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°1E}(Geb1er et al, 2014). ~}x]u 3D
A7k ARES Lol 8 £
el 7kasl Aol WEEo
A Fallst YIS mHTHE HollX(Azimi et
al,, 2016) °| & 7H*d‘aL T ‘2}% 31514 A5

3D E%l*% ﬁH’ﬂ% 20100]] ofelgf A Wb &=
H(Iris Van Herpen)©] 3D &g oz Azkd oA4¢
= AR siide] =qi=7] AFRgint s
—EOMH 3D Y et ] AATEE

D g A tjx}Ql AT(Kim, 2016; Lee et al,
2015; Lee & Jin, 2017; Lee & Lee, 2016), 3D 2
224 A-(Lee & Huh, 2017; Kim & Kim, 2018a;
Kim & Kim, 2018b), 3D Z#H s =3 54 <
T-(Choi, 2017; Kim et al, 2015; Kim & Na 2016;
Lee et al., 2016; Song & Kum 2016), 3434k ol
] 3D /Y 7| o] &8 Akl A (Kim, 2015;
Kim & Choi, 2016; Park & Yoo, 2016) & 317
o] FolA| L AL B} 2FQ] ofel] H|Eke] =€)
A AtgellA 3D g e] &8 wulgt Aol
THlLee & Huh, 2017). 3D LRH ] A|27Fg/de]
et A== 3D LY AEThedE Bk
1 7-(Gebler et al.,, 2014), A|%7}s 3D ZHAE 2] u}
ol A A(Kim, 2017) 5] QARE H5H 0
% 3D ZHRe A&TFed FHs ndshal o
A AFe AEA7 A7t F et

o] ¥ AT B 3p TAYS L5
% &A1 BTk ol§dte] A%7ksE 3D
A S AES sk Askeks el ok
w AT g7 e B AT, Al 9, A
2 AT, AEPUR olFolgeh WA, A&7k
& TR, A7l e 3D 2elE )] ojae]
oled 1Ae AWk AL7FsE iAol

oA At Aol TE watel wato] 4w

A&7 s TRRRIoIR A& 7bsAdel A8t
doful= ARl YAl SFot) A57A
19873 AlAl 24 i 9]38](World Commission
on Environment and Development [WCED])¢ll #|&
H 929 3% vlZ(Our Common Future)®] XL
AollM A&7 Fss WS “rle A7t 152] 2
SAZ s AsskA] ko] dA
o Ao E FHAIE Aroleta HoFo M o]
AH oz g thLee et al, 2013). |
S TR AF Cﬁ o] & o] 4H]
9, A shof wE
S A1) Q129 1 ] FH AL Aol whet v
BE 7P A oA A B

LR
-
He o] 7k gtk
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A&7 s TR Alth2] wste] whe} 79
T A}Q1(Green Design), 2745 213t T} (Design
for Environment [DFE]), ©l| 7t A1 (Eco Design) &
o =E|al vk IRHARIS o araiqlelet

T olE AR Hell 1980 $HE-EelA
HIEE AR sHA HARle ofn|ahs dol2A
AREEIQITE TRITARIS] FA2 AAgA o ¢
Fe A FaL A =8 A s HARle] 4
gato] AztelAl AT & Alwahs el 3
o} ol FoiARle 1992 BEpd 2lg-Ejrh|o]
(Rio de Janeiro)ollA] 711&E 218747143 ¢ (UN
Conference on Environment and Development [UNCED])

o BAHeR AE ARHYH, dariAele
AE] eol AolZ kel AH BAH T
FaskebdA 7edt Fdol oMl AAHEE
ol Zlo] 5otk AujA] W Hollx] 1 A
o] =eld @Al aiduto] ohd, Qike
HIESE Ao B2 ke 7Fs Al dhe H
2Rl ¥l 2Hs-& OJv]Fth(Kim, 2002).
A&7Fs e HARIZ oAl ARelAde
o] 18 & ZoR AAE wEow vHgE o5
ato] QITML A9 ¥EE F8h= tiAIolH:
Sherin(2008/2009)-> 17, F18H34] T]AIR1(Eco-friendly
design) ¥} 2> ©olo] F2 8-S aedhs vt
A A&7 g HARIS 28 TR, AL =

2dhAd
(1980 o)

LB TEE
o

Az A3, Az,

ZA|20] ARE|A, A Gl thaiM e e gt
thz A< olslishz 2] Tasittal skttt

A &7Fs e yAdlolst w27t il Q= |
Aol 3E FAe vy Av7E 7 IR
T ES BESL =HE 5 el digt @l
AAS AAshs HARIolY A&7k et YAl
o) Alh s 549& AefeiRd <Figure 1>

2. 3D Z=ZIElo| X|&THsN

National IT Industry Promotion Agency(2018)1| tk
21, 3D ZRIY 7|=o] YA Al B} 4
Hzp 7R AAke] gl A gk
=2 BAA, AkelA] oozt Qlvkar sieitk. 3D
d" 712 A7 3D tAd 713 3D Eﬂﬂ
7l el & olok 3D UAE s
d 2 o] 49 sEY Aol Thsakal ‘:H‘j’k
A SAeINE AT ERE vEE
Aoz AEE = qlrk 3D HAE dlo]El7} A}

£ U= 7 e AP Hol H
ZRRlel| thgh I FoJE Folal Ee] ¥
7HA8] S8 Az oM YRRl &
9 AElE s TRl A

o]
o2 4% 1 9JtKKim & Hwang, 2014). 3D =

Ea A

CERER A&7 5d Dl
(19903 dl)

(20003t ©] %)

AAE niEe

tjz}lol| A&, 1zl A g ), H7)9) s e
A4 e R4S AT AAEE bl E o
4 27; 12 A Ao A A 017k} zjdo] FES

e Has)

734 FAR+AAR

2733+ A3 +ATE A

Figure 1. X[£7158h ClAtelel Al Lda S4.
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AE] 7]E9) A% Ax7ES Az 34 FYolA
H7)E0] A BAHA ot 874 HE FI}
N, AE 4AQEE AT T FBQdto
2 Apglo] Hopdnt &gk FEE e S8l Al
S5 BE=moldyt BeakA kol 34 3pgol
Zagoz Ak ulg Agte) shsdich

o]9} 7o) 3D T 7]<42] WHEko] A&7} set
ubgre) wheksh 1 wig §) Sk QA

3
o Algs Bepag] o oEstn g ol
3]

Aell thgh A ol T shvk= AA7F BAskar 9l
= Aol B2 A% 8312 5 94 go)
A A2 (Selective Laser Sintering [SLS])2] 3D >~
B 5 2A1Q1 EEE 7 (photopolymen) 2] 53
wiitel] AA St W 7Pgelr] A L8k dk=th
(National IT Industry Promotion Agency, 2018). A 5%+
= A T deHE S 3122 (Fused Filament
Fabrication [FFF))°] 7 ®3-E°] #26 FFFE 3D
T AMSER= Y AR F HAA 0 R o] AL
fu= F 7K ZEER ABS(Acrylonitrile Butadiene
Styrene) 2} PLA(Poly Lactic Acid)©]™] & tf &ef ¢
3 g7 o] P 5 Stk ABS ot H 2 o]
EL(A), FEFAB), 2Elo]A(S) 5 Al 7HA]
o] AgE nEA £AE 2o FaEd nEA}
o] fejwo] W 7 Qe olw) Heid
Ap w4 74752 Aol sl TthWoo, 2016). HEo] 2
Ao ER Uil PLA bl E= 3] 27l
A= ABSET} #34do] o) dofl &3t Als =
ol M= PLA B3 55 slekEAle] Wlo] SlF
2 THAzimi et al., 2016). W2} 3D ZAE ] 2)&
7Fsg tAl A 918l 3D THE E2 29
A&7V BeAor aEEolof gtk

3. X|&7kstt 3D Z2IE Ay

Ag7Fsst tales e 7V Fe9 &

2 T pelth 2 A, AAA, AL A
e B Aol A&7k A2 g

!
2 otk 2 Al @A BEEol 7HE =
o

o] diste] & = Sl ARIES 27 sfolre=
(hybrid) ZetAES} A2hg FebdER vt 8t
o= AeHEE MAMEY ¥4 3 F9
ks ZRRAE 4o 29 A fraf sheted
o] HiE¥=

o o)
HAAAm EstEe] depER = lxF 2

m

2 T E
(algae filament), A& AH7|E o]&3st JHE
(paua shell filament)7} At} 3|25 HeplES= og

A28 (Eric Klarenbeek)?} VAl ==~ (Maartje
Dros)7} 7I8ke] 2017 2 H| = H(Rotterdam) 1| 4]
gzl Al ¥3KChange the System); A3l
A ARG sl F e g4 24
slxrel 74 3k 54e o] gshiA A4
VELZE 753t FA A 7Fss ek
Zlo|th(Morris, 2017). AHAU7E o]g35 Fepql
EE Al 38kt vigld 2= (Marion Sanglard)
o} vijg] 5= 2 ZN(Marie Joo Le Guen)©] ¥ 5%
3} @M= B-F(0OceaNZ Blue)2t F& 3o 7iatal
Ak WA AEFU7 9 H7ES E8star
Ao ZA &gdstel 7]ofstaiat &kl th(Sanglard,
nd). 374 g T FAHES o] 3t depER
v HEEE ol 8% JeHiE, A¥ HA7|, W3
A7A7] B e} Q) HEE-S 083k Hajl
E i ohekst stellA o] FolA|al QlEd 1
olfrE A ¥4 WA wiEEE HES o]
A= 3p ZE deplER s fld ¥
g 7ol Zol=7] wielth. 1 9] AT KA,
W AA7] S5 FeRAE Y Alo] v e E
7b ok AgE ZEWE: 4% ZekaE 97
59 AFES o83 o7 ARRE AEA
U A =(dashboard), HEHW, 72 Fo] o]4%



A7rs3t Al o184t 3D Zale] A AE AT

ok o]gh @o] AvksF 3D TAYe] 2= B BE A 59 AEH 291 Tgsy gk
AR 9]l flee AL, HAVES &8 A 47158k 3D ZAUE 4241 9] U2 <Table 1>°]
AAR 29l A ST F Q= 22 T Felsick
Table 1. X|&7lsst 3D =Z&IE Axj
TE AL 8-
258} SlEFIF A4 aaAke] @3X8E giA] EUE 2
2 ! 4 s WY AA
- x50 549 Ao olkERAT Foelel 94 )
g & ¢ = *g*ﬁ% s
) . - AN ArEE ARE ol%
Figure 2. H=F FaUES EHE. | o 0e0 arro geso] gu OF3} =l Alodo
. Edited by author from Morris, (2017). | oot el VA SRl Aol ek vk s A
- https://www.dezeen.com =
ANE
=34E
AW, 9 9 = 5] Auz|e] AR 2R dgE ek
% ZY|°|E(Calcium Carbonate Plate)ol] 23] &&&0] %%?}
HEFo] 2035 2y} gkl gupr) 9lo] Aujijo] &=
Figure 3. & E'.- Zol7] BaluiEet &g, |- A9 HAVIES o&
Captured by author from Scion Reasearch.
(2016). https://www.youtube.com
j - Aol Fot WAE Aol EA) ApHER <l BE
" AFE EH] mE viga] a2 28 7Fs(Flynt, 2018)
’;] - FYES FEFEC] Yot o] A
) _ . - A FelA AT L gl
= Figure 4. =& ZalHlEe} £HE. . =8 mo] wro)x =] 17Vo] LA =R
2 Edited by author from Holzbauaustria (2014). |~ = ' o] SR vhE Aol A%
https://www.holzbauaustria.at
4 ANE FEsha G FAEY PLA FEHIE A
<] - 3D =AY ¥ Al Ay ?%*Ol o
A : A&7t e Holn EU frall B4 11AI(RoHS2)?1%E 253D
o4 |Figure 5. #T M7| HalHlESl £, | printer filament, n.d.)
Edited by author from 3D-Fuel. (n.d.b).
https: //www.3dfuel.com
WS FESM B FAMEY PLA ZEHIE A
- Aol =
_ - W Ao 2} &85 do] A7)
Flowe 6. 4% mi7i| Hajuest goyg,| © 0 o) T SRR A
Edited by author from 3D-Fuel. (n.d.a).
https://www.3dfuel.com
- EEAEO AZEES Fo] £ ZoE U
Aere - AFEAk] EH/‘] EAS o 0}‘4\1} AAAE &9 7215 Eekrd
° F.’ 7 Salael wm cows A1, AER, $F 5 4R FHo] Lol
qure . SIS S TTSE 1L ajakg Qe ZekaEle) Aelel] wel telt Al AL Abs

23 LetHE,

g
Edited by author from Refil. (n.d.).
https://www.re-filament.com
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3 79 T e
8] FAIA Sl B e

AZe] AHEHES B
AXEE, F44 v
kit <Figure
Aol A 2 7}

S 484 BHow AZE: D Ay
Nelg Ae. el H2o), wA, 717
ol, M, AN, b, AR g Fo| £

13 GBS S AR BAAE FAH )

= el s AHele] ol ST <Figme 9>t FA
A% 2o Mo A TAle] gle] tixjoliel el

e Htdste] o Ve

ol A= FEv]

T
21%
Figure 8. TH|= HM[MZ|E. Figure 9. &= H[HE. Figure 10. TAI1H E§ o[5¥.
From Jones. (2016). From Sher. (2014). From Morby. (2016).
https://nypost.com https://3dprintingindustry.com https://www.dezeen.com
<t
&
2ATE
[ 4
Figure 11, =¥, Figure 12. &M ¥, Figure 13. X HAZAE. |Figure 14. £ 25 22
From Flora cuff. (n.d.). From Graves. (2014). From Tetra kinematics E5t EMN S|,
https://n-e-r-v-0-u-s.com | http://portfolios.scad.edu 120n. (n.d.). From Elisabeth. (2015).
https://n-e-r-v-0-u-s.com | https://i.materialise.com
2 Eav
Figure 15. &, Figure 16. E+3. Figure 17. &2} Figure 18. X &.
From Alec.(2014). From Ahuja. (2018). From Noe. (2018). From Pop. (2013).
https://www.3ders.org | http://www.edutechpost.com | https://www.core77.com | https://news.softpedia.com
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of tieh AlEE vehh= A AlES etk ¥
B2l vk, H] A5, vIth, el=rd s oR
b Axd gEe] SHoE AFEAd ¥
Q2 AEH(Mobius strip) FH, £714 FHS
3 954 Jy Fo] BF ngHo| £ 5= 3l
THCho & Park, 2016). <Figure 10>2] 412 Z&
HHLE o] g5 FHE UEhll= s
A 2] Fefell =& Fejolrt.

3D ZHE A AlEe] A5 3D ZHEY
Ao Azl tiEh A8 AH(Choi 2015; Kang,
2015; Kim et al 2016)¢} AFellE Eoiz ©d3, &

=

l‘

AY, Flni) AEE, 24 S T =4
Rl PE|E EFETh <Figure 11> o] @l ¥
< ojujgt Felo txilE tIXE dlolElgiA
o RIS AAA kol BAZE iRl A
Uolt} <Figure 12>+ €Y% 3D 2w wjA
AFeA Holu eHde f1F 7152 FEs

O
-

3D ZRFe] Fejo] ofd ke AR Al
1=

Ae e AAle) Fx2 GYsks f3olt 3D
wRlE £9e @ w298 AR Ego) 7}
el7] wlie] el 2%s4o] QIT). <Figwe
e E T LECERE ELEE:
Ugow Aae AFE AS 2olv] Slaf o
2 Ang olgd Frolth ol FaUsky A

SRR

=
>
pd
2
T
o)
53
<
oo
N1
P
= mlo
offt

oA 2ol el Ao BEAY wddnh

2AE, 28 WS ot e g
T3t <Figure 16>°] ERg-S 3EHol 77

s etk Avd o ofSHAl EAsY

3 Tt A or HARIs | shA|RE
=859 EZZA(topology) HA3E o7 9
& OAY 2 Eg o] =z o] Agd o A5
o7 APETE Ik <Figure 17>3} o] 5742
Z27g 8 A e 2E = AdAtolt <Figure
18> 2507 oltel ¥ 35 X4 %1 3D
THEE FEAe W b 1R S 9y
s Z10® 3D ZHE F9 A 3 3H gols

Aug xuzks dekdoh 919 g2 e

1. 51 UH

D A g e ol A Ve 8
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A47Fs 3D 2" AFE LS S8 A A
w7kl A% WS AEseith WA, ol& AT
o} AHIES EUE &3 3D Z3E 94 AF
Z3 339 AswE wAsIch 12 dA
o ubi= 3D Y djA AsE PEe] Tl Bk
of thgt oz 3D ZAY | A|&7Fse A2
A3 s FHstaat sl

AE AERAE 717ES 2018 99 2597E 10
4 647H] ooty WS ddid A% WA
o7 A oste] asitt 191 A% WAl
29 AR 1AIREIA 1AIRE 3020l 0 A
SAR1 Ao wWE AT WA oidRte] el
tiste] & o FAHQ A4S fske] A" ol
off tisl] AT sl ditol digt olslE =
o]7] S8l AlZHA A=ES AFeelh A4S W
A Uge 3712 F3HeH, #4896

A2 st
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Table 3. ™% cHxt HE,

oA T | AR A AH 3t HAA
A o}zk30ty 15 St obxkef 94 715 MD
B 1 z}7400) 151 AAF o E vHE TRl
C o1 2l/30tH 121 AAF tiAtol] B o4l ol
D &3 z1/30t) 10 AL WAE HIE o5ty
E o3 2}/30t) 10 AAF txloly] Bil= W3 E Tixjolu
F IA}50th 274 AL 2R Aoy
G 1240t 1611 AAF tileld HIE oA tixjol
H o3240t 23 AAF SERIEAE
I oAy30t] 134 SAF 7hiE Ao
J o3 =}40t) 15 AAF U BRE o= trtoly
K o3 =}30tH 15 At U BRE o= trtoly
L 2401} 12d AL Cifold Bl o4 tixjolu]
M 1}y50] 25 AAF »¥= 34 713 MD
N 300 12 Bl tizlol BAE FFY tizto|H
0 oizlyso] 30 A} AR |2
A HA tdAE @A F A5 Eol 10 7ol wet 3D =Y I AlE 9%, 3D
ool He i derke F 157 o A o A&7Fs A9 FY= AR 7, F
o A didAtel tigh JR= <Table 3> 2t o AlZF A=zo] AREE ST Aol 50
T 3D Y il AE A== 3D 2™
2) By 2% Aol Sdst 201008 20181 AWE7EA] 4]
A% WA S A2E AA olde]  olECN FHE ARIE AR o ¥ Alo]
HolSo] Al Y= X &7l53 A #Zo| E F-Z(www.google.com)Z} H]o|H(www.naver.com),
gt Q1 Awe} Ass WA ARt A olu] x| 77|kl FE} @] E (www.pinterest.com)
2 AFUES <Table 4>9} o] WA tiidAle] T2al 3D TR AR Al]ERD 4o]Zee]=
gt Ju, AL57bsg vkl 3D Y A Al (www.shapeways.com), U1 H 2 (http://n-e-1-v-0-u-s.com),
E3} N&7M5e a0 AEER PAEow 7371 2~ (www.thingiverse.com)| 4] 3D ZHE 9]
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D) @A A27ksd tixjele] s

A AETHES] A A%7Fs A AF TR
el g Bk FAAOA BYAW A7k
o] F2we] tatel 2 A4ek gie A
S7ksol v =R dete 2ol oje okl g

% A AETRsEE AFel gt sidol ofA
]

AN b
Az G B golehe SA Sl
9iek. WA AL G A%7Fs Qe 2
7 Jldoz vadE 2 o 5 U, Hg
Q9] AP FesAR vAle] YA e
FOAE QAska YTk e UAle] ERA,
9137 R opeh tlAle) A w44
7Fsdo] g xlofol e Hw A Hsksick

“X47pgo]el Elxjel Aulel GOk 2
o)At 8 HYFoF Fahir kit B
7] ejgigeh it GAE EE FAF
A4 oje]ge] ZjEalel 2w 7] £af &
YR G iAlE B Al
B3l GReloE Fi Ao] #A gorer (W
555 J)

“EA A2 RS ARG O F
BoAjuk o] 7ol Ylol8. HREY Y4
EYe OIS YFY, 15 o] PF
8. Zeu AP ofdl FaE] AHHT Sl

z

Yol (FF M)

& o

B
[O}]
S
I
[
u
)
o
N
o
a
_|>i
o
o
B

Q20 98, 24 Pz, gaxo] we} Eujato]

AR AAE Az AFE <Table 5>9F

HHAAE7ES] 3D ZHE A AlF vRRl W
3] MG 1= <Figure 19>9} <Figure 22>7} 8E.2
7V =8k3, 1 Y0 & <Figure 2557} 730190
t}. <Figure 19>, <Figure 22>, <Figure 25>2] £J3
& TAF Ao, AT 3= <Figure
1957} ¢4, <Figure 22>7F #4123, <Figure
2557} ©HdFo|r), BIAH 2 <Figure 19>, <Figure
22> Z]50]1l <Figure 25>+ ERgelth <Figure
21>, <Figure 24>, <Figure 27> 7-414 & &
o] <Figure 21>, <Figure 24>i= 33, <Figure
27> 285 A%tk F4A niAYer Rt
¥ <Figure 20> 135 9SO, <Figure 23>,
<Figure 26> Mgk #l4 AE7k= ¢ldch

“<Figure 19>7} 7}§F & 51 Zol2. U7 3D

2o g s Hepelal 4% gopof g

b ) Bl A SYES
Y 7 Yol (HE R A)

“<Figure 25> 53 o7 v} + Y& X &
OFQ. 7S+ <Figure 19> %], <Figure 22> '#Hi2
Z HEFo] 2 APFENA HEHoE o RE
Zlo] = Z gol.r (HF bj¥A B)

“HH G E AR Ao] YA g4 TF
&8 AFO LY Tf5Eo] Holyle. (WY Y

Yo
Ky

A v o AkE 3D ZHY AFRT} g
o et ol AlEe AdEFlon oFAlEET
© WA AlES AdEsklt olF FallA 3D
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“<Figure 19>, <Figure 22>, <Figure 25> %9/
th5° 3} 7F5g0] 71 spof Hele. 3D ZHF 7]
=9/ i ojo} Z]zo] BE = Sty Y7
a-//p 28 NS o] HopHol wo]

THEHEL(HE YA E)

13D =zig mfjM HE Azl

; »
- 3L ¥
.
Figure 19. Z|dlois £ HHE,
From Kinematic petals pendant.. (n.d.).
https: //n-e-r-v-o0-u-s.com

Figure 20. s=A2| 2|7 ¢l
From “3D printed wearable capillaries”
(2016). http://www.urukia.com

Figure 21. otolz|A gt 3|2l
2010 S/S Z=M,
From Lytra. (2016).
https://into-the-fashion.com

Figure 22. 7|dlolg] &<l Fla},
From Kinematic petals collar. (n.d.).
https: //n-e-r-v-o0-u-s.com

Figure 23. oto|={A gt 3| 2# 2017

e,

From Foiret. (2017).
https://trendiand.com

Figure 24. O}o|2 #D|E EaA,
From “10 Industries” (2018).
https://amfg.ai

Figure 25. 3D =Z=ZI& SZo|,
From OBERON-3d printed necklace. (n.d.).
https://xover0.com

Figure 26. WZICt Fo| M,
From Elisabeth. (2015).
https://i.materialise.com

Figure 27. ofo|2|A gt &= 2011
e,
From Joris. (2011).
https://i.materialise.com
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Abstract

3D printing technology is developing in a sustainable direction but the printing material used for 3D printing has
a limit in the context of sustainability. Therefore, this study explored sustainable materials of 3D printing to develop
sustainable 3D printing fashion products. Through the literature review, the sustainability of current 3D printing
technology is grasped and examples of sustainable printing materials are examined. In addition, the characteristics
of representation of 3D printing fashion products are divided into appearance, construction, and texture based on
previous research and case studies. Through in-depth interviews with fashion experts, this study sought to develop
a sustainable 3D printing fashion product. The results of the study are as follows. Sustainable materials for 3D
printing can be divided into hybrid type filament and recycled filament depending on the material composition. The
appearance characteristics of 3D printing fashion products are classified into a concrete accessory type, abstract
irregular type, and a concrete expression cloth type. Construction is classified into a single type, complete type, unit
connection type, and a hybrid type through partial borrowing. Also, the texture is divided into weaving, perforation,
engraving, and layer. The in-depth interviews with fashion professionals revealed the concrete accessory type of 3D
printing fashion products was favorable as a preference. Among the examples of 3D printing filaments presented,
the wood filaments showed the highest preference. Based on these theoretical studies and qualitative research, this
study developed 3D printing fashion products using sustainable materials. This study is meaningful in that it explored
sustainable 3D printing materials and applied it to the development of fashion products, This study would be
contribute to the developmental direction of sustainable 3D printing fashion products.

Key words : sustainability, 3D printing, fashion product, sustainable material



