (EFR) 1201
1BLAREFEA,
CTERDIBE ., B TIIELCTE
ERL.BRORKTRLET .

*William E. Lorensen, Harvey E. Cline: Marching Cubes: A high resolution 3D surface

construction algorithm. In: Computer Graphics, Vol. 21, Nr. 4, July 1987
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3. EEDEEER
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4. XRYBEERERT B,
RRAYEBADT— 2 EHHT 57012, BREEZ 1 EY ILBE
THERY %o

5. YRY THESNHEBEHADOERAETIV (P—T T XETIL)
e T % (Marching cubes:Y—F o5 Fa1—T%) .




5. YRV THEESN-HEENOEREETIL (P—T7TXETL)
#{ER$ % (Marching cubes: T—F w45 ¥21—T3F) .
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BROBISERLIZIRI ORARNDBICHANSBEEHET =TI
BRIETHIBRY 5.
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CTHEEHICLZIDBETILDBRE —setaummErimrc—

ENE BN son  ATARM/pkoh/
REEH oy tpoed

Oka K, et al. Int ] Med Robot 2009
BED&ESBRET. SRABETIMERETA>TL S,

(A timee) FOV (om)
AREE 120 50 1 0.625/0.562:1/5.62 10
R 120 10 05 0,625/1.75:1/5.63 10
BX
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ARL—8—A  FAL—5—8 CTHRE EbEIR LA BUA RL—SAZEELLTHREZHA
avEa—4%  [ecos ARL—4—cC AAL—45—D
BETFINER | (BILAF4TY)
FOV 233x233
WRE 120mv
R 150mA
RF4REVF
0.624mm

FRL—5—E

B

T IIIiIIIIIII

+MAX

0

3DMETILEIRTT
HAT—SELR

AR BAER BAER
+77[E 3.5mm +77E 2.66mm +7F 9.85mm
e - M 2.6mm 5T 3.99mm - 2.23mm
LERCTEETILOFEEIE TR TR TER
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ERIRDIRTERBEEIE1—FBETILD
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FARL—E—ETHOBETILRKRERIFZ0.1mm
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BBEENHTI=,
e AVEI—A—FBETIDAL— TR EMNER
ELDRERICEZDEE LRV EMN o1,

HHETFHER  0.203mm 0.135mm
EX| ®E 0.123mm 0.094mm
AHABAEE 0.111mm 0.128mm

[ 3RTEHBRRSRL—SLTEFL |

0.207mm  0.124mm 0.215mm  0.130mm 0.225mm  0.144mm
0.118mm 0.077mm 0.122mm 0.077mm 0.120mm 0.085mm
0.116mm 0.114mm 0.126mm 0.123mm 0.135mm 0.139mm
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1) ISO/TC 261 “Additive manufacturing” (2011 45% 7, 2014 H= L 0 HAHSN)
(http://www.iso.org/iso/home/standards development/list of iso technical committees/iso techni
cal_committee.htm?commid=629086)
#¥w: N4> (DIN)
% Lutz Wrede IX (K> : DIN &),
ZNIE : P-member 19 # [E, O-member 4 »
EWFHEEIE - BARF7ER S R I 3 D BE SR BAN R & PN (TRAFAM) Z OfME
ZET I~ AT 4 I BI (MOEREREMA = —TRYG 520, HEED
ZMLTND),
R : WG 45, ASTM & @ Joint advisory group (JAG) 1D
FATHIUE - 4
95 2273 ISO/ASTM DIE[FSCE L vy 9 T THAT
ISO/ASTM 52915:2013 “Standard specification for additive manufacturing file format (AMF)
Version 1.17 (5%, WETTiE)
ISO/ASTM 52921:2013 “Standard terminology for additive manufacturing -- Coordinate

systems and test methodologies”

2) ASTM F42 “Additive manufacturing technologies” (2009 4% 37.)
(http://www.astm.org/COMMIT/SUBCOMMIT/F42.htm)
i : Met-L-Flo Inc. (http://www.met-l-flo.com) {XZ @ Carl Dekker X,
215 4L ED A U AN—=THER I TN D
FATHIMG © 7 OFAT
9 H 2575 1SO & identical T, BIfE ISO TH#ESN TN LHXED I H25H ASTM &
identical 72 & D272 % & b5,

AHe, £ 2 AN L CIEEN L T 5 ISO, ASTM WA CTH 528, BIfE, D2 >0FKE
SNTEEE L TRV | ISO/TC WIZJAG 8% 5, 1SO WD JAG 1E, flliZ 1 DFE(ET 5721 T,
ZDH 7 H—s3—= KX CEN TH5H, ASTM & ISO & AVEHE L THMEZRITL T\ 5D TC
< TC 85 (Nuclear energy, nuclear technologies, and radiological protection)?D 7 T > 72 Z & /)
5. TC 261 1B LWEEETIEEI L T\ 2 ISO/TC Th b, 7B, ZTOJAG 2 EL LR EE
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LTCWah, BRESCIIARATH D, 201541 A, ASTM F42 223573 Pennsylvania M TR
I TC261 & DAEFRIED B Sz (RO, BEIC 2014 42 7 A I 94[F Nottingham
TS TND),

BAEERR T O LELEDZ ISO L NASTM g U 2 M4, & X TICHER S L TIRA
T 5,

< B RELR >

1) FDA

HAB DA T T SRR A & BRI 9/24 ITFEAITH,

( http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocum
ents/UCM415799.pdf?source=govdelivery&utm medium=email&utm source=govdelivery)

FDA DAL LA T T2 FOERIT, e OBFICHEHET OHIRE LT VI AL L
AT T MDD ETHD, ZDOA T T MTR LT, FDAIZPMA & 510(k)H ZR LT
[AYANAR

7%, FDA X =R oFEB SR BE THRBI T A Z 0 2% 2016 FEZITHRE LTV E AR LT
BO. 204EIZV—r a7l ERREL TN,

(http://www.fda.gov/medicaldevices/newsevents/workshopsconferences/ucm397324.htm)

2) BRM

PRI BLEI O T2 O OSLEIT, AKX KA A NERESICET 28RN FET S (EU
Council Directive 93/42/EEC & O\ Directive 2007/43/EC), ZAUZ LD &, BWAX LA A Rinix
BB T D IEROBERFHAT 2T HER 2N AR SN TND

BE, BEOSHNS R THBERENIC L DDA X DAL REBABRAA V7T
FRIRFGE SN TWD S, Z O HEA 51T, Rl BHlITRIT O TWRWVWERTTH
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The draft of this document was issued on January 14, 2014.

An agency may not conduct or sponsor, and a person is not required to respond to, a
collection of information unless it displays a currently valid OMB control number.
The OMB control number for this information collection is 0910-0767 (expires 7-31-
2017).

See additional PRA statement in Section V111 of this guidance.

For questions regarding this document, contact the Division of Premarket and Labeling
Compliance (DPLC) at the Center for Devices and Radiological Health (CDRH):

DPLC

Office of Compliance
301-796-5770
customdevices@fda.hhs.gov
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Preface

Public Comment

You may submit electronic comments and suggestions at any time for Agency consideration to
http://www.regulations.gov. Submit written comments to the Division of Dockets
Management, Food and Drug Administration, 5630 Fishers Lane, Rm 1061, (HFA-305),
Rockville, MD 20852. Identify all comments with the docket number FDA-2013-D-1601.
Comments may not be acted upon by the Agency until the document is next revised or updated.

Additional Copies

Additional copies are available from the Internet. You may also send an e-mail request to
CDRH-Guidance@fda.hhs.gov to receive a copy of the guidance. Please use the document
number 1820 to identify the guidance you are requesting.
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Custom Device Exemption

Guidance for Industry and
Food and Drug Administration Staff

This guidance represents the Food and Drug Administration's (FDA's) current thinking
on this topic. It does not create or confer any rights for or on any person and does not
operate to bind FDA or the public. You can use an alternative approach if the approach

satisfies the requirements of the applicable statutes and regulations. If you want to discuss
an alternative approach, contact the FDA staff responsible for implementing this
guidance. If you cannot identify the appropriate FDA staff, call the appropriate number
listed on the title page of this guidance.

I. Introduction

The Food and Drug Administration (FDA) has developed this document to provide guidance
to industry and FDA staff about implementation of the custom device exemption contained in
Section 520(b) of the Food, Drug and Cosmetic Act (FD&C Act). The guidance provides
definitions of terms used in the custom device exemption, explains how FDA interprets the
“S units per year of a particular device type” language contained in section 520(b)(2)(B) of
the FD&C Act, describes what information should be submitted in a Custom Device Annual
Report (“annual report™), and provides recommendations on how to submit an annual report
for devices distributed under the custom device exemption.

FDA's guidance documents, including this guidance, do not establish legally enforceable
responsibilities. Instead, guidances describe the Agency's current thinking on a topic and
should be viewed only as recommendations, unless specific regulatory or statutory
requirements are cited. The use of the word should in Agency guidances means that
something is suggested or recommended, but not required.

II. Background

Effective July 9, 2012, section 617 of the Food and Drug Administration Safety and
Innovation Act (FDASIA) (Pub. L. 112-144) required the implementation of changes to the
custom device exemption contained in section 520(b) of the FD&C Act. The new provision
amended an existing custom device exemption and introduced new concepts and procedures
applicable to custom devices addressing, among other things:
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e devices created or modified in order to comply with the order of an individual
physician or dentist;"

e the potential for multiple units of a device type (not to exceed 5 units per year)
qualifying for the custom device exemption; and

e annual reporting requirements by the manufacturer to FDA about devices
manufactured and distributed under section 520(b) of the FD&C Act.

Although the revisions to the custom device exemption clarify the availability of the
exemption in certain circumstances—for example, when more than one (but not greater than
five) devices are manufactured per year and when modifications are made to a marketed
device—the new statutory language does not create a broad, new exemption from sections
514 and 515 of the FD&C Act. Under the revised provision, as under the original custom
device exemption, custom devices should represent a narrow category for which, due to the
rarity of a patient’s medical condition or physician’s special need, compliance with
premarket review requirements and performance standards under sections 514 and 515 of the
FD&C Act is impractical.

Historically, practitioners and manufacturers have sought custom device exemptions for
devices more properly considered under a compassionate use protocol. FDA notes that some
devices deemed ineligible for custom devices status prior to FDASIA would remain
ineligible under the new provision, but may qualify for compassionate use. Although a full
discussion of compassionate use is outside the scope of this guidance, a short discussion of
compassionate use is included in the Question and Answer section of this guidance.

I11. Definitions

Device Type

A generic device type is defined as a grouping of devices that do not differ significantly
in purpose, design, materials, energy source, function, or any other feature related to
safety and effectiveness, and for which similar regulatory controls are sufficient to
provide reasonable assurance of safety and effectiveness.”

Importer
“Importer” means any person who imports a device into the United States.

Necessarily Deviates

“Necessarily deviates” means that a device should be sufficiently unique so that clinical
investigations would be impractical and could not be performed to demonstrate conformance
to applicable performance standards and/or support premarket review.*

' For the readability of this document, the word “physician” is defined to represent “physician or dentist (or any
other specially qualified person designated under regulations promulgated by the Secretary).” Section
520(b)(2)(A) of the FD&C Act.

*See 21 CFR 860.3(i).

? See, e.g., 21 CFR 806.2(f).

4 48 FR 248 Pages 56778, 56796, December 23, 1983.
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Not Generally Available

A device that is “not generally available” is a device not generally available in finished form
through labeling or advertising by the manufacturer, importer, or distributor for manufacture
and/or commercial distribution in the United States and is of a type available for introduction
into commercial distribution in quantities of no more than five units per year. This includes,
but is not limited to, devices not addressed in electronic or hard copy literature, promotional
material, or available testimonials. For example, a manufacturer could make a custom device
in response to an unsolicited request by a physician who specifies unique design inputs when
no similar product is commercially available in the United States and clinical investigations
on such device would be impractical.

Order of a Physician
“Order of a physician” refers to the written request for a custom device made by a physician.
In the case of a prescription device, this would include the written or electronic prescription.

Special Need
A “special need” is a need related to an individual physician’s unique pathology or unique
physiological condition.

Sufficiently Rare Condition

A “sufficiently rare condition” is a condition in a patient population in which the incidence or
prevalence is so small that conducting clinical investigations on a device to treat it would be
impractical.

Unique Pathology
“Unique pathology” is pathological anatomy that no other device is domestically available to
treat.

Unique Physiologic Condition
A “unique physiologic condition” is a physiologic condition that no other device is
domestically available to treat.

I\VV. No More Than Five Units Per Year of a Device Type

Under FDASIA, devices that qualify for the custom device exemption contained in section
520(b) of the FD&C Act are “limited to no more than 5 units per year of a particular device
type” that otherwise meet all the requirements necessary to qualify for the custom device
exemption.

FDA has applied the definition of device type to take into account multiple considerations
such as anatomical location, disease state, material, technology, and indications. For
example, knee replacement device systems comprise multiple device types; although used in
the same anatomical location, knee systems with different technological characteristics
(including materials) or used in different disease states can constitute different types of knee
systems.
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FDA interprets the five units in terms of five new custom device cases per year (i.e., five new
patients for the patient-focused custom device or five new physicians for the physician-
focused custom device, assuming all other required elements for the custom device
exemption are satisfied). The five-unit limitation includes all devices of a type provided by a
manufacturer to, and remaining in the possession of, the ordering physician and/or the
patient.

FDA does not intend to include in the tally of five units per year any extra units produced for
a unique case because of sizing concerns, so long as the ordering physician has either
destroyed those devices not used for that case or they have been returned to the manufacturer
and not redistributed without valid U.S. marketing authorization or for a subsequent valid
custom device case. FDA expects the manufacturer to use appropriate quality system
procedures to control returned product and ensure they are only redistributed under
appropriate circumstance (i.e., another valid custom device case or U.S. marketing
authorization). For example, if four sizes of a valid custom orthopedic implant are
manufactured for a specific patient and one device is ultimately implanted into the patient,
then the remaining three sizes should either be returned to the manufacturer or destroyed by
the ordering physician. If these units are not returned to either the manufacturer or the
ordering physician does not provide the manufacturer a statement of destruction, then FDA
considers four of the five total units per year of that device type to have been used. On the
other hand, if the three other units are returned to the manufacturer or the ordering physician
provides the manufacturer a statement of destruction, only one of the five units per year will
have been used to treat this patient, provided the returned devices are not redistributed
without valid U.S. marketing authorization or for use in a subsequent valid custom device
case.

The devices used in the case where a patient requires multiple devices of the same type (such
as bilateral conditions) to treat multiple anatomical locations within a given reporting year
will be considered one unit for purposes of tallying the five units of a device type per year, so
long as those devices are ordered together and the ordering physician either destroys any
unused devices or those devices are returned to the manufacturer and not redistributed
without valid U.S. marketing authorization or used in a subsequent valid custom device case.
For example, in the event that a patient requires valid custom bilateral joint replacement
devices (such as might occur in bilateral knee replacement procedures), so long as those
devices are ordered together in the same reporting year, and the ordering physician provides
the manufacturer with either a statement of destruction or returns all unused product to the
manufacturer, FDA will consider the multiple joint replacement devices needed to treat the
bilateral patient as only one of the five allotted units per year of a device type. If the patient’s
multiple replacement devices are ordered during different reporting years, each treatment will
contribute one unit to the tally for the reporting year in which the ordering occurs (so long as
the ordering physician provides the manufacture a statement of destruction for the unused
devices or returns them to the manufacturer, and the manufacturer does not redistribute
without either a valid U.S. marketing authorization or for use in a subsequent valid custom
device case).
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V. Questions and Answers/Examples of Custom Devices

A. From which premarket and postmarket requirements is my custom device
exempt ?

Under Section 520(b) of the FD&C Act, custom devices are exempt from Premarket
Approval (PMA) requirements and conformance to mandatory performance
standards. > Custom Devices are not exempt from any other requirements, including,
but not limited to, the Quality System Regulation, including Design Controls (21 CFR
Part 820); Medical Device Reporting (21 CFR Part 803); Labeling (21 CFR Part

801); Corrections and Removals (21 CFR Part 806); and Registration and Listing (21
CFR Part 807).

B. The custom device exemption describes two types of custom devices: one
specific to the special needs of the physician’s practice, and the other
specific to the patient’s unique physiological/pathology needs. Can a single
custom device be unique both to a physician’s practice and the patient’s
unique needs?

No, the custom device provision allows for development of two different categories
of custom devices. One is patient-centric, and the other physician-centric; a custom
device cannot be both patient- and physician-centric. A custom device made to treat a
patient’s sufficiently rare condition leaves a medical practice with the patient, while a
custom device made to satisfy a physician’s unique special need remains with that
physician for use in his/her practice.

C. Can a device subject to an IDE be a custom device?

No, a device that is currently being studied or capable of study under an IDE does not
meet the definition of a custom device. Additionally, the IDE is a broad exemption
under which devices used in clinical investigations that meet IDE requirements are
exempt from FD&C Act sections 514, 515, 502, 510, 516, 519, 510(e), 520(f) and
721. There is no reason to seek a custom device exemption for a device capable of
study under an IDE, because custom devices represent a narrow category of devices
used to treat sufficiently rare conditions or rare physician needs for which clinical
investigations cannot be practicably conducted.

D. What is the relationship between compassionate use and a custom device?

Devices that do not meet all elements of the custom device definition described in
section 520(b) of the FD&C Act may qualify, under appropriate circumstances, for
compassionate use. An unapproved and uncleared medical device may be used on
human subjects when its use is under clinical investigation and complies with all

> A device not covered by an existing marketing approval would require either a PMA or a valid exemption
from the requirements to obtain PMA approval in order to be introduced into interstate commerce. Examples of
potential valid exemptions or alternatives from the PMA requirement include: (1) establishing the substantial
equivalence of the new device to a valid predicate device, (2) approval of an Investigational Device Exemption
(IDE) or (3) meeting all custom device exemption requirements.
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applicable requirements.® FDA recognizes there may be limited circumstances under
which a health care provider may seek to use an unapproved and uncleared device to
treat a patient suffering from a serious disease or condition for which no alternative
therapy exists. FDA provides more information on how to request compassionate use
of an unapproved device in the guidance document “Guidance on IDE Policies and
Procedures”
(http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocu
ments/ucm080202.htm).

Compassionate use of an unapproved and uncleared device may occur when a device
is the only option available to a patient with a serious condition. All compassionate
uses require, among other things, prior FDA approval. See Section 561(b) of the
FD&C Act and 21 CFR 812.35(a). Please refer to the guidance listed above for more
information on compassionate use of unapproved devices.

E. Can modifications to an existing 510(k)-cleared device be made under the
custom device exemption?

Modifications to a 510(k)-cleared device that maintain its original intended use and
could be clinically studied do not appropriately qualify as a custom device and should
be handled in accordance with 21 CFR 807.81 and the guidance document “Deciding
When to Submit a 510(k) for a Change to an Existing Device (K97-1)”
(http://www.fda.gov/medicaldevices/deviceregulationandguidance/guidancedocument
s/ucm080235.htm) (i.e., submission of a new 510(k) application, or documentation to
the design history file explaining why the change does not require a new 510(k), as
appropriate). However, if an existing 510(k)-cleared device is modified to treat a
unique pathology or unique physiological condition, which renders clinical study
impractical, the device could potentially qualify as a custom device.

It is worth noting that FDA reviews, clears, and approves for marketing many patient-
specific devices (also referred to as patient-matched devices). Patient-specific devices
are, in general, ones in which ranges of different specifications have been approved or
cleared to treat patient populations that can be studied clinically. Premarket
submissions for such devices are sometimes referred to as “envelope” submissions
because their approval or clearance covers the entire range of specifications data they
contain to support. The final manufacturing of these devices can be delayed until
physicians provide imaging data or other information to the manufacturer to finalize
device specifications within cleared or approved ranges. As a result, such devices are
specifically tailored to patients.” For example, a manufacturer of an ankle
replacement device could submit a 510(k) to cover a range of specifications for

% See Section 520(g) of the FD&C Act and 21 CFR Parts 50, 56, and 812, Investigational Device Exemptions
(IDE), includes requirements for the conduct of clinical studies on human subjects with medical devices, such
as the content of the IDE application, responsibilities of sponsors and investigators, labeling, recordkeeping, and
reporting to FDA.

7 CDRH has received 510(k)s and PMA applications for patient-specific/patient-matched medical devices in a
number of different product areas including but not limited to TMJ implants, dental abutments, orthopedic
surgical cutting guides, orthopedic joint replacement implants, and trauma and dental bone plates.
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different system components to accommodate multiple patients with different
anatomical characteristics. While some in industry have sometimes colloquially
referred to these devices as “customized,” they are not custom devices meeting the
FD&C Act custom device exemption requirements unless they comply with all of the
criteria of section 520(b). Marketing applications are required for these device types
because the devices and patient populations can be defined and studied.

F. How are revisions and servicing of existing valid custom devices included in
the total of five units of a device type per year?

A device that meets all requirements of section 520(b) of the FD&C Act when
initially distributed will not be counted against the five device units per year
allotment if it has later been revised or serviced, provided that such revision or
servicing is performed in furtherance of meeting the special needs of the person or
physician for whom the custom device was intended before being revised and/or
serviced. If you have any questions, you can contact CDRH’s Office of Compliance
to discuss the specifics of your situation prior to revising or servicing such device.

G. If a patient needs to undergo revision surgery to replace a component of her
implant that is no longer being manufactured, is the component a custom
device?

The component is only a custom device if it is designed to treat a unique pathology or
physiological condition that no other device is domestically available to treat and
meets all the other requirements of section 520(b). That the component is no longer
being manufactured does not make the component a custom device. However, under
these circumstances, a compassionate use request to allow the component to be
manufactured and implanted could be submitted to FDA.

H. Are pediatric devices automatically custom devices, simply because they are
for a pediatric population?

No. Pediatric patient populations may be studied just like adult populations, and, to
the extent possible, they should be studied so that a device can be labeled properly.
The proper labeling of a device can provide users a better understanding of the
device’s performance characteristics.

l. How should I label my custom device?

Custom devices remain subject to all device labeling requirements, among them
requirements that the labeling bear adequate directions for use or may not be false or
misleading, as well as many other labeling requirements, including those in 21 CFR
801.1. In addition, the labeling accompanying a custom device should include the
following information: (1) a statement that the device is a custom device; (2) the
name of the ordering physician, (3) identifying information for the patient (if
applicable) whom the device is intended to treat; (4) indications for use; (5)
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sterilization status; (6) relevant composition information (materials, components,
etc.); and (7) storage conditions.®

J. Can I market my custom device to the general public?

No. A custom device is made at a physician’s order on patients with a sufficiently

rare condition or for a physician’s special needs (e.g., unique pathology or unique

physiologic condition). Section 520(b)(1)(C) specifies that, among other things, a

custom device is not made generally available in finished form through labeling or
advertising.

K. What are some examples of devices that are potential custom devices?®

A possible example of a custom device might be one manufactured for a patient with
skeletal dysplasia requiring a total hip replacement procedure to treat her
osteoarthritis. The patient’s skeletal dysplasia could be characterized by abnormalities
in the growth and/or remodeling of cartilage and bone, resulting in short stature and
angular and torsional deformities of the patient’s hip. In this particular case, it is
possible that currently available total hip replacement devices marketed in the United
States might not successfully treat the patient’s unique pathological anatomy. Other
elements of the custom device exemption—for example, too small a patient
population to support a clinical study—would need to be met.

Another possible example of a custom device might be an artificial cervical disc
replacement for reconstruction of the cervical disc following cervical discectomy to
treat cervical radiculopathy in a 7°2” male patient. Under this hypothetical scenario,
the osseous dimensions of this patient's cervical spine exceed those which an
available artificial cervical disc available in the United States would accommodate,
and the patient represents a population which, at this time, appears to be too small to
support a clinical study.

An additional example of a possible custom device might be one manufactured for a
toddler needing occipital condyle screws after surviving a severe car accident that left
her paralyzed from the neck down and in need of instrumentation to help hold up her
head. Her physician concludes that an occiput to C2 posterior cervical fusion would
be best for her. In the United States, no cleared or approved screws for placement in
the occipital condyle are available in the sizes needed for this pediatric patient. At this
time the pediatric patient population requiring posterior occipital condyle fusion
within the size range the toddler needed could be too small to support a clinical study.
Because this scenario might satisfy the custom device exemption, her physician

¥ For additional information on device labeling, refer to 21 CFR Part 801, 21 CFR 809.10, and “Guidance on
Medical Device Patient Labeling”
(http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm070782.htm).

? This is not intended to exhaustively list devices that might satisfy the custom device exemption and represents
only a subset of the information needed to meet the statutory requirements for a valid custom device. If you
question whether your scenario might satisfy the custom device exemption, we encourage you to contact
CDRH’s Office of Compliance at customdevice@fda.hhs.gov to discuss.
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should request custom occipitocervical implants for non-standard, pediatric sized
screws for use in the occiput, cervical spine and upper thoracic spine of this specific
patient. The multiple screws used in this procedure would be considered one unit if
the physician provided the manufacturer with either a statement that the unused
devices were destroyed or returned them to the manufacturer. FDA expects the
manufacturer to use appropriate quality system procedures to control returned product
and ensure they are only redistributed under appropriate circumstance (i.e., another
valid custom device case or U.S. marketing authorization).

FDA issued a call for comments'® on the use of custom devices in developing this
guidance document. We received no examples describing a potential physician-
centric custom device. Assuming all other aspects of the custom device exemption in
the FD&C Act are met, a potential example of a physician-centric medical device
could be one for a surgical instrument requiring premarket review that needs to be
modified to accommodate a deformity of a surgeon’s hand.

L. What are some examples of a device that is not a custom device?

A primary total knee replacement (TKR) patient received company X’s TKR device.
Later, the patient needs a revision of one side of the TKR joint replacement, which
use of company X’s currently legally marketed off-the-shelf component for revision
surgeries could accomplish. However, the hospital where the patient’s doctor
practices only uses company Y’s products. The doctor would like to request that a
custom company Y component be made to replace the patient’s failing company X
component. This hypothetical situation would not satisfy the requirements for a
custom device exemption because a legally marketed device is domestically available
to treat the patient. [See Section 520(b)(1)(D) of the FD&C Act.] This situation may
be more appropriately addressed through application of the compassionate use
program in order to distribute the device in interstate commerce without a cleared or
approved marketing application.

V1. Annual Report

The statutory amendments to the custom device exemption under FDASIA added a new
reporting requirement; namely, that ““... the manufacturer of such [custom] device notifies
the Secretary on an annual basis, in a manner to be prescribed by the Secretary, of the
manufacture of such device.” See 520(b)(2)(C) of the FD&C Act. In short, the manufacturer
must report to FDA annually on the custom devices it supplied. The annual report should
include the number of patients who received a new device or revisions of a previous custom
device. Additionally, multiple custom devices or components used in one patient should be
accounted for in the annual report. As noted in Section IV of this guidance, typically only
new custom devices will be counted toward the maximum allotment of five units per year of
a particular device type. However, revisions to an existing custom device should be
accounted for in the annual report. Furthermore, the annual report should account for the
number of custom devices physicians are provided, return to the manufacturer, or destroy.

12 See 77 FR 69488 (Monday, November 19, 2012).
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The annual report should summarize the number of custom devices manufactured and
distributed in the United States during a 1-year reporting period. Each annual report should
cover an entire calendar year (i.e., January 1-December 31 of a given year). The first report
should contain information on custom devices manufacturered e from the date of enactment
of FDASIA (July 9, 2012) through the date of the first report. For all subsequent reporting
periods, the report should be submitted to FDA within the first quarter of the following
calendar year (i.e., no later than March 31). FDA will not enforce the annual reporting
requirement until the end of the calendar year following publication of the final guidance.

A complete annual report should include all of the information set forth below. FDA can
review complete annual reports more efficiently, and FDA may be less likely to request
additional information if a company submits a complete annual report. The following
sections provide guidance on how to submit an annual report to FDA and the content of that
report for both patient-centric and physician-centric custom devices.

A. Annual Report — General Contents

The following general information should be included in both patient-centric and
physician-centric annual reports.

1. Cover Letter

Your report should include a cover letter that clearly states that the reason for
the submission is a “Custom Device Annual Report” in the reference line. The
cover letter should contain your complete contact information (i.e., the
company name, company address, company website, contact person, contact
person’s title, contact person’s phone number, contact person’s fax number,
and contact person’s email address). The cover letter should also clearly
identify the custom devices manufactured and distributed during the reporting
period, and include the signature of the contact person or other responsible
party within the company. The cover letter should also specify the reporting
period (i.e., the dates the reporting period begins and ends).

2. Truthful and Accurate Statement

Y our report should include a signed Custom Device Annual Report Truthful
and Accurate statement that indicates that the submitter is an authorized
representative for the manufacturer and that all information provided in the
paper and electronic copies of the Custom Device Annual Report is truthful
and accurate to the best of your knowledge and that no material fact has been
omitted. See Appendix II for a copy of the statement we recommend you use.

3. Other Logistical Information

Your Custom Device Annual Report should be written in English. Any
material provided in a foreign language should be accompanied by an accurate
and complete English translation. You should send two copies of your Custom
Device Annual Report to the address below, including at least one hard copy:

10
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Attn: Custom Device Annual Report Submission Coordinator
Division of Analysis and Program Operations

Office of Compliance

Center for Devices and Radiological Health

U.S. Food and Drug Administration

WO66, Room 2622

10903 New Hampshire Avenue

Silver Spring, MD 20993-0002

Though not required for Custom Device Annual Reports, we strongly
encourage you to submit one of the two required copies as an eCopy (i.e., a
PDF file on a CD, DVD, or flash drive). See “eCopy Program for Medical
Device Submissions: Guidance for Industry and Food and Drug
Administration Staff”
(http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidan
ce/GuidanceDocuments/UCM313794.pdf) for more information about
submitting an eCopy.

B. Annual Report — Patient-Centric Custom Device Information

As described in Section V.B. of this guidance, a custom device is either patient-
centric or physician-centric, but not both. In addition to the requested elements listed
in Section VL A. (above), the following elements should be provided to FDA in a
Custom Device Annual Report for patient-centric devices to ensure the conditions
listed in sections 520(b)(1) and 520(b)(2) are met.

1. Explanation of how the device satisfies the elements of Section 520(b)
of the FD&C Act.

In your report, you should include a justification for how or why the device
manufactured to treat an individual patient meets each of the following
conditions contained in the FD&C Act:''

a) To explain how sections 520(b)(1)(B) and (b)(2)(A) are met, you
should provide an explanation of why the device necessarily deviates from
the premarket requirements, including treating a sufficiently rare
condition, such that conducting clinical investigations on it are
impractical. You may include information on the incidence or prevalence
of the condition or disease the device is intended to diagnosis, treat,
mitigate, prevent, or cure, or for which it is otherwise intended to affect
the structure or any function of the body. References for the data provided
should also be included. If the incidence or prevalence material referenced
is not available in the published literature, you should include a copy of
the reference in the annual report. If you believe that information on the
incidence or prevalence of the condition or disease is not available, you

' See Section VII of this guidance document for the complete text contained in section 520(b) of the FD&C
Act.

11
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should provide an explanation why you believe the information is not
available.

b) To explain how section 520(b)(1)(A) is met, you should indicate
whether the device is a newly created device or modified from an existing
legally marketed device in order to comply with the order of an individual
physician.

c) To explain how section 520(b)(1)(C) is met, you should attest that the
device is not generally available in the United States in finished form
through labeling or advertising by the manufacturer, importer, or
distributor for commercial distribution.

d) To explain how part of section 520(b)(1)(D) and section 520(b)(2)(B)
are met, you should provide a complete description of the device,
including device type (e.g., product code, as applicable), as well as the
patient’s unique pathology or physiological condition the device was
designed to treat.

e) To show that section 520(b)(1)(D) is met, you should provide a
statement that no other device is domestically available to treat the
patient’s unique pathology or physiological condition. You should
maintain records of the evaluation that you used to determine that no other
device is domestically available to treat the patient’s unique pathology or
physiological condition.

f) To explain how section 520(b)(1)(E)(ii) is met, you should provide a
unique patient identifier for the individual patient in the physician’s order.

g) To explain how section 520(b)(1)(F) is met, you should state whether
the device is assembled from components or manufactured and finished on
a case-by-case basis to accommodate the unique needs of individuals.
Additionally, you should explain under section 520(b)(1)(G) whether the
device or device components have common, standardized design
characteristics, chemical and material compositions, and the same
manufacturing processes as commercially distributed devices.

2. Summary of Custom Devices Shipped, Used, Returned, and Destroyed

You should provide a summary of all the custom devices the ordering
physician supplied, used, returned, and destroyed during the reporting period.
This includes the name or description of the device and product code (if
available). This summary should also include information on the number of
each type of device that was shipped, used/remaining with the patient (e.g.,
implanted) in new and revision patients, and the number of custom devices
that were returned to the manufacturer/distributor or the ordering physician
destroyed. To facilitate FDA’s review of your summary report, we
recommend using the format described in Table 1 of Appendix I for reporting
this information.

12
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3. Details on Custom Device Use

You should provide the following detailed information on custom devices
manufactured during the reporting period.

a) Patient Information. You should indicate the total number of patients
receiving custom devices. This should be broken down into patients
receiving a new device and those undergoing revisions of previously
existing custom devices. Additional information on the patients should
also be provided, including unique patient identifiers and a description of
the condition that necessitated use of a custom device.

b) Physician information. You should provide the name, address, and
other contact information for the treating physician for each patient
procedure.

c) Custom device or custom device components. For each custom device
or device component remaining with the patient, you should provide
details on each device or device component. These details should include
the date of manufacture; the product name, brand name, product model
number, product catalog number, or other product identifier information,
and product code (if applicable).

To facilitate FDA’s review of your detailed custom device report, FDA
recommends the format described in Table 2 in Appendix I for presenting
patient, physician, and device information.

C. Annual Report — Physician-Centric Custom Device Information

As described in Section V of this guidance, a custom device is considered to be
patient-centric or physician centric, but not both. In addition to the requested elements
listed in Section VL. A. (above), the following elements should be provided to FDA in
a Custom Device Annual Report for a physician-centric device to ensure that the
conditions listed in sections 520(b)(1) and 520(b)(2) are met.

1. Explanation of how the device satisfies the elements of Section 520(b)
of the FD&C Act

In your report, you should include a justification for how or why the device
manufactured meets the special needs of a physician in the course of his/her
professional practice and satisfies each of the following conditions contained
in the FD&C Act:"?

a) To explain how sections 520(b)(1)(B) and (b)(2)(A) are met, you
should provide an explanation of why the device necessarily deviates from
the premarket requirements including addressing a sufficiently rare
condition, such that conducting clinical investigations are impractical. You
may include information on the incidence or prevalence of the condition

12 See Section VII of this guidance document for the complete text contained in section 520(b) of the FD&C
Act.

13
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or disease the device is intended to diagnose, treat, mitigate, or prevent.
References for the data provided should be included. If the incidence or
prevalence material referenced is not available in the published literature,
you should include a copy of the reference in the annual report. In
addition, you should include an explanation of why conducting clinical
investigations on such device would be impractical. If you believe that
information on the incidence or prevalence of the condition or disease is
not available, you should identify why you believe the information is not
available.

b) To explain how section 520(b)(1)(A) is met, you should indicate if the
device was a newly created device or modified from an existing legally
marketed device in order to comply with the order of an individual
physician, as well as the name of the individual doctor in the order.

c) To explain how section 520(b)(1)(C) is met, you should attest that the
device is not generally available in the United States in finished form
through labeling or advertising by the manufacturer, importer, or
distributor for commercial distribution.

d) To explain how part of section 520(b)(1)(D) and section 520(b)(2)(B)
are met, you should provide a complete description of the device,;
including device type (e.g., product code, as applicable), as well as the
doctor’s special need that the device was designed to meet.

e) To show that sections 520(b)(1)(D) and 520(b)(1)(E)(i) are met, you
should provide a statement that no other device is domestically available
to address the doctor’s special need in the course of conducting his/her
practice. You should maintain records of the evaluation that you used to
determine that no other device is domestically available to address the
doctor’s or dentist’s special needs are met.

f) To explain how section 520(b)(1)(F) is met, you should explain
whether the device was assembled from components or manufactured and
finished on a case-by-case basis to accommodate the special needs of
individuals described above. Additionally, per 520(b)(1)(G), you should
explain whether the device or device components have common,
standardized design characteristics, chemical and material compositions,
and manufacturing processes as commercially distributed devices.

2. Accommodating a Physician’s Special Need

You should provide an annual summary of all the custom devices a physician
is supplied and/or returns or destroys to accommodate a special need. This
information should include the name or description of the device and product
code (if applicable). This summary should also include information on the
number of each type of device that was shipped/used during the reporting
period and the number of custom devices that were returned to the
manufacturer/distributor or the ordering physician destroyed. To facilitate

14
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FDA'’s review of your summary custom device report, we recommend you use
the format described in Table 1 in Appendix I.

3. Details on Custom Device Use

You should provide the following detailed information on custom devices
distributed during the reporting period:

a) Physician information. You should provide the name, address, and
other contact information for the physician ordering the custom device.

b) Custom device or custom device components. You should provide
information on the number of custom devices or custom device
components that were shipped, sold, and returned or destroyed by the
ordering physician during the reporting period. This includes the date of
manufacture, the product name, brand name, product model number,
product catalog number, or other product identifier information, and
product code (if applicable).

To facilitate FDA’s review of your detailed custom device report, FDA
recommends the format described in Table 3 in Appendix I for presenting
physician and device information.

D. FDA'’s Review of Your Annual Report

FDA's review of annual reports allows the agency to assess several important issues
related to the manufacture and distribution of custom devices. These issues include
the adequacy of report documentation and fulfillment of the requirements of section
520(b) of the FD&C Act. If we find that the information provided in your annual
report is insufficient to allow a complete review, we may request additional
information by letter, telephone, or e-mail."® If we only need clarification of an issue,
we may communicate on such issues either via telephone or e-mail, whichever we
believe will be the most efficient.

V1Il. Complete Text of Section 520(b) of the Food, Drug
and Cosmetic Act

Section 520(b) (21 U.S.C. 360j(b)) is amended to read as follows:

(b) CUSTOM DEVICES.—

(1) IN GENERAL.—The requirements of sections 514 and 515 shall not apply to a device

that—
(A) is created or modified in order to comply with the order of an individual
physician or dentist (or any other specially qualified person designated under
regulations promulgated by the Secretary after an opportunity for an oral hearing);

1 Section 520(b)(2)(C) of the FD&C Act now requires that custom device manufacturers submit annual reports
for all devices distributed under the custom device exemption. Without submission of the required annual report
to FDA, devices distributed as “custom devices” would not be exempted from any applicable premarket
requirements.
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(B) in order to comply with an order described in subparagraph (A), necessarily
deviates from an otherwise applicable performance standard under section 514 or
requirement under section 515;
(C) is not generally available in the United States in finished form through labeling or
advertising by the manufacturer, importer, or distributor for commercial distribution;
(D) is designed to treat a unique pathology or physiological condition that no other
device is domestically available to treat;
(E)(1) is intended to meet the special needs of such physician or dentist (or other
specially qualified person so designated) in the course of the professional practice of
such physician or dentist (or other specially qualified person so designated); or (ii) is
intended for use by an individual patient named in such order of such physician or
dentist (or other specially qualified person so designated);
(F) is assembled from components or manufactured and finished on a case-by-case
basis to accommodate the unique needs of individuals described in clause (i) or (i1)
of subparagraph (E); and
(G) may have common, standardized design characteristics, chemical and material
compositions, and manufacturing processes as commercially distributed devices.

(2) LIMITATIONS.—Paragraph (1) shall apply to a device only if—
(A) such device is for the purpose of treating a sufficiently rare condition, such that
conducting clinical investigations on such device would be impractical;
(B) production of such device under paragraph (1) is limited to no more than 5 units
per year of a particular device type, provided that such replication otherwise complies
with this section; and
(C) the manufacturer of such device notifies the Secretary on an annual basis, in a
manner prescribed by the Secretary, of the manufacture of such device.

(3) GUIDANCE.—Not later than 2 years after the date of enactment of this section, the

Secretary shall issue final guidance on replication of multiple devices described in paragraph

2)(B).

Please see Appendix III for a flow diagram of the decision tree needed to implement the
custom device provisions in the FD&C Act.

V1I1. Paperwork Reduction Act of 1995

This guidance contains information collection provisions that are subject to review by the
Office of Management and Budget (OMB) under the Paperwork Reduction Act of 1995 (44
U.S.C. 3501-3520).

The time required to complete this information collection is estimated to average one hour
per response, including the time to review instructions, search existing data sources, gather
the data needed, and complete and review the information collection. Send comments
regarding this burden estimate or suggestions for reducing this burden to:

16
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Department of Health and Human Services
Food and Drug Administration

Office of Chief Information Officer
Paperwork Reduction Act (PRA) Staff
PRAStaff(@fda.hhs.gov

This guidance also refers to previously approved collections of information found in FDA
regulations. The collections of information in 21 CFR 814, subparts B and E have been
approved under OMB control number 0910-0231; the collections of information in 21 part
812 have been approved under OMB control number 0910-0078; and the collections of
information in 21 part 807, subpart E have been approved under OMB control number 0910-
0120.

An agency may not conduct or sponsor, and a person is not required to respond to, a
collection of information unless it displays a currently valid OMB control number. The OMB
control number for collection of annual reporting is 091-0767.

17
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Contains Nonbinding Recommendations

Appendix 11

Custom Device Annual Report Truthful And Accurate
Statement

I certify that, in my capacity as (the position held in company) of
(company name), I believe to the best of my knowledge, that all data
and information submitted in the custom device annual report are truthful and

accurate and that no material fact has been omitted.

(Signature)

(Typed Name)

(Date)
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Contains Nonbinding Recommendations

Appendix 11
Custom Device Decision Tree

Note the term physician in the decision tree stands for physician, dentist or specially
qualified person as noted in Section 520(b) of the FD&C Act.

T

r No

Created or modified in order to comply with the order of an individual physician?

e

r
Mecessarily deviated from an otherwise applicable performance standard under No
section 514 or requirement under section 5157 See the definition of “necessarily
deviates” in the definition section of this guidance dooument

Yes

r
Mot generally available in the United States in finished form through labeling or Mo
advertising by the manufacturer, importer, or distributor for commercial
distribution? See the definition of “not generally available” in the definition section
of this guidance document.

Yes
r

Designed to treat a unigue pathology or physiclogical condition that no other device
is domestically available to treat?

¥es Mot 3
F custom
Intended to meet the special needs of such physician in the course of the davice
professional practice of such physician? See the definition of “spedal needs" in the
definition section of this guidance document. Ho

or

Intended for use by an individual patient named in such order of such physician?

Yes

F

Assembled from components or manufactured and finished on a @se-by-case basis
to accommodate the unique needs of individuals described in dause (i) or (i) of
subparagraph (EJ;

¥es
F
For the purpose of treating a sufficiently rare condition, such that conducting clinical N
investigations on such device would be impractical? See the definition of
“eufficiently rare” in the definition section of this guidance document.

y "= L]

Produced in quantities of 5 or less per year of a particular device type?

Wouar dewice willl meet ol the nequinements to be considered o
Cushom device wihen you submit the notificstion requined under

21 usc 320j)z))

21



O EU council directive 93/42/EECO 00O O

199310042 — EN — 11.10.2007 — 005.001 — 6

— diagnosis, monitoring, treatment, alleviation of or compensation
for an injury or handicap,

— investigation, replacement or modification of the anatomy or of
a physiological process,

— control of conception,

and which does not achieve its principal intended action in or on
the human body by pharmacological, immunological or metabolic
means, but which may be assisted in its function by such means;

(b) ‘accessory’ means an article which whilst not being a device is
intended specifically by its manufacturer to be used together with
a device to enable it to be used in accordance with the use of the
device intended by the manufacturer of the device;

VM1
(c) ‘in vitro diagnostic medical device’ means any medical device
which is a reagent, reagent product, calibrator, control material,
kit, instrument, apparatus, equipment or system, whether used
alone or in combination, intended by the manufacturer to be used
in vitro for the examination of specimens, including blood and
tissue donations,

derived from the human body, solely or principally for the purpose
of providing information:

— concerning a physiological or pathological state, or
— concerning a congenital abnormality, or

— to determine the safety and compatibility with potential reci-
pients, or

— to monitor therapeutic measures.

Specimen receptacles are considered to be in vitro diagnostic
medical devices. ‘Specimen receptacles’ are those devices,
whether vacuum-type or not, specifically intended by their manu-
facturers for the primary containment and preservation of
specimens derived from the human body for the purpose of in
vitro diagnostic examination.

Products for general laboratory use are not in vitro diagnostic
medical devices unless such products, in view of their character-
istics, are specifically intended by their manufacturer to be used for
in vitro diagnostic examination;

VB
(d) ‘custom-made device’ means any device specifically made in
accordance with a duly qualified medical practitioner's written
prescription which gives, under his responsibility, specific design
characteristics and is intended for the sole use of a particular patient.

The abovementioned prescription may also be made out by any
other person authorized by virtue of his professional qualifications
to do so.

Mass-produced devices which need to be adapted to meet the
specific requirements of the medical practitioner or any other
professional user »MS5 shall not be < considered to be custom-
made devices;

(e) ‘device intended for clinical investigation’ means any device
intended for use by a duly qualified medical practitioner when
conducting investigations as referred to in Section 2.1 of Annex
X in an adequate human clinical environment.

For the purpose of conducting clinical investigation, any other
person who, by virtue of his professional qualifications, is
authorized to carry out such investigation shall be accepted as
equivalent to a duly qualified medical practitioner;
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6. Where a device is intended by the manufacturer to be used in
accordance with both the provisions on personal protective equipment
in Council Directive 89/686/EEC (') and this Directive, the relevant
basic health and safety requirements of Directive 89/686/EEC shall
also be fulfilled.

7. This Directive is a specific Directive within the meaning of
Article 1(4) of Directive 2004/108/EC of the European Parliament and
of the Council (3).

8.  This Directive shall not affect the application of Council Directive
96/29/Euratom of 13 May 1996 laying down basic safety standards for
the protection of the health of workers and the general public against the
dangers arising from ionising radiation (°), nor of Council Directive
97/43/Euratom of 30 June 1997 on health protection of individuals
against the dangers of ionising radiation in relation to medical
exposure (4).

Article 2

Placing on the market and putting into service

Member States shall take all necessary steps to ensure that devices may
be placed on the market and/or put into service only if they comply with
the requirements laid down in this Directive when duly supplied and
properly installed, maintained and used in accordance with their
intended purpose.

Article 3

Essential requirements

The devices must meet the essential requirements set out in Annex [
which apply to them, taking account of the intended purpose of the
devices concerned.

VM5

" Where a relevant hazard exists, devices which are also machinery within
the meaning of Article 2(a) of Directive 2006/42/EC of the European
Parliament and of the Council of 17 May 2006 on machinery (°) shall
also meet the essential health and safety requirements set out in Annex [
to that Directive to the extent to which those essential health and safety
requirements are more specific than the essential requirements set out in
Annex I to this Directive.

drticle 4
F levices led. f ial

1.  Member States shall not create any obstacle to the placing on the
market or the putting into service within their territory of devices
bearing the CE marking provided for in Article 17 which indicate

(1) Council Directive 89/686/EEC of 21 December 1989 on the approximation of
the laws of the Member States relating to personal protective equipment (OJ
L 399, 30.12.1989, p. 18). Directive as last amended by Regulation (EC)
No 1882/2003 of the European Parliament and of the Council (OJ L 284,
31.10.2003, p. 1).

(») Directive 2004/108/EC of the European Parliament and of the Council of
15 December 2004 on the approximation of the laws of the Member States
relating to electromagnetic compatibility (OJ L 390, 31.12.2004, p. 24).

() OJ L 159, 29.6.1996, p. 1.

(*) OJ L 180, 9.7.1997, p. 22.

(®) OJ L 157, 9.6.2006, p. 24.
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that they have been the subject of an assessment of their conformity in
accordance with the provisions of Article 11.

2. Member States shall not create any obstacle to:

— devices intended for clinical investigation being made available to
medical practitioners or authorized persons for that purpose if they
meet the conditions laid down in Article 15 and in Annex VIII,

— custom-made devices being placed on the market and put into
service if they meet the conditions laid down in Article 11 in
combination with Annex VIII; Class Ila, IIb and III devices shall
be accompanied by the statement referred to in Annex VIII, which
shall be available to the particular patient identified by name, an
acronym or a numerical code.

These devices shall not bear the CE marking.

3. At trade fairs, exhibitions, demonstrations, etc. Member States
shall not create any obstacle to the showing of devices which do not
conform to this Directive, provided that a visible sign clearly indicates
that such devices cannot be marketed or put into service until they have
been made to comply.

4.  Member States may require the information, which must be made
available to the user and the patient in accordance with Annex I, point
13, to be in their national language(s) or in another Community
language, when a device reaches the final user, regardless of whether
it is for professional or other use.

5. Where the devices are subject to other Directives concerning other
aspects and which also provide for the affixing of the CE marking, the
latter shall indicate that the devices also fulfil the provisions of the other
Directives.

However, should one or more of these directives allow the manu-
facturer, during a transitional period, to choose which arrangements to
apply, the CE marking shall indicate that the devices fulfil the
provisions only of those directives applied by the manufacturer. In
this case, the particulars of these directives, as published in the
Official Journal of the European Communities, must be given in the
documents, notices or instructions required by the directives and accom-
panying such devices.

Article 5

Reference to standards

1.  Member States shall presume compliance with the essential
requirements referred to in Article 3 in respect of devices which are
in conformity with the relevant national standards adopted pursuant to
the harmonized standards the references of which have been publishes
in the Official Journal of the European Communities; Member States
shall publish the references of such national standards.

2. For the purposes of this Directive, reference to harmonized
standards also includes the monographs of the European Pharma-
copoeia mnotably on surgical sutures and on interaction between
medicinal products and materials used in devices containing such
medicinal products, the references of which have been published in
the Official Journal of the European Communities.

3. If a Member State or the Commission considers that the
harmonized standards do not entirely meet the essential requirements
referred to in Article 3, the measures to be taken by the Member States
with regard to these standards and the publication referred to in
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(a) the procedure relating to the EC verification set out in Annex IV;
or

(b) the procedure relating to the EC declaration of conformity set out in
Annex V (production quality assurance);

or

(c) the procedure relating to the EC declaration of conformity set out in
Annex VI (product quality assurance).

Instead of applying these procedures, the manufacturer may also follow
the procedure referred to in paragraph 3 (a).

3. In the case of devices falling within Class IIb, other than devices
which are custom-made or intended for clinical investigations, the
manufacturer shall, in order to affix the CE marking, either:

(a) follow the procedure relating to the EC declaration of conformity
set out in Annex II (full quality assurance); in this case, point 4 of
Annex II is not applicable; or

(b) follow the procedure relating to the EC type-examination set out in
Annex III, coupled with:

(1) the procedure relating to the EC verification set out in Annex
1v;

or

(i1) the procedure relating to the EC declaration of conformity set
out in Annex V (production quality assurance);

or

(iii) the procedure relating to the EC declaration of conformity set
out in Annex VI (product quality assurance).

4.  The Commission shall, no later than five years from the date of
implementation of this Directive, submit a report to the Council on the
operation of the provisions referred to in Article 10 (1), Article 15 (1),
in particular in respect of Class I and Class Ila devices, and on the
operation of the provisions referred to in Annex II, Section 4.3 second
and third subparagraphs and in Annex III, Section 5 second and third
subparagraphs to this Directive, accompanied, if necessary, by appro-
priate proposals.

5. In the case of devices falling within Class I, other than devices
which are custom-made or intended for clinical investigations, the
manufacturer shall, in order to affix the CE marking, follow the
procedure referred to in Annex VII and draw up the EC declaration
of conformity required before placing the device on the market.

6. In the case of custom-made devices, the manufacturer shall follow
the procedure referred to in Annex VIII and draw up the statement set
out in that Annex before placing each device on the market.

Member States may require that the manufacturer shall submit to the
competent authority a list of such devices which have been put into
service in their territory.

7.  During the conformity assessment procedure for a device, the
manufacturer and/or the notified body shall take account of the results
of any assessment and verification operations which, where appropriate,
have been carried out in accordance with this Directive at an inter-
mediate stage of manufacture.

8. The manufacturer may instruct his authorized representative
»M5 ——— <« to initiate the procedures provided for in
Annexes III, TV, VII and VIIIL.

9.  Where the conformity assessment procedure involves the inter-
vention of a notified body, the manufacturer, or his authorized repre-
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ANNEX VIIT

STATEMENT CONCERNING DEVICES FOR SPECIAL PURPOSES

1

2.2.

For custom-made devices or for devices intended for clinical investigations the
manufacturer or his authorized representative » M5 ———  — <« must
draw up the statement containing the information stipulated in Section 2.

The statement must contain the following information:

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;

fo

=

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.

The manufacturer must also undertake to keep available for the competent
national authorities:

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

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 above-
mentioned 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 deri-
vative, 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.

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.

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 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 manu-
facturer.
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(1)

(12)

(14)

instructions for use. Moreover, the Commission should
engage in further analysis in order to see if additional
measures are appropriate to ensure a high level of
protection for patients.

In the light of technical innovation and the development of
initiatives at the international level it is necessary to
enhance the provisions on clinical evaluation, including
clarification that clinical data is generally required for all
devices regardless of classification and the possibility to

centralise data on clinical investigations in the European
databank.

In order to provide clearer evidence of the compliance of
custom-made device manufacturers, an explicit requirement
for a post market production review system involving
incident reporting to authorities should be introduced, as is
already in place for other devices, and to enhance patient
information, a requirement should be introduced that the
‘Statement’ under Annex VIII to Directive 93/42/EEC
should be available to the patient and that it should
contain the name of the manufacturer.

In the light of technical progress in information technology
and medical devices, a process should be provided to allow
information supplied by the manufacturer to be available
by other means.

Manufacturers of Class I sterile and/or measuring medical
devices should be given the option of using the full quality
assurance conformity assessment module in order to
provide them with more flexibility in the choice of
compliance modules.

In order to support market surveillance activities by
Member States it is necessary and appropriate, in the case
of implantable devices, to increase the time period for the
retention of documents for administrative purposes to at
least 15 years.

For the appropriate and efficient functioning of Directive
93/42[EEC as regards regulatory advice on classification
issues arising at national level, in particular on whether or
not a product falls under the definition of a medical device,
it is in the interest of national market surveillance and the
health and safety of humans to establish a procedure for
decisions on whether or not a product falls under the
medical device definition.

To ensure that, where a manufacturer does not have a
registered place of business in the Community, authorities
have a single individual person authorised by the
manufacturer whom they can address in matters relating
to the compliance of the devices with the Directives it is
necessary to introduce an obligation for such manufacturers
to designate an authorised representative for a device. This
designation should be effective at least for all devices of the
same model.

(15)

(16)

17)

(19)

(20)

(1)

(22)

To further ensure public health and safety it is necessary to
provide for a more consistent application of the provisions
on health protection measures. Particular care should be
taken to ensure that, when in use, the products do not
endanger patients” health or safety.

In support of transparency in Community legislation,
certain information related to medical devices and their
conformity with Directive 93/42/EEC, in particular infor-
mation on registration, on vigilance reports and on
certificates, should be available to any interested party
and the general public.

To better coordinate the application and efficiency of
national resources when applied to issues related to
Directive 93/42[EEC, the Member States should cooperate
with each other and at international level.

As design for patient safety initiatives play an increasing
role in public health policy, it is necessary to expressly set
out the need to consider ergonomic design in the essential
requirements. In addition the level of training and knowl-
edge of the user, such as in the case of a lay user, should be
further emphasised within the essential requirements. The
manufacturer should place particular emphasis on the
consequences of misuse of the product and its adverse
effects on the human body.

In the light of experience gained regarding activities of both
the notified bodies and the authorities in the assessment of
devices which require intervention of the appropriate
authorities for medicines and human blood derivatives
their duties and tasks should be clarified.

Taking account of the growing importance of software in
the field of medical devices, be it as stand alone or as
software incorporated in a device, validation of software in
accordance with the state of the art should be an essential
requirement.

In the light of the increased use of third Parties to carry out
the design and manufacture of devices on behalf of the
manufacturer, it is important that the manufacturer
demonstrates that he applies adequate controls to the third
party to continue to ensure the efficient operating of the
quality system.

The classification rules are based on the vulnerability of the
human body taking account of the potential risks
associated with the technical design and manufacture of
the devices. Explicit prior authorisation with regard to
conformity, including an assessment of the design
documentation, is required for Class Il devices to be
placed on the market. In performing its duties under the
quality assurance and verification conformity assessment
modules for all other classes of devices, it is essential and
necessary for a notified body, in order to be assured of the
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manufacturer to be used specifically for
diagnostic and/or therapeutic purposes and
necessary for its proper application,
intended by the manufacturer to be used
for human beings for the purpose of:

— diagnosis, prevention, monitoring,
treatment or alleviation of disease,

— diagnosis, monitoring, treatment, alle-
viation of or compensation for an
injury or handicap,

— investigation, replacement or modifi-
cation of the anatomy or of a
physiological process,

— control of conception,

and which does not achieve its principal
intended action in or on the human body
by pharmacological, immunological or
metabolic means, but which may be
assisted in its function by such means;

(i) points (d), (¢) and (f) shall be replaced by the
following:

{d) “custom-made device” means any device

specifically made in accordance with a duly
qualified medical practitioner’s written pre-
scription which gives, under his responsi-
bility, specific design characteristics and is
intended for the sole use of a particular
patient. Mass-produced devices which need
to be adapted to meet the specific require-
ments of the medical practitioner or any
other professional user shall not be con-
sidered to be custom-made devices;

“device intended for clinical investigation”
means any device intended for use by a
duly qualified medical practitioner when
conducting clinical  investigations  as
referred to in Section 2.1 of Annex 7 in
an adequate human clinical environment.

For the purpose of conducting clinical
investigation, any other person who, by
virtue of his professional qualifications, is
authorised to carry out such investigation
shall be accepted as equivalent to a duly
qualified medical practitioner;

“intended purpose” means the use for
which the device is intended according to
the data supplied by the manufacturer on

the labelling, in the instructions and/or in
promotional material;

(i) the following points shall be added:

‘) “authorised representative” means any nat-
ural or legal person established in the
Community who, explicitly designated by
the manufacturer, acts and may be
addressed by authorities and bodies in the
Community instead of the manufacturer
with regard to the latter’s obligations under
this Directive;

(k) “clinical data” means the safety andfor
performance information that is generated
from the use of a device. Clinical data are
sourced from:

— clinical investigation(s) of the device
concerned, or

— clinical investigation(s) or other stu-
dies reported in the scientific litera-
ture, of a similar device for which
equivalence to the device in question
can be demonstrated, or

— published and/or unpublished reports
on other clinical experience of either
the device in question or a similar
device for which equivalence to the
device in question can be demon-
strated.’;

paragraph 3 shall be replaced by the following:

‘3. Where an active implantable medical device is
intended to administer a substance defined as a
medicinal product within the meaning of Article 1 of
Directive 2001/83/EC (¥), that device shall be gov-
erned by this Directive, without prejudice to the
provisions of Directive 2001/83/EC with regard to the
medicinal product.

() OJ L 311, 28.11.2001, p. 67. Directive as last
amended by Regulation (EC) No 1901/2006 (O]
L 378, 27.12.2006, p. 1)

paragraph 4 shall be replaced by the following:

‘4. Where an active implantable medical device
incorporates, as an integral part, a substance which,
if used separately, may be considered to be a medicinal
product within the meaning of Article 1 of Directive
2001/83/EC and which is liable to act upon the
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human body with action that is ancillary to that of the
device, that device shall be evaluated and authorised in
accordance with this Directive.’;

the following paragraph shall be inserted:

‘“4a.  Where a device incorporates, as an integral part,
a substance which, if used separately, may be
considered to be a medicinal product constituent or
a medicinal product derived from human blood or
human plasma within the meaning of Article 1 of
Directive 2001/83/EC and which is liable to act upon
the human body with action that is ancillary to that of
the device, hereinafter referred to as a “human blood
derivative”, that device shall be assessed and
authorised in accordance with this Directive.’;

paragraph 5 shall be replaced by the following:

‘5. This Directive constitutes a specific Directive
within the meaning of Article 1(4) of Directive 2004/
108/EC (¥).

(*)  Directive 2004/108/EC of the European Parlia-
ment and of the Council of 15 December 2004
on the approximation of the laws of the Member
States relating to electromagnetic compatibility
(O] L 390, 31.12.2004, p. 24).;

the following paragraph shall be added:

‘6. This Directive shall not apply to:

(@) medicinal products covered by Directive 2001/
83/EC. In deciding whether a product falls under
that Directive or this Directive, particular
account shall be taken of the principal mode
of action of the product;

(b) human blood, blood products, plasma or blood
cells of human origin or to devices which
incorporate at the time of placing on the market
such blood products, plasma or cells with the
exception of devices referred to in paragraph 4a;

(c) transplants or tissues or cells of human origin or
to products incorporating or derived from
tissues or cells of human origin, with the
exception of devices referred to in paragraph 4a;

(d) transplants or tissues or cells of animal origin,
unless a device is manufactured utilising animal
tissue which is rendered non-viable or non-
viable products derived from animal tissue.;

2.

Article 2 shall be replaced by the following:

‘Article 2

Member States shall take all necessary steps to ensure that
the devices may be placed on the market and/or put into
service only if they comply with the requirements laid
down in this Directive when duly supplied, properly
implanted and/or properly installed, maintained and used
in accordance with their intended purposes.’;

Article 3 shall be replaced by the following:

‘Article 3

The active implantable medical devices referred to in
Article 1(2)(c), (d) and (e), hereinafter referred to as
“devices”, shall satisfy the essential requirements set out in
Annex 1 which apply to them, account being taken of the
intended purpose of the devices concerned.

Where a relevant hazard exists, devices which are also
machinery within the meaning of Article 2(a) of Directive
2006/42/EC of the European Parliament and of the Council
of 17 May 2006 on machinery (*) shall also meet the
essential health and safety requirements set out in Annex I
to that Directive to the extent to which those essential
health and safety requirements are more specific than the
essential requirements set out in Annex 1 to this Directive.

() OJL157,9.6.2006, p. 24.;

in Article 4, paragraphs 1, 2 and 3 shall be replaced by the
following:

‘1. Member States shall not create any obstacle to the
placing on the market or the putting into service within
their territory of devices complying with the provisions of
this Directive and bearing the CE marking provided for in
Article 12, which indicates that they have been the subject
of an assessment of their conformity in accordance with
Article 9.

2. Member States shall not create any obstacles to:

— devices intended for clinical investigations being made
available to duly qualified medical practitioners or
authorised persons for that purpose if they satisfy the
conditions laid down in Article 10 and in Annex 6,

— custom-made devices being placed on the market and
put into service if they satisfy the conditions laid
down in Annex 6 and are accompanied by the
statement, which shall be available to the particular
identified patient, referred to in that Annex.

These devices shall not bear the CE marking.
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89/686/EEC (*) and this Directive, the relevant basic
health and safety requirements of Directive 89/686/
EEC shall also be fulfilled.

(*)  Council Directive 89/686/EEC of 21 December
1989 on the approximation of the laws of the
Member States relating to personal protective
equipment (O] L 399, 30.12.1989, p. 18).
Directive as last amended by Regulation (EC)
No 1882/2003 of the European Parliament and
of the Council (O] L 284, 31.10.2003, p. 1).

(@) paragraphs 7 and 8 shall be replaced by the following:

‘7. This Directive is a specific Directive within the
meaning of Article 1(4) of Directive 2004/108/EC of
the European Parliament and of the Council (*).

8. This Directive shall not affect the application of
Council Directive 96/29/Euratom of 13 May 1996
laying down basic safety standards for the protection
of the health of workers and the general public against
the dangers arising from ionising radiation (**), nor of
Council Directive 97/43Euratom of 30 June 1997 on
health protection of individuals against the dangers of
ionising radiation in relation to medical expo-
sure (***).

(*)  Directive 2004/108/EC of the European Parlia-
ment and of the Council of 15 December 2004
on the approximation of the laws of the Member
States relating to electromagnetic compatibility
(OJ L 390, 31.12.2004, p. 24).

(*) OJ L 159, 29.6.1996, p. 1.

(%% OJ L 180, 9.7.1997, p. 22.

in Article 3 the following paragraph shall be added:

‘Where a relevant hazard exists, devices which are also
machinery within the meaning of Article 2(a) of Directive
2006/42[EC of the European Parliament and of the Council
of 17 May 2006 on machinery (*) shall also meet the
essential health and safety requirements set out in Annex I
to that Directive to the extent to which those essential
health and safety requirements are more specific than the
essential requirements set out in Annex I to this Directive.

(*) OJL157,9.6.2006, p. 24.

the second indent of Article 4(2) shall be replaced by the
following:

‘

— custom-made devices being placed on the market and
put into service if they meet the conditions laid down
in Article 11 in combination with Annex VIII; Class
Ila, IIb and II devices shall be accompanied by the
statement referred to in Annex VIII, which shall be
available to the particular patient identified by name,
an acronym or a numerical code.’;

4.

in Article 6(1) the reference ‘83/189/EEC’ shall be replaced
by the reference ‘98/34/EC (¥)

(*)  Directive 98/34/EC of the European Parliament and of
the Council of 22 June 1998 laying down a procedure
for the provision of information in the field of
technical standards and regulations and of rules on
Information Society services (O] L 204, 21.7.1998,
p. 37). Directive as last amended by the 2003 Act of
Accession.

Article 7 shall be replaced by the following:

‘Article 7

1. The Commission shall be assisted by the Committee set
up by Article 6(2) of Directive 90/385/EEC, hereinafter
referred to as “the Committee”.

2. Where reference is made to this paragraph, Articles 5
and 7 of Decision 1999/468/EC shall apply, having regard
to the provisions of Article 8 thereof.

The period laid down in Article 5(6) of Decision 1999468/
EC shall be set at three months.

3. Where reference is made to this paragraph, Article 5a
(1) to (4) and Article 7 of Decision 1999/468/EC shall
apply, having regard to the provisions of Article 8 thereof.

4. Where reference is made to this paragraph, Article 5a
(1), (2), (4) and (6) and Article 7 of Decision 1999/468/EC
shall apply, having regard to the provisions of Article 8
thereof.;

In Article 8 paragraph 2 shall be replaced by the following:

‘2. The Commission shall enter into consultation with the
Parties concerned as soon as possible. Where, after such
consultation, the Commission finds that:

(@) the measures are justified:

(i) it shall immediately so inform the Member State
which took the measures and the other Member
States. Where the decision referred to in
paragraph 1 is attributed to shortcomings in
the standards, the Commission shall, after
consulting the Parties concerned, bring the
matter before the Committee referred to in
Article 6(1) within two months if the Member
State which has taken the decision intends to
maintain it and shall initiate the advisory
procedure referred to in Article 6(2);

(i) when necessary in the interests of public health,
appropriate measures designed to amend non-
essential elements of this Directive relating to
withdrawal from the market of devices referred
to in paragraph 1 or to prohibition or restriction
of their placement on the market or being put
into service or to introduction of particular
requirements in order for such products to be
put on the market, shall be adopted in
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12. Article 13 shall be replaced by the following: 14. Article 14a shall be amended as follows:

13.

‘Article 13

Decisions with regard to classification and derogation
clause

1. A Member State shall submit a duly substantiated
request to the Commission and ask it to take the necessary
measures in the following situations:

(@) that Member State considers that the application of
the classification rules set out in Annex IX requires a
decision with regard to the classification of a given
device or category of devices;

(b) that Member State considers that a given device or
family of devices should, by way of derogation from
the provisions of Annex IX, be classified in another
class;

(c) that Member State considers that the conformity of a
device or family of devices should, by way of
derogation from Article 11, be established by
applying solely one of the given procedures chosen
from among those referred to in Article 11;

(d) that Member State considers that a decision is required
as to whether a particular product or product group
falls within one of the definitions in Article 1(2)(a) to

(e).

The measures referred to in the first subparagraph of this
paragraph shall, as appropriate, be adopted in accordance
with the procedure referred to in Article 7(2).

2. The Commission shall inform the Member States of the
measures taken.’;

Article 14 shall be amended as follows:

(@ in the second subparagraph of paragraph 1, the words
‘Classes IIb and III' shall be replaced by the words
‘Classes Ila, IIb and III;

(b) paragraph 2 shall be replaced by the following:

2. Where a manufacturer who places a device on
the market under his own name does not have a
registered place of business in a Member State, he shall
designate a single authorised representative in the
European Union. For devices referred to in the first
subparagraph of paragraph 1, the authorised repre-
sentative shall inform the competent authority of the
Member State in which he has his registered place of
business of the details referred to in paragraph 1.;

(c) paragraph 3 shall be replaced by the following:

‘3. The Member States shall on request inform the
other Member States and the Commission of the
details referred to in the first subparagraph of
paragraph 1 given by the manufacturer or authorised
representative.’;

(@) the second subparagraph of paragraph 1 shall be
amended as follows:

(i) point (a) shall be replaced by the following:

{a) data relating to registration of manufac-
turers and authorised representatives and
devices in accordance with Article 14
excluding data related to custom-made
devices;

(ii) the following point shall be added:

‘(d) data relating to clinical investigations
referred to in Article 15;;

(b) paragraph 3 shall be replaced by the following:

‘3. The measures necessary for the implementation
of paragraphs 1 and 2 of this Article, in particular
paragraph 1(d), shall be adopted in accordance with
the regulatory procedure referred to in Article 7(2).

(c) the following paragraph shall be added:

‘4. The provisions of this Article shall be imple-
mented no later than 5 September 2012. The
Commission shall, no later than 11 October 2012,
evaluate the operational functioning and the added
value of the databank. On the basis of this evaluation,
the Commission shall, if appropriate, present propo-
sals to the European Parliament and the Council or
present draft measures in accordance with para-

graph 3.;

15. Article 14b shall be replaced by the following:

‘Article 14b
Particular health monitoring measures

Where a Member State considers, in relation to a given
product or group of products, that, in order to ensure
protection of health and safety and/or to ensure that public
health requirements are observed, such products should be
withdrawn from the market, or their placing on the market
and putting into service should be prohibited, restricted or
subjected to particular requirements, it may take any
necessary and justified transitional measures.

The Member State shall then inform the Commission and
all other Member States, giving the reasons for its decision.

The Commission shall, whenever possible, consult the
interested Parties and the Member States.

The Commission shall adopt its opinion, indicating
whether the national measures are justified or not. The
Commission shall inform all the Member States and the
consulted interested Parties thereof.
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—  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 10 of Annex 1,

—  the opinion of the ethics committee concerned and details of the aspects covered by its opinion,

—  the name of the duly qualified medical practitioner or other authorised person and of the institution
responsible for the investigations,

— the place, date of commencement and duration scheduled for the investigations,

—  a statement affirming that the device in question complies with the essential requirements apart
from the aspects constituting the object of the investigations and that, with regard to these aspects,
every precaution has been taken to protect the health and safety of the patient.;

(9  in Section 3.1, the first paragraph shall be replaced by the following:

‘For custom-made devices, documentation, indicating manufacturing site(s) and enabling the design,
manufacture and performances of the product, including the expected performances, to be understood, so as
to allow conformity with the requirements of this Directive to be assessed.’;

(d) in Section 3.2, the first paragraph shall be amended as follows:
(i)  the first indent shall be replaced by the following:

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

(ii)  in the fourth indent, the words ‘a list of the standards’ shall be replaced by the words ‘the results of the risk
analysis and a list of the standards’;

(i) the following indent shall be inserted after the fourth indent:

—  if the device incorporates, as an integral part, a substance or human blood derivative referred to in
Section 10 of Annex 1, 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,;

() the following two sections shall be added:

‘4. The information included in the declarations covered by this Annex shall be kept for a period of at least
15 years from the date of manufacture of the last product.

[V

For custom-made devices, the manufacturer must undertake to review and to document experience gained
in the post-production phase, including the provisions referred to in Annex 7, 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 and the relevant corrective actions:

(i)  any malfunction or deterioration in the characteristics andfor 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;

(i) any technical or medical reason connected with the characteristics or performance of a device for
the reasons referred to in point (i) leading to systematic recall of devices of the same type by the
manufacturer.’;
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in Section 4, the introductory part shall be replaced by the following:

‘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:’;

in Section 5, the words ‘Annex IV, V or VI' shall be replaced by the words ‘Annex II, IV, V or VI;

Annex VIII shall be amended as follows:

()

(b)

in Section 1, the words ‘established in the Community’ shall be deleted;

Section 2.1 shall be amended as follows:

(i) the following indent shall be inserted after the introductory phrase:
‘— the name and address of the manufacturer,’;

(i) the fourth indent shall be replaced by the following:
‘— the specific characteristics of the product as indicated by the prescription,’;

Section 2.2 shall be amended as follows:

(i)  the second indent shall be replaced by the following:
‘— the clinical investigation plan,’;

(ii) the following indents shall be inserted after the second indent:
‘— 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,

—  astatement indicating whether or not the device is manufactured utilising tissues of animal origin as
referred to in Directive 2003/32/EC,;

in Section 3.1, the first paragraph shall be replaced by the following:

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.;

Section 3.2 shall be replaced by the following:
‘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,
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9.

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 200332/
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.’;

Section 4 shall be replaced by the following:

‘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.’;

the following section shall be added:

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 authorities of the following incidents immediately on learning of
them and the relevant corrective actions:

U]

(ii)

any malfunction or deterioration in the characteristics andfor 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;

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 shall be amended as follows:

@

Chapter I shall be amended as follows:

(i)

(i)

in Section 1.4, the following sentence shall be added:

‘Stand alone software is considered to be an active medical device.;

Section 1.7 shall be replaced by the following:

‘1.7. Central circulatory system

For the purposes of this Directive, “central circulatory system” means the following vessels:

arteriae pulmonales, aorta ascendens, arcus aorta, aorta descendens to the bifurcatio aortae, arteriae
coronariae, arteria carotis communis, arteria carotis externa, arteria carotis interna, arteriae
cerebrales, truncus brachiocephalicus, venae cordis, venae pulmonales, vena cava superior, vena
cava inferior.;
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