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Development of Culture Substrate for Formation of Spheroids and Dermal Papilla Cell Culture

Haruka Honda ™, Yuki Furukawa™,

Keigo Yoshida™*, Noritaka Miyamoto ™ *

Dermal papilla cells are located in the dermal papilla at the base of hair follicles. When dermal papilla cells form “spheroid” in

vitro, they have many similarities to intact dermal papilla cell in vivo. In this study, we developed a culture substrate that can

produced of human dermal papilla spheroids with uniform size using micromolding technique. We fabricated agarose gel culture

substrate with microwell structure using micromolding technique. Micromold was fabricated by using a machining center in our

Technical Practice Center. We designed culture substrate with microwell diameter and depth of 500 um. Human dermal papilla

cells formed monolayer on general culture dish, in contrast they formed spheroid on agarose gel culture substrate. A single

spheroid was formed in each microwell under round bottom microwell (Round-well) and spheroid size was constant during

culture periods. This cell culture substrate is a promising culture substrate for regenerative medicine research, pharmacological

and toxicological studies, and fundamental studies in dermatology.
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Fig.1 Schematic of micromolding technique for spheroid culture.
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Fig.2 Schematic of structure of hair follicle

Capillary blood vessel

2. EEAE

21 R7zOA FEEEROFEG E—REBEOER
~A 7 aT—T 4 T AOHEMORGIL, 3D CAD (¥
U= VAT ARV Uy RU—TR) ZHWTTo7,
ARWFGE UL, AN 22 A T = L % B O RF A8 FEK
(Flat-well) &, U FRIOMM 7 = v % RO 855 LK
(Round-well) @ 2 FHEFEAZFF L7z (Fig3 (A). (B)).
E£L 0.5 mm, EE 0.5 mm OB = VA, w7 = LR EREE
02mm & LC 400 fHflE L7 (Fig3 (C)), Z® CAD OF
— X &I, ATz A FEREHRO I E 70 5 — RN 4
<= U H— (NV5000/40, ARkGHE) 12X ERLL 72,
FERATEHCIZ, EES3mm D7 LI 44 (A5052) ZJHu,
Flat-well DUJHNZIZA 7 =7 = R I/ (XAL-PEM2S0.5,
2 Z23) %, Round-well OUIHNICIZFAR—L = NI L
(XAL-BEM2S0.25, X AX) ZHW=, BIHI%, Vo
I 2 FRFH O EERI CRE X A 1T o T2,

22 R7z0A FiEBEEROES

Figd |2, A7z v A REREROER 7 v —%2737, bk
WORIER LT VI GERO— KRB, £/ ~v—
EW LA ZE 10 01 ORI TRA LEZRY U AF L a
- (PDMS) (Silgard184, ML « ¥y a—=27) %L
AI, T U= A= AN TEZERR LTz, 2@ PDMS %
— BRI B L. HIEE L 7= PDMS SR A CREFRI L L
7o B Y = M USNORAE D X —Thy FL, 7
FAF w7 v —L (¢ 100mm) (T4 ALY 7=,
VT, THue—2)K (T He—A36NA, 7))
Z2wt%&E 72D KO ICEBMAK TR L, B L UL
TR LT, ZOT7 Ha—R V%, vy —LIZEE L
TRERR 1K 30mL i LIAATE, By Ny T ORT
SIAEEYBRE, 4 °C OWBEIZFHE L T/ b EEi,
T, 2emX 2em FRED YA X725 L H1T, RAZED
v A —=THv b Ui, ZREFNG T Ha— A7) % Rk
L, 2hzE7Ha—27 VW (Figs) & L7,



b MHCRBILIMIEOA 7 = A NER CREREE, &), SHES, BAER)

(A)
| N — |
;ﬂ]ﬁi
o
0.50 S
(B)

Fig.3 Sectional view of microwell with a flat bottom (Flat-well)
(A), microwell with a round bottom (Round-well) (B) and

Top view of micromold (C).
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Fig.4 Schematic of preparation process of agarose gel culture

substrate with microwell structure.
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Fig.5 Top view of agarose gel culture substrate with microwell
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Fig.6 Schematic of cell seeding on each culture substrate.
Agarose gel culture substrate (Spheroid culture) (A) and
Monolayer culture (B).
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Fig.7 Top view of primary mold (Aluminum alloy) (A) and
surface of the secondary mold (PDMS) (B).
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Fig.8 Phase contrast image of dermal papilla cells. (A) Culture
Oday, (B) lday and (C) 5day of dermal papilla cells on
culture dish (Monolayer culture). (D) Culture Oday, (E)
lday and (F) Sday of dermal papilla cells on agarose gel
culture substrate with Round-well (Spheroid culture). Scale
bar is 250 pm.
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Fig.9 Formation of spheroid efficiency on agarose gel culture

substrate with Flat-well and Round-well.

Fig.10 Phase contrast image of dermal papilla cells on agarose
gel culture substrate with Flat-well (A) and Round-well
(B). Scale bar is 250 pum.
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Fig.11 Phase contrast image of dermal papilla cells on agarose gel
culture substrate. Seeding cell density is 100
cells/microwell (A) and 1000 cells/microwell (B). Scale
bar is 250 pm.
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Fig.12 Diameter of dermal papilla cells spheroids on agarose gel

culture substrate with Round-well.
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