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(57) Abstract: Provided are a production apparatus for
a skin-mimicking phantom, and a production method
using the same, the production apparatus being capable
of forming a multi-layer structure by laminating layers
in order to produce a skin-mimicking phantom showing
similar characteristics to real skin using a 3D printer,
and expressing roughness using a nozzle tip connected
to the 3D printer. The present invention as above can
mix solutions according to the composition of compon-
ents considering the optical characteristics of skin by
means of a program set according to skin type, control
output of the 3D printer by means of a program in
which a step for comparing measured values of degrees
of thickness and roughness with real skin and sending
feedback is set, and express roughness according to ver-
tical movements of the nozzle tip connected to the 3D
printer. In addition, the present invention enables pro-
duction of a multi-layer structure using a 3D printer,
thereby having an effect of outputting and materializing
lesions.
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[34]

[35]

AT}, el BEEE o] &3 Ay A2kl e v 2 (J%_»] 50 um ~ 0.02 mm, <133
1.0 ~ 4.0 mm, &AW 3.3 ~ 7.0 im) & o] FA A Q= ] FF& A A= vol =
SEER DS

3D ZAY 714¢ A atel Alxshz oA 3% BAF A ] 7hs )
30070 ol kol H, 713 Z4, T A2 A1 A7) e T, ) e o)
Wol A7) 2} HALF 548 7hA

BIE100)= ABEZA30)9 =% &= )
AR Z(130)00 = FAPSHALAL hiz v 5o SA ol whe} ZokEl A 8ol ol
ATL A A g
olel FFE AT+ ALk

AL A 8o 3] W F(730)S Al £dh= v ARG, A 9]t
B e A8 e AR 9914 4 422 B Sea e
91 E2}2] 3 = (Intralipid) 20 % 2 A3 Foll A A ElSte] ud golo) &3+35h=
Aol nhgrA s}, v £ o1& 257 40} 7144 4 (plastic fluid)7} & ¥ o]
TAE g vk A Al EEhd EEZE(PVA), A (Gelatin),
3l =] (Agar), Z 0}7]-(peaﬂ agar) S8 7vto g L AE 4= 9l

A2 A g 23] AR F(750)2 Az ehi= vl Abg . 914 3] -2)
BelA] 4 AAL FALS, A2 A Sl o w Ho] Bel R T4 AAS
BAYSEH7] f15fe] uj A g-olel Q1] 1 ¢l A (Indian ink), 3l ¥+ 2 Wl (Hemoglobin)
= # 3] (Coffee solution) £ o] Z3+= 4= g}

A3 A g el )8 AR A H 5 (710)2 Al } o] AbE3 1, FALS A}

st 9 EEe 98 % 4; d&7 A EF FetA b B e gt
T Edo] i g e £33 5 Q)

L5 24 RE(110)= AL 2, 3 44 & 9] 24 %5 A48 2(130)9]
LxE 24T 5 Ak £53= 9F 19~ 100°C 9 Srol A 2 -5 &= Ao
ulsh2 st

3D ZHE[(600)Y] =E-2 X, Y, Z Al B3] tiste] 534 0= o] 53 4 At
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=ZEE =% ¥(300)3 9142 4= ) 3D Z HE(600)= H ZHE(100)S A A
Ay A 8olS v E(300)2 53 hEShe] AH S (70002 269 4
A TH

=% §(300)9 H 24k, | Aol 2 ey Y 89 A5 s AT
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E}. 229 (@E FxsHd, =5 H(300)=

AHFE(710), X131 F(730), 3F.3]5(750) 9

2

[37] 52 THB0)S 2= =3 §(300)0] 7 o] F

= Eas e 228 (b)E FEsY, =5

H(300)2 $FE ¥ = A &S ARIT iz 4 ah 5 o - 3 FH R A S5t
FIF(T75009 AH7E £

[38] 29 (o) A A Bk g BODOJ”E Z ¥](300)°] =% o
bR W Feh s Ao H iz e vEbdth 29 (o) & F23
A B NS AT FE R A S ekl 239575009 ARVE 29

[39] 5229 (a), (b), E (0)9] Aol o} Zo] AL-gA}p= FEAFSEALA} 8F =
utet, ok 7H G0N S A EE = qdoh

[40] Ao 37-(200)3= A & & AFSEe] sl o] el WIH S(700)0] FA H ==
3D Z B (600)2F H Z (10002 Ao 5= vt Ao 20009 A4S
g o g AE o] Az gAgo] AlojE = Qlar, ¥l A Ihdkshal A e TS
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223)3 &8 24 TEQI0)E oS+ A
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T AR & gEFstE 7lEdl ek A o Aok B EZR(100)= Al
ﬂﬂ g@mﬂﬁﬂﬁﬂﬂhww4ﬂ222%%¢&l

[42] 2 Ao ¥ 5(223) 3D ZH-HE(600)E Ao & 7 At ;ﬂ o] B 5 (223)
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[43] %25@ Lo el =% §(300)9] A E&
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A(S100)l A Az = vl A &N 5 F7F577F AA 8h= vl &ol upe} 1
Y7 AAFHEC s AR ThE A SO 7EO oA G &
Z57] o5 ﬂil%%éi@Eﬂ@m}ﬂﬁﬂﬂoﬂmdwwﬂ
T e 8 &9 24 ZE10)°] A& 9F 1.00~2.16 mm Aol = FHE
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[47]
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[49]
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[51]
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SRR owo—ﬂlol el

ZHE 28 0] #](500)3= :=F §(300)ol A LA A &ofo] A3t of it
o)l WH 5 (700)0] B FE = AUt

3 el Aol uhe AE Al Al =E(1)e] 7S ek
B wolth &3S Fxatd, A Az A0S WY Az X (10)9
WAH 700y A28 53844 42, ALV J5, 57 5 o= shE
ZAsh= AA A 0E 23S F o

AA A 20)= 4 7](s p ctrophotometer)(810), 3 A 2 7]

1] E| (roughness meter)(830) 2 33 7F4] ©@5 29 7] 71(Optical Cohorence
Tomography, OCT)(850)& -8 %L T 3

HEA7](810)3= WEH (70002 *Wﬁ, AEAE AT I B4= &
g o] AAldof) ke %3] WE F(750)9] 38+
WA 71(810)E e & 48 F2shd, w3 A 7](810)= A -T-(815,

817), 4 A=71(819), =70 FU811), 2 A=813)5 1|3 5= 3
q3-7-(Integrating sphere)(815, 817)+= M Z(700)°l] =A% & ‘?%lﬁi
1 WHkALE =l ok F A& 71(819)5=, A w4815, 817001 A kAL

T A 570009 F3H4 AAE A4S 5 vk TR FL @11,
] AL =R ‘%}%35%%%)\ Aok, 2 F-2 360 WA
2400 nm 9 9] Fd = 9l Z@13)7, FEZ FAEGIN S 2 W
Fo] ZHu o] @%?(815,817)144Ti ZAE =8 A e

WFEA17](810)= AH F(700)0) AR S AL e F LA dHbALSH

O = =]
A2 e =45+

Ay
B 3]
AL

_1>~l

12 o ofg

i 10 l-ﬂ

w ﬂilo-l

g AE :rL(Integratmg sphere)(815, 817) & 2] #-7-(815, 817)°ll A HHEALH
o gHE Ay (700)/] el AAL =A 5= 3 AZE71(819)F 1-H| & =
AT ! = A o}ﬂlb, sta 7l FAB1Do] ANEEB13)E Fa = o

A& Z(700)°0] = } U= 0(700)0M WHEALE & HE ek Al
27815 2 & F(700)S Fsto] Abad F-& A&k A2
AET(817)E-E HolH E ﬁohﬂ wAsE A AHE71619E THlE ¢
ATk

_4

A0 3-(200)3= W34 71(810) 2 7B S E tlolH & Aol %]
S(750)9] F8tA o] fshiE AEIAE Aae = 9
P 718100 E ol -&3te] M T FotA AAS S4g3817] A= o4
360 ~ 2400 mm 2] 4 ¥--(815, 817)7} o] &%= A o] nfghZ] 5},

F9 AA7] uE(@30)= 3 WHF (75009 A7 A=E S48 9185t
3 5 A S (cristae cutis)®] Zlo] L Ao & ST 4= 9)\ C91A =
)3 25 (Cristae cutis)ol] whel 71 2 7] A7 A4 = 4= Qo). 332 7 &7
A= 3 H A5 2] Z1o](DSC; depth of cristae Cutls)-‘ﬂr 7] o](DCC; distance between
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cristae cutis)®l] & & Whi=t}.

[53] HF A el 13t o] 712 7] %= DSC 11.79 ~ 18.08 m, DCC 301.38 ~ 555.02
e #hs 7EAH o] = A F ol wpeh A & Wskkct 10t 9]+ DSC 10.66 ~
11.32 um, DCC 300.12 ~ 339 <] A2 7] 3k< 7-x1 60t ©]4F2] ]33 DSC
16.59 ~ 17.99 um, DCC 432.22 ~ 515 im&] A & 7] k& 7} o 24 el o)
TS AR R wolH S o 4 STt ool A ste], Ao 7(200)=
U AT M HE0)EFH S4H oy E Aol 3] WHF(750)9]
AH77F QatE A B A E st = 9loh

[54] OCT(850)3= ZALE 2] 4] A3 & o] g3sle] Xy MY F(750)9] T4 &
=43 4= ). A o] H(200)3= OCT(850) 2B Z4 H do) 8 & A dto} 1)
W 575002 FA7F Dok FAJNAE e 5= AT} OCT(850) = H-H
ALY = 3-8 9Hgo] 1350 im] Al o] vp A Stk

[55] L5e avay A o R Az 3y AE S (75007 2 g o] Ao <
k2 13 W (75009 FAE S ¢ vl ARzl o]t} T 7EA] HhH o 2 Az ¥

) dE =2 F73= OCT850)E 538 =4 = A

[56] L59 (@) 71EY 29 28 A S o] &3te] vhE 13 AE F(750)9]

M

mlo

FAE YERTE =59 (b)i= ¥ g o] AA ol whe} Al z2H 1]
A F(7500] FAE JeEPTE £ 55 Fxehd, 20y o] AAjdo) np2 13
W Z(750)0] 2=AZH W2 0 2 Azzd 37 HHZ(750)00 v A A <]
B Al %3] FA ol o] 7P A Az He g 4= )

[57] B AA 2, A A A A o] o FAE BE 749 mn(x12.7), 917 81.3
um(£13.5), A ©] 96.5 um(+16 1), T3 0.5 m(x13.5) % YEFL T, J,g’}-?m =R
50-100 pm(x10.5) 5 A= 5= A Th Ao 7200)= o] ef Zo] A -1 F7A <l
e W5 A A 3le] 3D ZHE(600)S Aol 4= 9l

[58] Ao 200 A FE W T FetA A4, A2 78 L, 7 F o= slvE

5= AAF AX Qo) RFE 54 A0 E Aol A ¥ 5o 54 011
A3 A & whdgtt), A o] 7200)= o] o et o o upe} v A 55 (0.8 ~
/100 ml), &2 £:5(0.1 ~ 10 mé/hr), 3D ZHE 25 £:5(30 ~ 100 mn/s), = ;(25
~90°C), =2 ¥] Aol 202 ~ 1.0 mm)E X438 = v = o] 7153t}

[59] Lo Edo] e Alx S UrE‘rLH EE—EOM L= 6~ Frzstd, 9

Az WS 23 GHA|(S100), A1 =9 SA(S200) 2 A2 =2 SA(S300)E

[60] I (SIOO)%, WAVE LA} Bl w iz o] EAS zh= Ala)k QoS 3]
T3 o] Azl d Aol vk &3 TAI(S100)0ll A = 7HA A Al (plastic
fluid)Z o] Fo W wj & & o)) 3F Al B2 & H7lsle] BAFSEaLA) 8=
Y 7E5o FAE AHES 2= Al A %O S AxT 5 S

[61] E3H E3 S AS100)0 A = TFAA SA 2 o] Fo] A u A Lolo) B

[e}
= A& Hrleto] BAFstaLAl sz vt o 3 S A A 2= A2 A
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[63] A A )79 Fer A EA4Q FE T Al S
28 7HA =), £33 D@ AI(S100)0 A 74 <1
/&%}%Q 0k3 130 cm 1 0.2 /\4744.%] Z,:

23 9] 488 9F0.5~850 cn !, A E-S F 3] ¢} Y3 gLo ;t"a A%
fNSs Az 5

[64] 25 GA(S100)= H)F2] Ag-e HAlsHY] sl v A golel Al
=2 (Pigmented dye)= 3 7FeE 7 AT}, o] 45, vl & &9l 92.60~99.57 T %% <}
0.1~10% 552 94 &4 0.1~100 THF %7} =35 o 9]37-2] 6714] 1Y &

[65] NA 17 A e 3] =) E 2 957 B (Fitzpatrick skin type)°ll whe} 6714 =2
e 4 =, 1 5 Y 12 'von Luschan'®] 36750l A 33 W] Al

7F 7R A1 LHZ ] 565, 9] o] detd *ﬂiﬂ 7HE B B VI 29
2 %39 5 gk
[66] A F3] W9 ‘ﬂa@r” A 2 W3 7F 2.7 ~ 4.5%107 mmol/de & W (EF T)

2N k2.5~ 4.1 mg/de EFHE W, ek A4 FE7F90 ~ 110x107
W (EFY VD) S 22 oF 2.8 mg/de E3HE 5= 9lh.

[67] A & Mol i= 214000l ol M 437t ekl i= F Al E W 23k
o] upghA s}, 9o oF & F 29 A (UV lamp) 2] 30| ZAME S 24
s & A3tE Sste] AR o] AzAbe GEA1 = V] wol ot
A=A F-A(plastic fluid) 9} 74 SHA| &= 2:1 ~ 6:19] B &2 2315l o 7] o] w7

7t
80 ~ 100 = F% S &3}z Zlo] vl 3.
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