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Pelvis

Polyethylene cup
Ceramic head

Metallic femoral stem

Femur

PMMA bone cement

PMMA <+ Poly methyl methacrylate®] ¢Fo]= 1960 t] John Charnley©l
ofaf wje} JZETHE Alolo] HAARAM A5 AAE oldl= AAA THE
de] AbgE o X e AA AFEL. 7] HeE o] PMMA ZA 4
E= Aol et el QJETE Alolo] ThsAl= Y e EdHeR
wufete] gxe] FSdaet wE I&HES FEIUL

T3, PMMA+ #WE=ZE4E WE (CH,=C(CH3)COOCH3) = T 3ske] ol
© Aol A wWE2d Fxolth. PMMA =AIRES] 722l
ol A} A F-9]1 Methyl methacylate(MMA) ©@&FAl= 7] fEYH22HR A o]

srob zafo] folstu TAWE W Fe Ewe] 49 AE sy

o

A A 7T JHAIADL flo] UV Eell ofsfir vt MAs] Sato] 213

¢ 30
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(1) AEIFEADA 1A AN14-1155 (87179 AEA

(2) ISO 10993-series. Biological evaluation of medical devices

(3) WER T A

U 4% H7t

(1) &4 3

7h AsFeekEtd A xl TeRYY] VEard, 30 SAME

1) ISO5833:2002 Implants for Surgery - Acrylic Resin Cements

t}H KS ISO 5833:2012 Implants for Surgery — o}=2¥ #HZ A|HE

2}) ASTM F 451-99 Standard Specifications for Acrylic Bone Cement
mh) oiEhelareRd o Alekx] mA] TeojokEe] EEE - I-AAL 1A

[E3x 19 2] sfFst= &8 A

¢ 50



3. 2 -9 B 37

(2) &€ 7tol=2<l

7}) FDA Guidance Documents (Medical Devices and Radiation-Emitting
Products) _ Class II Special Controls Guidance Document_
Polymethylmethacrylate (PMMA) Bone

1}) FDA Guidance Documents (Medical Devices and Radiation-Emitting
Products) _ Guidance Document for esting rthopedic Implants with

Modified Metallic Surfaces Apposing Bone Or Bone Cement
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5. Y

N

A v 7]EE o] &ete] o577 H UAA e olEY &&Eo st
Mz gal(Alxel AHE), MEAAEY] A8, +{FA 28 71E Al
et dds A= Aol
2) FHIA H FF

oz 7171e] AETHA ot WI FHI|E1E, A F o FE ok A A

A12014-115%

- OBV VA, Ao kb A Al A12016-90%

- ISO 10993-5: 2009, Biological evaluation of medical devices — Part 5:
Tests for in vitro cytotoxicity

- ISO 10993-12: 2007, Biological evaluation of medical devices - Part 12:
Sample preparation and reference materials

- USP 33, <87> Biological reactivity tests, in vitro
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5. A8 did

3) AldH

O AFEHL] FH

ISO 10993-12¢ AAlE HA Az L &S st 10 % EH o]
A7rE MEMHi A& Fddom Y WA or Has AT Stz
(Blank)®] 4% Ald=4dS ALt MEMEIA & AdEDY sd3 &3
o7 E£=3t. SAAYET (Negative control) 2 AW ET  (Positive
control)= A ZAFS] Al J 1x MEMEBE] |
10 mLe] ®Hl&= (37 £ 1) ColA 2443 &2t 6 £ 1) % COx815FH| o] H
o Al &&3te] ARESIT AP EA L Al & 24A13F Yol Al g ARE-sir)
CTC Clone 929 (L-929) &

H:l
»
>,
oo
ol
oL
=2,
rd
Y
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ol
2
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>
ot
N 2
>
ofo
ol
rlr
=
Rl
N
Z,

- wgd 10 % Horse serum™¥ 1X 3AAl  (penicillin/streptomycin,
Gibco)E 3E3}Fsl+= Minimum Essential Medium (pH 7.4)

- % 415 % COy 37 CTollA vi%ste] 37 4wt} AE

@ MEMHW&gAo=z w3 wdd AXE EHA AFsty MAEsE7}
1 mLg 10°707F I9%=2 zA43sta 96-well plate o 100 pL¥ (1.0 x 10

247 3bE ot wjFeto] @S widkel H well=

Zy7rel w2 A" AdS 671e AEE welle]l 100 ulL® A g skl
5 £ 1) % CO, MYFAE MM (37 £ 1) TollA 24A st v Fsto)
SAWET  (Negative contro)<S €= 99 (100 %)=, FAAHEL

(Positive control)< YA ZEZ &% 44 (100 %)= X33 355 A

® wj ¥ & wiAE AASL MTT 1 mg/mLe] E3H svjdd 50 pl/well®

bo & A 2A17F FoF mjektt) o] & mjkl S A A3 isopropanol S
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5. Y

Zrzrol wellell 100 ulL® Y o] formazane £33k & microplate reader=

o]-&3ste] 570 nmollX FF=E S5t v xa (Blank)¥ B gho),
4) N4

MTT cytotoxicity Z5F-H L& AFdEAS A sk 2 Optical Density
(OD570) # ¥ &vithz=w" (Blank)®] OD#k= Blusto] Al AE&(Cell
viability) & T38lal 30 % o449 ME AEEY AV AS A9 Axm
ol Adrtar dAddin AlxEEAAARY] AE BEE(%) 2= otdle ISO
10993-5, 85 Determination of cytotoxicity®] 2ol whz} Axksic A& 9]
24 des 8, EuidiEa (Blank)®] OD#E2 4 02 o]dolofof &b,
=7 (Negative control)> &% ¥ (100 %)= AHZ3A= 7
A EZ5E YERR A olof gttt A dlZ&a (Positive control)< Al
A EEo] GuftZ(Blank)®] 70 % o]sto]ojof stal F3b o] AE=AE
Uetolop gt B tixoo] oY A3E yUeWA FAY &
dxEde &5 99 (100 %)= A2d ODgtel 50 % &=ds A

OD#kat 274y ¢ Sofotain T84 &< 45 AAd= A%,

o do
oX,
B Ho

H
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100 x ODs70e

Viability (%) =
ODs701

*0OD570e : M E=2d& A7
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%4 E=5E AExsdY AZA FHSH 55
53 g = v A £ o] Ae)
e AEZAW FH(intracytoplasmic granule)® £, AE &3 ¢l
(None) S, AIEAAAe A& e
A Eo] mko] A Ha, =LA FREo glon, Aﬂﬁé‘
obFrm el | W o] AAEHJAAY, HElo WIE KB AET}F 20 %5
(Slight) | A &5 w2 &9 Ax7F A6 a; oFke A% ;qsﬂﬂ ol
Z.
] o MEo] meko] TEA Ha, AXEF ] Fgo] AAHA AHEV 50
B %E 9A &1, BEYT AE L= RHolA & AE] AF
MD | ot 50 02 A 2o
e Az Bofo] TEA HAAY EE AES 70 %5 EA &S
ST Iz zol gAe HHHAE ko) 50 % oo A AN
(Moderate)
1
A st
AEZFo] Ao Ti= 3] vy ¥
(Severe)

2 Ay gt Ad, AFH HASAd R vk T
% g E 98 %9l (zone)d] et A
e [AA9 @ Twelt ruel AES oF X aAc] Fane v

(None) |(zone)7} §1&
o} v of
AA Lo ofzte]l M EH ALY H sk A X7F S
(Slight)
e R F A e el e
AL o]4 = Al BO(z0ne)7} AAQ vlE ol 3§13
(Mild) 22l el ¥l (zone ]
oo Mol o] @ el e (zone)7t AA L] FW 1.0 cm7tA B4
(Moderate)
Al sk MEL] o] & BA B(zone)’} HAL] FH 1.0 cm ©|7HA

(Severe) |87

Ao 7] Ee ok @,
=
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ve)o] H], AYA| QA A

=T d =
(vital dye)e] 4 H= UE 574 7hsd HeE Addos Ay A4

A AAEE0] 30% o A HAEgAde] e oz gt
AL (cut-off points) 2 Aldw o] tixTe] 3& HE&E L8l
VNes AT A4S, wAd MEFY ouE 224 A Al (multi-layered
tissue constructs)ell gk AGst AE AAEoF o} o] V|ES A

CAE AN EABE ook Fhul

(2) F2AE

o
=
ik
>
=
[
1o
oX.
M
2
fu)
ol
o,
2
to
o2
i,
=
o
e
o
o,
i
Al
XN
&2
mlo
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_1 |
ro,
ot
A

AE el rEAAA LA
2014-115=
ISO 10993-1: Biological evaluation of medical devices — Part 1:
Evaluation and testing within a risk management process

- ISO 10993-17:2002, Biological evaluation of medical devices — Part 17:

Establishment of allowable limits for leachable substances
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5. Y

(3) EO 7} FHF=HF Ay

71l AgekA] gl

2) ¥4 %+
o)z 71719 AEsHH Qe #|3t FFI|EE, AFoeFE b A A
A12014-115%.
ISO 10993-1: Biological evaluation of medical devices — Part 1:

Evaluation and testing within a risk management process

- ISO 10993-7:2008, Biological evaluation of medical devices — Part 7:
Ethylene oxide sterilization residuals

v}

3) A 9 A 24

jaki)

-
[l =] ~
D 29 A4 &= (simulated-use extraction)
o] 49 87& MEE EEHE gRV|VE dAHoR A& w9

A4 L ASANA AGHE ARF FEL B HeR BE §F

ato] Aol AA AF&olA o =S Ryt

@ 7185 (exhaustive extraction)

d#o SEHAANA A =(EO) v YA E =3 =H(ECH)
o] go] A HEH 49 10% vvrd wi7tx] == HEd 74 ARl
HA S718k#] %S wW7hA &=3%hdt

F) XFEo| 2t F(the exhaustive nature of residual recovery)S S Y35l

M
1
X
o
fr
Jo
1o
ol

A2 =27tss7| 2o “HEEHS flt Zo| Heletot
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AHIE
- ISO 5833:2002 Implants for Surgery - Acrylic Resin Cements
- KS P ISO 5833:2012 o}=2¥ # % ZFAIWE
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CAFEFEAAN WA TR E TE, 3 BAWME
- ISO 5833:2002 Implants for Surgery - Acrylic Resin Cements
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A7F FAIA O] 5% o]ule]o]of gt

G FAMES] AR T TFEo] E3H JAEA oAFRE Fldit
2) ¥4 14
- A FYeRECHA A TA] TRV Ve A, 3 FAFE

- ISO 5833:2002 Implants for Surgery - Acrylic Resin Cements
- KS P ISO 5833:2012 o}=¥ #HZ FAHE

3) A9
O SAHME F£H 3o,
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i

- A FOFEJMIAA A TRTIV] TIE FE, 3 FAHE
- ISO 5833:2002 Implants for Surgery - Acrylic Resin Cements

- KS P ISO 5833:2012 o}z #x HAHWE

O FH=AHE F£H T
@ FaAES] 2% g Ao A Ao ds) AF 2 A A=
A A gk

g

% 24 "W GC(Gas Chromatography), FTIR(Fourier transform Infra-Red),
HPLC  (High-performance liquid chromatography), MS(Mass

Spectroscopy), X-ray, 2] 4 (Titration) % ©]¢} 5 o] Aol Al g HMY

%6 TAAEY o

T& TARZEY 4

. PMMA (Poly Methyl Methacrylate), Barium Sulphate(BaS04), DiBenzoyl
e Peroxide(BPO), A A %

. MMA (Methyl Methacrylate)) DMPT(N, N-Dimethyl Para Toluidine),
e Hydroquinone %

AZE Aol AZATF AN R FAGA AR D Gy B
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(5) AAEES A

=

- A FEERIAA Al TETIV] VI 4, 3 EAWE
- ISO 5833:2002 Implants for Surgery - Acrylic Resin Cements
- KS P ISO 5833:2012 ¢}=2¥ #HZ SAHE

D FHZAWMES AA AR 2719 A XA (viscometer) S 1] 3},
@ A XA (viscometer) 9} FA|HE ] MBAAHEL A FAZ 2 H A 1A =t

(23:1)C7h FAHES AT AP 2L LnoA QAT

@ A HA AANAHAES A=A A2
@ WA Ee] AH(meniscus)o] HF L FFo] @ w79 AlZEE Ao

® (23+t1)C7F F =2 A3 & i 254 HAx AT Bt f-% 3k}
@ F WA A B2 QoA ®@F7HAL] Al HbEsle] 3 EAI (=2
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