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1. Goh EL, Chidambaram S, Ma D. Complex regional pain syndrome: a recent update. Burns & Trauma.

2017;5(2):1-11.

A&, 2012.
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3. Field J. Complex Regional Pain Syndrome: a review. Journal of Hand Surgery. 2013;38(6):616-26.

4. Bae H-M. Study of legal issues on complex regional pain syndrome(CRPS) -Focusing on issues in

damage compensation lawsuit-. The korean society of law and medicine. 2010;11(1):91-116.

5. Kim C. Complex regional pain syndrome: Mechanism, diagnosis and treatment. Journal of the Kore-
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L O = | -1 a M-
Afgde] iy Tzl

3D Y 742 1980t AAIES WHE7] $I3t =& AR &2  (rapid prototyping) oAl
A2 It A3 (binding material)E YA ZHE S|ER k9T Afjo] EASH] 23 5h= 7149
o] 50| d 3D YL YA 5] YHE A ATt 2Fdh= HA7HS(subtractive manufacturing) ¥t
2] 245 AAo] Zot S WE= AF7HHadditive manufacturing) ] F-0] ]2 ARE-E L )T},
3D =Y &2 gy, A5, AsA), AR, AR, et fokoll 28511 9lth(Ryan & Hubbard,
2016), L 3D &g AJAo] FARS CAD/CAM AZEYo]o] Wik} 29 E3]o] IR I3t
AzQe] A2 - AAA AH(reshoring) D AH]|e} A2 A 2] Ak (consufacturing)ol] gt 2448
&= QITHHEA, 2014), §H, 3D Y 7]&o] A HHA] 3D ZE O] w2 1] 9

3D ZHg T A JAEo] old Aoz AYE I 9tl Wohlers Report(Hammond D,

o

Engineering controls for additive manufacturing/three—dimensional (3D) printing, 2016)°]
w2 20119 47kdjofl & u]x | Fofjgko] 2015 oF 28Ut E Tufjsh 7uf o]AF G 3 A o=
Uerget,

Source: Wohlers Report 2016
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OSH QHMEA O|FE|ZE

AR 7okl A 8D 2RI O] {8l - EA ek AR I f713kek=(volatile organic
compound), YAV =4 (particulate matter), 25 2 T2 2] T4l AREE= sFehEdo] tigt A7}
ASiTh AY A5 FHER ¥ UAFAE ol AAo| Aol 2Pk FEAT2Y (fused
deposition modeling, FDM)7]<0] -85 3D YT} ARR &= 472l ABS(acrylonitrile butadiene
styrene)?} PLA(polylactic acid)2] Bj&E2 o] 3+ Atgict, 1 9] HAre] 7] A7 (photopolymer)

£ AAEAY A BARsto] Aoz HBRAR] F A EH S AlA Sk W (material jetting)©l

[t

oﬂ_‘

W5t A= (Hammond D, Engineering controls for additive manufacturing/three—dimensional
(3D) printing, 2016) AU}, 3D Y 7] ko]l that 8 - AFAE w=ot7100 ob) A=t S24
A, 3D ZRE S ARsPHA 7] SO W Ee 20 YAHUltrafine Particles, UFP)9] fa/d2
3 AAEo] Atet vt e, s A AHEo] mhEw 3D Z-E AN A, AN F AR S i
oA 1002=018 oske] RS0l S U WEEe WA TFe ARSshe Aol wheh st
A Ame] B Z2haE ARE AT tlio o njAR YRS WS, ol YAl #UE fdol
o g2 Aol #dE dAES AT, 7 R AGHACN S FaL TE7100 F2HE o el AF
AL 7ol &= dE

14 3D ZH Qo] Rt 3D ZAEVE Hg A 3D ZRE 7| o, =, AR 3
7P oM AR-E|AL Qlom, ofof| uhE 3D ZE oA WEE = nA AL 52 wE7E Bagh Aol
a5y AP H A A A (NIOSH) ol A<= QFAEE 3D R E AR 18l SFp21S 7ldsto] Hgshal
AT}, et A TRt fofoll A 3D LY 7|&e| 8Tt Hobd Ao A uet W=
S 20AIUAE Sl gt A+ B PR ARG S Aotske] Rad Havt qloh

b B |

D SR 714 & AAIES] W2 Akt w8l IR O, A AR B fEY AR
Aurg] 31

XE

w

D ZHE 7|zl Azl 7H4E st 5 A= 2810 B 3-8 Al S2telA Y

& AHEshs AYAIAY A, AAEHe R saAoA A Ailete A4 daaE

& AH|R7) 2 AAkste] Anaket Az AgE A4 A Y (consufacturer) ] 28 S

‘3}( A4, 2014). =28 YA 2:H] 9] Zjto] AFAQl ALEIAE As] AT Aoz HAgdt
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3D ZHE 7|42 [#F1]7} 2ol 2oFd 4= Qlth(Afshar—Mohajer, 2015), 3D Z&gof #3t -3
Qole 3uky §7)3}5HE(volatile organic compound), E%(particulate mater), A, HhokA

= =
B4, A FHANA AHEEE et 5ol ¥HA ¢thRyan & Hubard, 2016). 3D Z¥g
Aato] HAS A o= EYHES IS 2ot AAN(YD)Y B4 ARt R A
Hot YA ZHEH YRS SAS A9 A 77131HE2 aceton, n—butane, 2—butanone,

1,4—dioxane, ethanol, isopropyl alcohol(2—propanol), toluene ©|$1o.H, oj=k AFQJobA B A A1

tlo

(National Institute of Occupational Safety & Health)2] 17| (recommended exposure limit,
REL)Et} W2 =50]9]1, Hit42-2 78dBA AtHRyan & Hubbard, 2016), ¢4&24%23(FDM)
ZHEE o2 g AtollA ABS®F PLA BEHHIEE 2uAHAS sj=stlaL, BetdES] A v}
Aol 2uAHA] vijZol FFe Ttk ZRE Y YIS Qi ST A3t A 229 wiE

o] okorS wjE ok 2uf 71 A UTH(Yi et al., 2016).
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#1130 =8 71899

EEIIETT ci2el 718
ot 2 Zlo] EZl E70f XtelME A
1O o
1 photopolymerlzatlon stereolithography(SLA} St0{ ZetAA 2et
2 | material extrusion | fused deposition modeling(FDM) | 1IX|X|E S0 A0t Z&st

3 | powder bed fusion

selective laser sintering(SLS)

directed energy
deposition

laser metal deposition(LMD)
laser engineered net shaping(LEN

U= Zojd Yoz o= EE0
S| 24 IRHE FY 5P01 BN

5 sheet lamination

laminated object
manufacturing(LOM)

6 material jetting

multi-jet modeling(MJM)

dEseRt A x=S XXGl=2EE

polyjet printing S0l 2A5H & XMoo Z Zstst
. . . . . oAt Z45HH|(liquid binding materialS
7 binder jetting Three-Dimensional printing(3DP) IO AXo| ZE5H04 X545t

23DEI%Eﬁ

7h ARRERE

o
3D ZHE | ARSTHAE

i )
ol

x

- (Finnish Institute of Occupa—

o ARg S SRS SRR ALS % HelS Sisto
Aol that Aok el A

= XI5 M T (Pre-processing)

3D ZY O AR H = e 97, o 9 2570 45 72 o . olE S0 YA (nick-
el A B4, W, S I 4 Jon, 204 520 o R 7HE TH
T U=
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= AFEEHA|(Printing)
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o SUE LUK =E5H| ZHBAIZt 7|F)
- 20,000 2XHom (L= 6,000 kg/m), 40,000 LUXHom(Z =< 6,000 kg/m?)
o FIOHO|A] Xt ZAEF 2 X1 (Dust concentration)

- 0.1mg/m*(Z2tAE! Ol012ZF), 0.5mg/m’ (YHHEE, SEH

N
S

2)

/ol
AT

SHFIo!

Polyjet¥} FDM §419] 3D 88 7]&of thet A-tollA 1A f71sketaEat 2ol A] & Hi&ol

gholEjglny, W2 We SwolA|ul 3D wele o] FAku AL EE Aol e} S} Wale, 3D
melg 74 % Qo] e Apgone @EalA Al e 3D ZUg 7|4 axje] AR
W g7lo et X440l A7l Wast Aow WwohET, Ee tido] Al AdH drgens

2eiAat g BN ATE AW Bat et
13 AN AN vhef o] W 3D ZedEe] A WEFEL S B v
‘1

714, B8, 871 SN AHgSHE 8D eAE = Al ge) Wzt o] T

AL LT, ARRAE BEHET 5 2G5 9] i) Agshel eivk ek et A1,
TN o184, W87V W wEAL DRI)EY B 22A} ohlold AR HES WA
55

31 9] 128 7Hs Aol Slek, 3k 3D TaY 7]4o] ol A|zg) Hoke] Blat F Aulel Alato]
ATE Aol AL A5 AEAA T4 AdolA] Holh R o] 5] bt BA1S A%
% Sl Alwe] B AT BAG Ao BEHE,
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#3, 3D ZzIgMAt 7|¥o| theT™2E, Deloitte Anjin Review, 2014, Available from:URL:https://
www?2.deloitte.com/content/dam/Deloitte/kr/Documents/insights/deloitte-anjin-review/02/kr_in-
sights_deloitte-anjin-review-02_03.pdf

HIS4

(HIS2 3D Printing 7|4 88 2 28 1Q, W57 |7&8| XD, 2014;54(4):32-40
(MRS, @92, 3D Printing 7|£2| HIO|Q20F 28, 57 |4|8H5| X', 2014;54(4):52-56

. Afshar-Mohajer N, Wu CY, Ladun T, et al., Characterization of particulate matters and total VOC

emissions from a binder jetting 3D printer, Build. Environ., 2015;93:293-301

. Hammond D, Engineering controls for additive manufacturing/three-dimensional (3D) printing, 2016,
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S skal AL A9 = 713 S skl A A A (International Agency for Research on
Cancer; IARC)o|A] ¥etA E2(Group 1, 24, 2B)E ARE AlFst= E2o| 4 5002Y
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7t NIOSHe| Hot=E! HEHo| A

NIOSHO| WerEd ) e 197540l AlFt=|gleh, 183 19769 #438t&U(New York
Academy of Sciences)?] A/ dHeteta]oA 2z WoFE4d ERE SReIGCHE], ol thiAl=
ot dieh HT k7SS Bt o R o 5357]= o Pk ZloI3iH. o2t WS T4
u]=+ AFAQPA ® AA (Occupational Safety and Health Administration; OSHA)o Y thE <A 7] +E9]
7122} GARSEATE, E3] GA| ul=t A3 9]oFZ oA | (Food and Drug Administration; FDA)=

hER A BANIE AHL AR, RS olefd
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E]N

Any substance which is shown conclusively to cause tumors in animals should be
considered carcinogenic and therefore a potential cancer hazard to man.

All tumorigens must be regarded as potential carcinogens, i.e., agents which produce
benign tumors should be considered to be capable of producing malignant tumors.

o]% 19784| o) AAA A A U= ‘(potentlal occupational carcinogen) th&-2] A BHA =
Hoke] arstith(E?), 1e]ar o2t A HorEde tigte] A s sEolA HileE
7] (recommended exposure limit; REL)% AT 19954 o] To|l = HiolE 28 x5ks) B)st

Aol isto] Xt AF=FA ] A (A7l e W A - werke A B7hE ol8sto] HieETE S
Aletstaict.

2| 1978 NIOSH Cancer Policy

7= 7IE
Category | Probable (or Confirmed) Occupational Carcinogen
Category Il Suspect Occupational Carcinogen
Category Il Carcinogenic Evidence Inconclusive

Lt NIOSHe| M(zRet=d &
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oulsl= HFotEA Q8] 7|5 (Risk Management Limit for Carcinogens; RML—CA)’¢]2}=

23 EolE B, IRl A& F3tef ol 2H T dlAolt.
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Toxicology Program; NTP), u|=+ 27434 (U.S. Environmental Protection Agency; EPA), <A
ot L4 (International Agency for Research on Cancer; IARC)Q] HHotE2 HE = odX JLH
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72 WA ERTE
NTP “Known to be human carcinogen” or

“reasonably anticipated to be human carcinogen”

“Carcinogenic to humans, likely to be carcinogenic to humans” or
“suggestive evidence of carcinogenic potential”

EPA(1986) Group A, Group B1, Group B2, or Group C
IARC “Group 1,” “Group 2A,” or “Group 2B”

EPA(2005)

Hkef 27k HES Wao] ook F WA, NTPo| o3 HEdAC R 2| gsl7L, upxlgoz
NIOSHel| 2J3t 24| 7ol Z&stc}, NIOSHE NTPS] Aol NTP Fa s tixo]w,
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monized System for Classification and Labelling of Chemicals)2] &4 L& 7|50 |th(34).
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Known to have carcinogenic potential for humans; the placing of a substance is

Category 1A largely based on human evidence

Presumed to have carcinogenic potential for humans; the placing of a substance is

t 1B ; i
Category largely based on animal evidence

Category 2 Suspected human carcinogens
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. NIOSH Chemical Carcinogen Policy, Current Intelligence Bulletin 68, DHHS (NIOSH) Publication No. 2017-100
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