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Establishment of Three Dimensional In Vitro Laboratory Model in Squamous Cell
Carcinoma of the Head and Neck : Spheroid Model and Raft Culture Model

Sung-Wan Byun - Chun Dong Kim
Department of Otolaryngology, College of Medicine Ewha Womans University

Objective : To establish new in vitro model systems that better reflect in vivo condition,
multicellular tumor spheroids(MTS) and raft culture were developed using cell lines of squamous
cell carcinoma(SCCHN) of the head and neck in these 3-dimensional systems.

Materials and Methods

: Four SCCHN cell lines were used for MTS and raft culture.

Results : All cell lines formed MTS, but only Tu-138 showed a good stratification at the air-

liquid interface in the raft culture system.

Conclusions : MTS and raft culture system were established successfully from the SCCHN

cell lines.

KEY WORDS : Multicellular tumor spheroid - Raft culture - Squamous cell carcinoma of the

head and neck.
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44748171+= monolayer culture systemQE ujgko]
O& EEn 49 d7E o] & ot A
e oA{HdlA 270 t=t). o]2o)f-E monolayer
culture modelellA #U4EIAI} e A2 BFH o
& cytokineEo] A FAGE o= T} ¢l
T ZHE YeY] in vitro model®] A7} in vivo
model®] A8 Zfolo] tigt d4S Q78 Hof A
Ao} 2705 vig Y28 A8 modeld] 37+ A%
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& 2dE AL F gloH, MTSY F4lFde At
aAdele] Al ETo] EAleta, AFEF7](cell cycle time)
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Raft giekoll A= AE7} AFRAE} Hogls &
2} (fibroblast-containing collagen gel$le] &
71— 44 A (air-liquid interface)ollX F7)4 =
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e 2R3 H|&3 U2 B ez raft F o
Al AR 244 B Jlrke Ay 2de)gn &
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1. MEZS} B FHY

SCCHN MZF2A £ el A1E Pittsburgh Canc-
er InstitutedA =83 PCl-series(PCI-1, - 13, -
50)"99} M.D. Anderson Cancer CenteroiA 4%
% Tu-138"& o1 83810}, 2+ AEFE Thcm® ¥
EepaToA Widslga AENFE S5 100%, 5%
COy, 37°Ce] #74¢& A g ez PCI X
= Dulbecco’s modified Eagle’s medium(DMEM
: GIBCO, Grand Island, NY, US)2, Tu-138 A|¥
& DMEM® Ham's F12 mediume 1: 12 4j¢]
AR5 Zh e kel e 10%9) $-E1 8 A5 50mg/L.¢]
gentamicing X313t

S5l AEAG o] FF(confluence)e] o=
A trypsin-EDTA(0.25% w/v : GIBCO)E 37TlA
3~5% AR st AXE w8t Al dstAct.

2. MTS®] gyt ¥%

B dAPdAE liquid overlaygol gate] MTSE
FAFATPPY G dE AEZHE SAER-F
(single-cell suspension)& T ¥, oA & 0.5% aga-
rose® coating® U-bottomed 96-well plate(Costar,
Cambridge, MA, U)ol #9438t} 871 gl Aejel
A Bjgstant. AE 25 A A agaroseE
plate® FHH 0= coatingd F AFJ A sl A=
AZH, Y AXLE 0.2ml/welle] wi g 10,
000715 AEistich, Al Eujerede e AEFe u)
Fdg FASA AL F 23] well T 0.1ml¥
AEHTH MTS7 A5EE B8-S g dn3s)
A AZsPen graticuled o] 43t Azt Ang
71 H3A4 1 HAA S SHG 257 #EE F
MTSE 3t Wsdue Haqith

3. Raft ¥

Regnier 5'9¢] Widl| o8] raft & A Wsd
v}, Type I collagen(Nitta Gellatin, Yao, Japan)<]
10X P medium™ HEPESE 8:1: 19 H&E 41
oj7)e] vk 3T3 J2 AFEMEE 1.5X1071/mig]
FEZE 404 13mm polycarbonate filter chamb-
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er(3.0um Millicell-pe : Millipore Co., Bedford, MA,
US)&719) 0.25m1% 2535tk wid7iolA 2417
o 23 % wjds g4 39 B3 st col-
lagen-fibroblast lattice(dermal equivalent)& A<
A7l & AEF] g 71A= ARSI o] Sl 8
ksl 7} H= M EFE millicelld 2% 10714 £55}
grt. AZE 139 B mFde] oA wigste]
(submerged culture) ¥ (tight monolayer)S ¥
AN F, F7)Fd =EAA F7] - AA E (air-li-
quid interface)l Al 254 F<t vt S3E o2
(stratified multilayer) S @427t

4. TR HA

MTS E3 raft 9oz goid 23S dAdLz
WA 3 epme} FAZ FE JEEEs HEJT
Raft #l%=222 Carnoy &9 (ethanol : chlorform
: acetic acid : 6:3: 1) 3087 23 F paraffin
o ZAE 6ume] AR et ARG HEAUT. WA
Hl FeE BE3k| 98kl WA hematoxylin and
eosin(H & E) 945 A3sla dr4d oz st

L 1}

1. MTSY B4at H & E gMAH

PCI HEFEL BF AFF o2 MTSE ¥4
T} Tu-138& MTSE gAsresht #2847 4
AM 2HHALE BE 7T AT MTS7E AsEHe
HA4L WY inverted microscopel® #F3 A
BE TolA MTSY Z717F 2710 F43] 2otz on
2deM 5dA] AEdlEe] 6Y AREE 9R =
7104 X7 He FgE BA o]FZ MTS 54
o SASE AEEe] Bourte 272 &+ e
U o AXA gt 3 welld 551 AXEFE 4,
00078914 20,000/474A] ThkslA B EIL, MTSE]
2717} ¢HE T 24 welldl $ARE 59 s Al
& A 4571A BEEE ey 27 ARe & ¥
3= Holx| g9ttt H & E 425} FFAx &
AL Bols AXEC] MTSY #ARE HX FuF
A YTt FEFHLE AR QF] X7} HolA
P BEEo 2 SHF Bol] E¥se A& #F

F 5 Yglert FA%e] 2 IAIE 7 2o

AHA 3rHFig. 1, 2).

2. Raft %S 9Y0 H & E ML H
7} AZF) ddte raft WS AT 2F Tu-

P TP L A 3 oL S e Sty A
Fig. 1. Multicellular tumor spheroid model of PCI-50 cell
line(H & E staining, X 100).

Fig. 2. Multiceflular tumor spheroid model of PCI-50 cell
line(H & E staining, X 250).

Fig. 3. Stratification of Tu-138 SCCHN cells grown in the
raft culture(H & E staining). Two weeks after expo-
sure to the air, the cells formed multiple layers ov-
erlying the collagen-fibroblast matrix. Magnification

1 X400.
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Fig. 4. Dermal invasion of Tu-138 SCCHN cells grown in
the raft culture(H & E staining, X 100).
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LA ETL in vivod 4] o]B A BAlEle] Aska, <
Ao AARAE vEZ W] VAT oAw FEEE
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< AZ7 #AEH7] JEA HEoEN £4L 5
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idermized dermis¥ilA AEE 719+ Wi col-
lagen-fibrolast lattice$] oA A|ES ujokale= w0l
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E0J7 collagen—fibroblast lattice® <] &4l 7]
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mone°|tt AU growth factor)E #jgR7o] ¥
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