AatEy|ee SEAESE Y .
S ﬁa'ruattﬂ.h!;ft;fif“'naﬁch%h!ﬂ HEs eOIMA 1 (version 2.1, 2015.12)

Institutional Animal Care and Use Committee

=
S=4

ogt

A

JHok
of>
ro
=
oxt
x

oK

(=E) g oj0d 7|8 WM =% Xt = oY =5 % 3D ZElE 2E N

Vil
MHHB | () High-fidelity OCT-based data generation workflow for 3D printing of biological

structures

P He x|

AL
o Jj'—‘l‘

d0

o > & UNIST / HtO| 2 C| Z S5t
C.P) 052-217-2542
TEL) 010-8464-0110

SEHERL LT O|FHT BIC Study-202405-1248

E-mail wgjung@unist.ac.kr

oo

w
i
0
lo
fn

o

o
Ja

mjo

>
£Q

Ir
ki
ofm
fjo
fot

B

o

X

i

il

0%

=2

o

riot

il

3Q

fjo

o

Ju
>

i

H

oot

rot

oMo S3=X|7F 0

qJu
il
Rl
rir
pan|
k=)
ofn
10
g_l-
-
o
oo T
il
P
>t
>
=2
4
1o
>
10
Rl
>
N
30
njo
pav|
o

o
oo
Of

wu
r
-
Jiot
x
o

N R
H
o
30
rir
r nlo
Mo o
mE
Hl
ot

32 o
ol
rr
HOo
=2
]
%
o
HI <
i
40
o
ot
=2
=

% oH
Ot
b
>
-
n

=}
Mo
oo
mjo
fo
i)

ot
e
m
[l
oln
1o
ujr
ne
0
a\
o
Il
il

o
o

o
mjo

AZMoll 7ITHEl ArSS e et 9 Al 2l Al sS4 S SSHYAIEL 018 Hehe =ttt =
48t 742 of2feb 20| A{QFsHL|Ct

2025 4 05 ¥

IR 48R (M




(Role)

=13
=

AT o

AT R/ AR

cCtC
oo

(

2 Cxre

ki)
(&0 A 2R
G ki)
(Ao A R
L ESSIECS

MO|MAl 1 (version 2.1, 2015.12)

o]
Tl
<

BIC Study-202405-1248

BIC Study-202603-617
BIC Study-202605-1545
BIC Study-202601-170
BIC Study-202601-057

(Cell-phone#)

010-8464-0110

010-5686-8427

010-4133-9385
010-5523-4420
010-7294-2793

o

R

(Position)

7|2 "EE (Information of Investigators)

FiasT|gH S

Ulsan National Institute of Science and Technology

Institutional Animal Care and Use Committee

4r
!

(Department)

HHO| 2 C| &

H}O| 2 M| C| Z

HO| 2 M T Z
HO| 2 M T Z
H}O| 2 M| C| Z

urisT

o
0

(Name)

g

K-
Ho
O

A

3

LA S
=

oju

Al
=g

ERE

TR

8l

t7| Hi2t, 2+ AAE2E

o4 Z=Al7| BHEfLICEH

g 71Ys

£ or2iet Zo| ?f o T

O

L|CY.

F

=

S

HOF

|.

(@ 40| 0|0

/

152 kK|

20294 78

FLic.

=

S

ZcH 10|04, 1

o

o & x[sHof

g

LEt,

F

=

.

x| Sl 7|Zk
o

EA

b
Xof
* &

* 13

g

=
oH

ICH 221(F 712t 38)7HK] 7t

3

~
S

°

tHZ= 9 B 7 (Grade and Procedure of Study)
F =M A|2. (Level of Pain)

!

Fl FMAI2. (V) (Select Procedure)




sMIE7 S SEHEECIRIEE -
urisT Ulsaln-NatianalIhstimte:f&rence :d Technology = Al:lglkl&! 1 (verS|on 21: 201 512)
Institutional Animal Care and Use Committee
AMES| B0 A HE v ME U A|RO| A oM Ol 8=
(Material injection or inoculation) (Sampling) (Genetics or Breeding)
QutE XK AR AL a4g
V . . .
(Surgical procedure) (Irradiation) (Infection)
WA NEf L S B ot 7|t
(Observation of physical status or behavior) (Carcinogenesis) (Other)
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3. 4" SE (Laboratory Animals)
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StA 42 health report(Xl2 18

TE 1 2 3 4
& 3 (Species) Mouse
A& ¥ (Strain) C57BL/6
R Wild( Vv )
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H S (Weight) 20~23g
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4-1. =gl Efgds =H2ot7| fleh AYLILE Chg Afgs 71E0t0 FHAIL.

(To verify the validity of animal experiments. Please describe the followings.)

HE 2HOIXN EE= O|0|E H|O|A(Data References):

- Min, E. et al. Serial optical coherence microscopy for label-free volumetric histopathology.
Scientific Reports 10, 6711 (2020). doi:10.1038/s41598-020-63460-3

- Lefebvre, J. et al. Whole mouse brain imaging using optical coherence tomography:
reconstruction, normalization, segmentation, and comparison with diffusion MRI. Neurophotonics
4(4), 041501 (2017). doi:10.1117/1.NPh.4.4.041501

- Yu, W. et al. Translational rapid ultraviolet-excited sectioning tomography for whole-organ
multicolor imaging with real-time molecular staining. eLife 11, e81015 (2022).
doi:10.7554/eLife.81015

- Huang, C, Lan, Y., Chen, S, Liu, Q, Luo, X, Xu, G, Zhou, W, Lin, F, Peng, Y., Ng, E. Y. K,
Cheng, Y., Zeng, N., Zhang, G., & Che, W. Patient-Specific Coronary Artery 3D Printing Based on
Intravascular Optical Coherence Tomography and Coronary Angiography. Complexity, 2019,
5712594. doi:10.1155/2019/5712594.

SE 3 MEol MM (Appropriateness of the selected species):

- C57BL/6 mouse= ‘d2lst AFOAM 7tY 22| Ar &= #E 2dSE A& & SHLO|IH, braindt livere)
SHEed a7 2 LM Ao S 7|8 &= == A 3D B MEQ 7|E ARER HYdich 2 ¢
T= o ZEo| OMTxet ¥7| =& YEHE label-free OCMRE 2535t O|E 3D printable
template2 B2t5t= proof-of-concept A10|2=, B2| REHO|Lt &AL =% ZEO| HRSHK| QICh 6
-8 MN HZFol C57BL/6 mousee braindt liver?| &7| 37|7t serial OCM imaging, agarose

embedding, manual segmentation % 3D printing workflow ZS0{ X &3|C}

A2 SE 40| Cist XA S (Appropriateness of the number of animals):

- 2 9o S MY Dol AN HlWwZb OfL[2l OCT/OCM 7|8t scan-to-print pipeline2| 7|
=X 7ted H Melds AFste WOtk 2 AFOM= C57BL/6 moused|A B brainit liverE
HEst £, OCM imaging, manual segmentation, STL conversion, resin-based 3D printing IF8&
WL WA xZo| 3x@ FXE =2|H DR Hotd £+ =X &SR} St

= ME FE A23517| 2l 5L mouse o OF2|0M braindt liverE SA|0 SHESHH, M2tA

mouse 10F2|E 2709 &7 A|IRE €2 = ULt 2 MHME £ 200(2|2] mouseE AtES}H0]
brain 207K, liver 207H, & 407H2| &7| AIRE =T 0 HO|LCt

=
=/

A
| s

ﬁ
S 7L IW QE ME $2, U= S0, 2 7 4B HI T MES

=4 EESHK| fen
2 02 S 7t 275X &0t d2{Lt scan-to-print pipeline2 ZZ% X%, PFA fixation,

agarose embedding, serial OCM imaging, segmentation, STL conversion & 3D printing & 02 Tt
AZ FEEO A0, HAE Tl Mg 2el0] HRSICE o FH 2F, embedding 10 A2
A& HE serial sectioning & XX #£4F segmentation AIf, 3D printing AT 7HsAe 1230
T WK Ofl Eao WA HY| A|RE gHBIRXL St

oo o %
= Tt Chad 20| AEoRIL. XZH2Z organ type® & n=16712] R2 A
m] A

- %E N = (il =-1— |E§ Q!'E-é-"E
As ZHE SN, =% FH| 8 imaging/printing IHY0A 9F 20%2| 7|=X &I JtsdS 15t
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28 3= & = H {2 AR F 16012 / Ol 45 & 0.8 = 200tE|

et 2 A7oMe & 200t2|2] C57BL/6 mouseS AMHEBICL 2t HMOIM braindt liverE 25 =

Ziste] siLtel SE2EEH XOist U2 MEZ ZHESIOZMN, 3R & = reductions EHISICH e
= pipeline LHOlA{ OCM imaging, segmentation, STL conversion, 3D printing®fl 25

AEEICE FIMHQ 35 AFEO0| ERtt ZR0= AMHY HEMEE Sl 58 = =¥ UEHYE o

= = o
‘golct
5. M SS9 ALSE2| (Husbandry Management)
* MHESsHSA 02X L& O|3IX| U2 SfXt= WHzsHASAN = = &Lt
* M 2SHTHAM AREE AYUESE2 ToAAIRt HESE 7I=A0 Qs Atsat2|7t =% E L C}
* Mg sdTAHANE H7|MCRE O|ME BLUEHED StEARLEE S AARLCE
5-1. Ad™SE MFE A (V) (Housing Zone)
Small animals zone Return animal zone
BSL-2 zone V | Others ( _SQL|AE 1105 7095 o|&st A )
*AHEsdSY 0|2 A[EoMel Al E= HE Al diY HEY, 52, U4 B S2 7|XSt0 FA(7] HHE
LIC}.
AlSS T O3l EASL HOl DI No search
5-2. A2of 2Q%t E3t Bt E& (Special Materials)
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1108 709=

AHEZHHI:

Serial OCT, OCM

MslEE22 O = PBS U 4% PFAZ ZRIYSIY, braindt liverE MZE%}0] 5% agarose geldf
embedding®tCt. AHEE 7| A|RE serial OCM2Z2 3kt O|0|&stL, 258t AN FQ sjHEHH
TxE EE E@H FXE segmentation$HCh Segmentation C|O|E{E STL mtY= R#ABISH §| resin-based 3D
printingS £83t0 OCT/OCM 7|8} scan-to-print pipeline| 7|&X 7543t Ml S HItsCH

* MY 2SASA SPF 9 LHO| mouse, rate 25 HtE = SPF zoneL 22| X{EHRI0| E74sghL|C
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* 20| HtERls ZE 4R BEEY] XA 28O 5{7HE fofof L (HtEAEAM EHMSe HE)
* HESE AFTYzone) YoM Y 7 0[2o] AR FES 0| AIA AT 3% F4, 0/ #H A
AT WEEZ 7IM3te FHAR. (dNEsHEY XotE YHEMH2 MSTFY0)| EotelX| #&LICh)

5-4. At2 3 S AT HENE & dEE2 AR E 25 HFE LdHEe= No search
Mgt g AL) (Restriction of Feed and Water) remarks (v)
7|2t v
Ht H Vv
12| MK Azt v
s A= v
et At v
5-5. A 7|2t B 2EAT (HEE 5 HAYE=E2 252 ZHMECE FMotE ER) No search

(Require of Mechanical Restraint)

remarks (v)

27|zt

V
T v
12 X[ AlZ %
gt 3l Vv
Mot Ats %
6. HEES=2| olst™ 2| (Veterinary care)
* AN 3 E= B2 N0 do520 152 Z0[7] SofA A=sr ZA= Z|of0F LIk,
* S MO EAISHY FMAIR. 7|Et UMY B Z[EF O 7[5t FHAIL.
* ofE YAl MYHEO| HeY 3% dMasdS AN e =L
(29 : WN=EsHEH oAt O|&T, T.5214, leeyj0926@unist.ac.kr)
6-1. 2 & HASE2 18 22[(OHF(H/ 8 /FoL /3% AR} No search
Pain Control (description of agent name, dose and route) (Operator) | remarks (v)
FARCES
A ™ /OFA| & Isoflurane 4% in 100% oxygen2Z induction. LE7H A
- °'/ A | Zast E? 2-3% isoflurane2 2 {FX|. Deep 44
(Tranquilization/Anesthesia) | anesthesia= toe pinch S S AAMZ ol of &
el
XI5 (Analgesics) Vv
7| E}EY & (Others) v
6-2. QtELAL HHEH (Method of Euthanasia) Operator
FARCES
LA
Co;
ol &zl
HalA
detMoz F2[N WY (EFES, thR)ED sty WH(GYUAH, FAN, co22 AL
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* OFEFALO] CHSF 2007 O|= £=2|Atz| 7HO|=2tQI(AVMA Guideline on Euthanasia : Formerly Report of the

AVMA Panel on Euthanasia, 2007) : http://www.avma.org/resources/euthanasia.pdf)& 11

63. 22 & D824 220 3%, ONE/88/5089/5% 5)

ALAIKR
(Postoperative Care (Describe agent name, dose and route in the AR

survival surgery)) (Operator)

No search
remarks (v)

SR Sof

At of Cisto] 7|&sll F=AMA|L) (Criteria of Endpoint in Animal study (*If don't
need criteria, describe what the reason))

\Y
(Antibiotics Therapy)
ZSH F0f
\Y,
(Analgesics Therapy)
7|Et (Others) v
6-4. A=HO HY FRO| 7|F (*TF A=HQl QAL 7|FO0] He giE AlEtE 1
No search

remarks (v)

2 3= H4 C57BL/6 mouseE LA ZE Sh= terminal tissue collection A& 0|H
Y712 Y R Ee WE HEES ZSHA| @=Lt B terminal procedure O
=

i

HIEYN QUSY, 2Y, Y, 884 Mo, AlR/2% M4 Mot £ By S |

20% Ol&o HF ZA7t BAEE ZP oA EE MNBSASH HEXtet 4ostol

AE0IA HMolstn XM oINS A#Bic)

* B0 SEo B3 £t AEAE JRte ZaUF OI8EE B, A% 34, Iz JPEE (humane
endpoint) S IALS 37| YU 7IES FABIY FHAIR. (Of: 8522 olsh AbRHFIRe ALt HY
HE| 20% Ol4 HZZL Al B4 HB2 10%S Zithe FY| N, L Udol 29 o ¥aol X120
20mmoO|& W Al 5)

7. 4E%H 2o EE AE (Animal Study using Biohazards)

~ oY B NeE AZAMO SR FUAL. (O Rl s9d29 2% TATSHEE ANEFIE BE, 4
SN oM Eof fhet 2AXR W IMONIANEF §)

jm
Infectious agent2| &% 0O|= CDC2| Biological level2 &ZSHA|Z| HIEL|CL HOXNO| ZAHXEE QFSHAIH

HalgfL o
* dHesdSHE2 BSL 1~2 S22 4= =S 08 S=2d0| 7t ALt 1 o TS
O|8¢ct 2 YHEsHSERE =23 FHUAR. (0|8 7t =2 : RUAMIEAY E®2 1)

7-1. ey T SAMd HF, Y=t 22, Y StetE, =Y DNA S

HJO
4m
2
Ok

= 4% (Injection of Radionuclides, Biological agents, hazardous chemicals,
recombinant DNA and Others)

No search

remarks (v)

£0o 2Z(Agent):
2 A 3lx=(Dose):

F0o Y (Route):

Xe| % (Disposal Method):

iz 7 X F=(Infectious potential of Biohazards):

3= - AE A
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(Animal  to person) | (Animal  to Animal)
AME O3l 2= =2 =y | = A
= 7ol 20| =AM HiZE 7t .

o= = ° = °c HiZ= Z Z(Excretion route) :

(Excretion)
7-2. 4ESHH HHE (MESY 2EE FOots ER)V) No search
(Bio-safety Level) remarks (v)

BS-I BS-II BS-IT BS-IV

Grade \
8. SEHYC| L& (Outline of Animal Study)
HAs=0 ARl sl LHEO 25t AT 7= FHAL
S35 HEUSES 4 wRE Lhs ZF 0[0] 25t HMIS| 7|&5teAlR
HIHE7IE O[sfE = A= 80 ZE MFA|L 7t SE5X|, SHE A AR|LH0| O|X|= Fgkof| CHsf HHSHo
FHAIL.
2ast OtE 72 S0 Tl FHAR
2ast 42, & MRE HES FHAR
8-1. =AY FA o|dE= M1} (Objective and Expected Results of Animal Study)
-2 Aol EH2 OCT X OCME 0|85t =M Ao 3 72 FEE FHXA|A YAz
25511, 0|& segmentation, STL conversion 3 resin-based 3D printing2 2 AZASH= scan-to-print
pipelineg A&5t= ZAO|CH 7|& CTRF MRI= &7| FHQl F+& Imolol= F&SHA|TH HXZ| 9|
OMTERE = pm $ELE o UA =ES7| {E 1, confocal EE= two-photon microscopy= &
HX[Qt HotE 0|07 ZO|-Z20] intact organ TA|S| #X template = S0= oA 7t ULt 0[0f &
AAME DA E OCMS O|8310] ex vivo mouse braindt livere| & JEE 258t 2t 279
Fo i8S 21X T @Y PZE KFHOZ segment®t F| 3D printing 7H53H model2
HetSt A X} oot

=

HBtSHCE Mouse livere parenchyma LHE0fl branching vascular architecture?t EXSIEE, OCMO||A
EHEE| = dark void HEHO| 3 X E segmentationdtd 3D printing2 2 MY = J=X| BBSHE O
Hgtstrt. 0|8 &8 OCT/OCMO| the F4 25 FH|E O tissue engineering, anatomical replica
fabrication, in vitro disease modeling2 ?|8t 71X template 44 =+ 2 &EE &= AUASS MAIStAXt
oHCt

- Ol4ElE Hoks ch2ak 2ot AW, Z4& mouse brain X liver| ex vivo OCM volumetric dataset2
StHESICE EM, manual segmentationg &3l brain2 82 anatomical regions 3 liver vascular
networkE 3Xt ZEHZ X FJBICE MR, segmentation ZIE STL file2 H2HSID resin-based 3D
printing2 +&3t0] OCT/OCM-derived modelll printed construct 7t2| HENE AX|dS =Qlsict &2
dos Y D XEo|L X2 55 HIH7F OfL|2} label-free imaging 7|8t 3D fabrication workflow2|

proof-of-concept AE0|2E %4010 35 =2 AL,

8-2. =g A= % LY FHHY Y1)

(Schedule and Methods of Animal Study (Describe detail))

= ME7|7Z: 20264 7€ - 2029d 7¥
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At 4 A C57BL6 mouse 17HE]. Mo A2, iz, AW FXd, s FoAT2 vk 5
NAANA brainT livers B+ X3S mouse AHE &5 FH A3}
NER-T
1. 6-8F 3 C57BL/6 mouseS TH|SI, A3 © HZ HEHE QI HIEHHHQ QAMZ A0l U=
S=2 MM HeBHC)

2. MouseE 4% isoflurane in 100% oxygen2 2 OpFStCt HQ Al BX T 2-3% isoflurane2 2 OHF E
S X|8tH, toe pinch e A4 S92 deep anesthesiaZ 2+0ISHC}.

3. MOHF HEHOIA transcardial perfusiong =¥ otCh XA 1x PBSE €AUZ HHot F 4% PFAR
perfusion fixatione ZTISSHCE

CEESS

=~

mjo
o

PXI B

rlo

Yy xEoz

rr

4. Perfusion fixation 22 = brainit liverE HESICH & &7|
A& 3tC

5. &%t braindt livere 1x PBSZ XN Z=3t 5% agarose gel®l ZtZf embedding®tCt. Agarose block
serial OCM imaging0ll At&Z sample plateO 11°g3HC.

StCt Mosaic tile

6. SD-OCM systemS O|&3}0] ex vivo brain X liver®| volumetric imagingS %=
£ E0{M& whole-organ

i
o
acquisition1} serial sectioning configuration2 O|&3}0] single field of viewE H
volumeZ 2 S3tCt
7. 253t OCM dataset2 Python/MATLAB 7|8t HX2| A stitching 2F’8S 71X volume dataset2 2
.|

o

>-LJ
>

ST E8 Al isotropic voxel2 resamplingdtil median filtering 3 intensity adjustmentZ

<]
SHSHCL

-—

8. ™XNE|= volume2 AmiraZ2 =2{2 manual segmentation2 2 TtC} BrainO A= cerebellum,
isocortex, hindbrain, hippocampus, olfactory bulbS segmentationdtl, liverOf| A= vascular
structures@t parenchymaZS &S},

9. Segmented regions surface mesh generationg &0l STL file2 B{2St1, Formlabs Form 4B
printer@t Clear Resing AMESIY 3D printingg & SHC.

10. Printed construct= OCT/OCM-derived 3D renderingit ¢t S HE SA landmark 7|E2E
H|WS}0] scan-to-print pipeline®| YE| BE Jt5d8 HItstct

Al
=

A

1. S L~674& : C57BL/6 mouse &, terminal perfusion fixation, brain/liver %, 5% agarose
embedding =71 XX 3}

> oo
Jlot

2. 6~1270& : Serial OCM imaging =&, mosaic stitching, volume reconstruction =71 =g % 1%t
CiOlE =t

3. 12~1870& : Brain ¥ liver +ZX2| manual segmentation =%, segmentation 7|& & A & A=
=M

[ |

4. 18~2471 8 : Segmentation CIO|E{E STL T2 RHESI1, resin-based 3D printing =& % £ =7
SRSl

5. 24~307§ 2 : OCM-derived 3D modeld} printed construct®| HEN H|u, HIO|E F2|, figure A=t

6.30~367H2 : B MY L AV B4 &Y, =2 Y, D Y2 L 32 A7 ALY 28

oy B |




