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Figure 2.  Structure and physicochemical properties of ALN
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Propanedlol Alendronate (ALN)
Hyaluronic acid (HA) |
+ distilled water - E Glycerin E

(d) f) (e)

Phosphoric 50 °C
—_— acid — @
Overnight

/ ALN-loaded ALN-loaded
HA gel HA gel sheet

Figure 4. Preparation methods of ALN-loaded HA gel sheet

Figure 5. Preparation of ALN-loaded HA gel sheet. Mixture of (a) HA and distilled water; (b) HA,

distilled water, glycerin, and propanediol; (c) HA, distilled water, glycerin, propanediol, ALN, and
phosphoric acid before heated drying and (d) after heated drying.
(Naito et al. Pharmaceutics, 2019, 11, 643, Figure 1A)
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Table 1. Effect of phosphoric acid on viscosity of HA-polyhydric alcohol solution.

Viscosity (Pa-s)
Before dry After dry
Phosphoric acid ( +) 7.90 = 0.93 out of range
Phosphoric acid (—) 1.45 = 0.06 50.71 £ 2.38

Results are expressed as the means =+ SE of three experiments.
(Naito et al. Pharmaceutics, 2019, 11, 643, Table 1)
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— MIAKITESFE L, 60 3 AP BN AT DOk EEIRRBIZ IR~ 72, (Figure 6)

(d)

Figure 6. Reversibility process of ALN-loaded HA gel sheet after addition of distilled water. (a) Before
addition of distilled water, (b) 15 min, (c) 30 min, and (d) 60 min after addition of distilled water.
(Naito et al. Pharmaceutics, 2019, 11, 643, Figure 1B)
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Figure 7. Skin irritation after application of HA gel sheet to rats. Representative images of rat skin (a)
before application of HA gel sheet, (b) 1 day, (c) 2 days, (d) 3 days, () 4 days, (f) 5 days, (g) 6 days, and
(h) 7 days after application of HA gel sheet. Scale bar represents 5 mm.

(Naito et al. Pharmaceutics, 2019, 11, 643, Figure 2)
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Figure 8. Skin permeation profiles of ALN after application of ALN-loaded HA gel sheets to rat skin.
Results are expressed as the means * SE of three experiments.

(Naito et al. Pharmaceutics, 2019, 11, 643, Figure 3A)
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Figure 9. Plasma concentration profiles of ALN (A) after intravenous administration of ALN or (B)

after application of ALN-loaded HA gel sheets. Results are expressed as the means + SE of three

experiments.

(Naito et al. Pharmaceutics, 2019, 11, 643, Figure 4)

Table 2. Pharmacokinetic parameters of ALN after application of ALN-loaded HA gel sheet.

. AUC 4, BA 241
DOSC (mg/kg) Tmax (mln) Cmux (I'Ig/]TlL) (Hg/mL . mm) (%)
Intravenous injection 1 - - 105+ 12°F -
ALN-loaded 2.5 720 + 360 53+ 10 50+ 6.5 20261

HA gel sheet

Results are expressed as the means + SE of three experiments.

+ AUC after intravenous administration of ALN was calculated by extraporation to infinite time based
on the 2-compartment model.

1 BA was the bioavailability of ALN within 24 h after application of the ALN-loaded HA gel to rats.

(Naito et al. Pharmaceutics, 2019, 11, 643, Figure 3A)
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Figure 10. Skin permeation profiles of ALN after application of ALN-loaded HA gel sheets to human
skin. Results are expressed as the means + SE of three experiments.

(Naito et al. Pharmaceutics, 2019, 11, 643, Figure 3B)
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Figure 11. Effect of ALN-loaded HA gel sheet on the plasma calcium level in rats. Keys: (H) naive
group and (L) application of ALN-loaded HA gel sheets at 6.0 mg/rat. Results are expressed as the
means * SE of 3-4 experiments. * p < 0.05; significant difference, compared with plasma calcium
level in the naive group on day 3.

(Naito et al. Pharmaceutics, 2019, 11, 643, Figure 5)
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7oV S (Figure12d) TG L72EAITIE, Wnh B 7 (OB EEOEIS 1T Naive #E & [FIF2
AR L, ALN LA HA 713 — FORSHZ L 0 BRI S s Z LA BN E TeoT,

(b)

Figure 12. Representative histological micrographs of bone tissue from rat tibias in (a) naive rats, and
rats following application of (b) OVX, (c) OVX + ALN-loaded HA gel sheets, and (d) OVX +
subcutaneous administration of ALN. Scale bars represent 500 um.

(Naito et al. Pharmaceutics, 2019, 11, 643, Figure 6)
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1-3 BE

ARETIE, HA LISNSZ R LB LR HA 70— S OBISSICRRE) LTz, HA 34 REE
BT Y | v R L KRR, BAFRAERESEA AT D 2 b AT S EnEe
PEOIR RS, IR OBAIEEH & L CHIRIASFIHS D 2, ZhETIE, 7V v s IA b
U3 BERIIRBEIE 2, D ANT 4 FEE T TV ANVERERE HA 2 FRITHE S
Tk R IR — R BRE SIVTODN, 2O XKD RFIEIZE YD HA I LFHER L7-5E121%. HA
OREERZL L RIRD HA L ITEN R D720, BT 2 ZeMRE s D, £D— T,
HA AR OREIEZMERF LTIRAET, HA 27 LSBT T & A L7\, AR TIE, HA LY &
WA A VRIG SIS OREEE DS 5 L2 2 27, U RS HA O RIS BB B8 2 o= 2 L AVR
BTz, Fio, KERIT S &L HA 7Ly — MINEERTO mkERIE~R -T2 v, Y
VERIZ LD HA O TR A % LTC LB SOETh 5 2 EAVRIE STz, HA D7 Uk
(ZRET D A = X LOFEFHIAATH D03, HFI%ED HA KRS, U VI L 0 gk~ & 7 b
T2 LT HA D FRGEM ER L, KFREGSBUKFES O K 5 7edBEE RS O A itk L7z
ZLICEAbDEEZLND 2 Eim HA Zv— Rs, HA Y URATII 5 & FliE 7
ECECE /=2 & BBk L TEWEetEa R L Z 2 E 25 & ARICBIT 57 1 s —

MEENT, HA RrA OBSRER AR G EOME LSO WiE e =— 2 R8I TH 5 & 5
Z D

Invitro FZE @R ER N OYinvivo Il FEIEERBROFE RS, ALN (X, HA 7L — R &2 fnb 2
ETC, BENDRELSRINEND Z ERHLE 72572, Invivo TALN EAHA 7Ly — a5
> MIEH L THH 360 43 LIREIR LI EFIRIEIX, invitro FZEEHEMET 2 7 7 A /UZE1T 5 ALN
DR R F EEErE S B U7, £/, MEHIcB4T L ALN (8RR S B 28, £<10
HRINTE AT L, B CTREIMICEEIN T, BRI EN 27733 2 ERmonTn D %, 20
728, ARFZED ALN Ef A HA 70— b D X 912, ALN SEEGICIRIN SN 7-35ATh, ALN 13X
BT LERBISND Z e RSN, BHERERRDIRERET 5 LB NS, 7> MEEIL,
BHEOT TR E NEEBELILIAEEEE T2 L Lann, — BT v MNEEICBIT S
HYmETET, & ML bEVMEZ RS Z S BIRTND @8 fito T BERISHZ B R LT,
b MZBT 2 ORI A THT 2561213, & NI 25t 2 3 i 2 O 2%
LV, b MEEIZEIT D ALN Ot & ALN ORI IS & OG- HO ALN 35 mg &
AEERINRARE * &[5 315-630 pg O ALN W A1525 72O D7V — OmEfEEHH Lz s 2 A,
F OV BIFEE 44-88 cm? Thho7-, 7 F a7 =Ly FITRES LD L HIT B, BIEEER O
XD RO HIFEI A 50-400 cn? Tdh D Z LD, AR L7- ALN EAHA 71— M, +
SRR RIAD DA R LIz L B 2 D —fAIC, ALN O X 5 IS EMED) /KB ED &
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WERINT, R NE AT DA B SRRE L 2 DOl W EENOITEE A ERINEND Z
EMTRVN, FEiz, MBI S D RERIDZ < DRIRIERAITH 572012, KRR
IRIFUIRIZ & A EHED 2 o7, BT GHIFTE TR L7z ALN SPABUKME S 1L, KR
AT ALN Z R ICE AT D Z LA ATREIC L2 %, ZOWFIZB T, ALN B ABUKIE Sy F
1%, FEEREIC ALN OFVEEARLATERT 5 2 & T, B2 ALN ORI FHIRPEE 54125%6
55 BAB3%) MERKIACEBEIN TN D, AFETHTE L7z ALN EEAHA 7L s — NI &
UVRREI %7 L7 ALN EFABUKIE R F X0 & I HITEWIRIE (BA; 20%) 2R Lz, 7E-7TC,
HA 7V — MZ X DRI, ALN D@V REABIZAET Tle < | fiOZER B EH 535
FREMED D E B2 HILD, ZOFHITIA LTIV, HA 7L — MER ORFETHDH HA D
BRI RFFREIC L O | AEREIVKFISNIZZ &b, BRERIEEOZERIZ 2D B2 Hhd %, —
Ji T, ALN A HA 7L o — M, w#FBAAT 2 B LRI SR MEO RN A7~ U723, s 1 A
ENI TR R dBiE /e h -~ 7= (data not shown), ZDZ &5, ALN EAHA 7 /Ls— RZ
F 2 ALN OISR, ALN OREAIBIE IR L e B 2 Hid,

ALN 3, fE a4l d 2 2 & T BHEREICHE D B RO ZHI L, BRI
RETRTZ ENF BN TN ¥, iBZEITI3, ALN 2% O3 G-0R i G4 L 0 2R B < WY S8/
BrE D ALN OIRFIEME L LT, ALN OF5:005 3 BRI vy 7 MRS FERR R 5, S
SIHEEHRE G L 0 BB DI ER 2 R STz 579, 2 OMITINZ T, ARFZEOTRh R
BRIZI1T D ALN A HA 71— R i 3 At CoMIER Lo w7 MR TAERS B &
HIERZEET 5L, ALN (X, HA 7Ly — MZ L ORI END & & bIT, Bl T
HHEHAZ R LD EEZ BILD,
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F2E veT7n A 7 uo— RV RO EHREREIE hPTHL ORI DOSE

51 B CIE, AR T OB Tl % ALN ORRERIERFHIZ DUV TR L, ALN ORI
DERINRBORFEIIII LTz, & 2 CTARE Tl AR5 C o D RIFRIRA LVE & OB
IENEZ BfR LT, ~A 7 n=— /L (MNs) % R sEEOBIR 2Tz,

b MEIFRIRAVE S (PTH) X, 84EDT I VBGRL 2 /R THY | (KNIZBIT 50
20 AOIEFMHERF 2405 T 5 o BRI VE > OIFHAR L SHHDH, N K 1-34 7 3/
FRREIR CH Y . Z O A AR Z AR LD, H4E B SN B HERERREE T U XT F R
(hWPTH1as) T D, DL < OEHERERFIN, BURIIIHIERNC & 28 SRl 2 =3 ol
LC. hPTHuald, IR 5 2 & CRERA IS S, BRf KA "I —DEERTHD, —
Ji. hPTH1a D K 9 22T T RO Ly PHESEE D 1T o Z &b, IEEERIE T L <
Z U< % hPTHia DG L A 1 EFE 7213 1S 1 BIOR FEFIZRE S LD B8, LosLgns
O, HRIOFFIEED QOL ZAX TS5, £ I T, BIEOK TS OMEL wlk CTE 2877
73 hPTHy s BE G EDBRFE N IR EEILTND,

FRO LI, BEARET, BGITERL TRAZ NIV, EEDHETH D72 L < ORI E
BT DZ L5 hPTHya ORREIRIESAN A FEBLCE U, BF O QOL M EAWIRFTE 5, LinL
2235, hPTHwa DX D 7208y 3T, AEENREE L 720 | W EEN LRSS Z L iHFe
A ETRNB, ZIETIC, AEBOGEEREA 5T 2 72O ORIt & LT, (AR
IEHEA S, A A F 74 LAY =L haRl—yar B V) T3V R 8 Py b
Vv ar® L OBEINRIN TN D,

2O TH. hPTHua D K 5 7@ F a2 B RREGEET 2701, AERICHIFLATER L, P8
WA E % SR TREZR MNs STAEE H 248 T % (Figure 13), MNs (332RHA Rz 7 a oo
RO SN SIS L T ATRORIFITH Y | S A EIE 2 BT 5 2 & CHIRNMEEY O B
RIS C& B I, JEAEPENC W EORFREAT 5, DT, KEOGE £ CHfid
DVER & HHE UC, MNSs IZE IR D RERMEAMRN 2 LD BREYYE Y 27 & IS5,

hPTH.a Z A L72 MNs 13, IBEICHE SN TS 8, 372b5, BE 190 um OF % OEH
KN hWPTHLa & 1—T o 7 LTz ZP-PTHO L EHFRIEDHT T iakiE & L THZE S TUas,
hPTHya DIRIERDMED S 72728012, BRI sz, Fio, @ . vV ar, HI7RAEFMET
% MNs 3, BEHRHZEDITIVC RGNS IDRATS 570 E DRG0 T 5 LMD IR S 1D,

MNs (ZiF, T2 a2 —F ¢ TR i, I L WS Te B2 D S A THMEE L, WA
BRI A B LT, W LTeF A T RORRA B NEIRS L5 (Table 3, 4), % 2 TAETIL,
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hPTHyas 22073 I < 22T B2 7~ BRI AT REZ2 R BB TR O BHFE 2 FHE L T MNs DFEFIZ HA %
HIRL, HA TR S IVDISHIEHT hPTHuas ZEFA L, B DK TN - g DB o
hPTHys-loaded MNs %% L7-, T 7cio5, MNs FIZI1T 5 hPTHLa DZEEMBEREN: 2 FHl 95
& & HIZ, hPTHLarloaded MNs % 7+ b~ L7214 D hPTH a0 OIRNENE K OB HIFRIEIC A D15
PR AR L7z, & 512, hPTHua-loaded MNs i 14 O R BRI C DU T I L7z,

@ HMNHERBEEE
—HRANVERY D RIFERIR

| r;;mmml Skin
) o o ©

o

100-1000 pm

~ Drug

@ EEEN. HAEHVIKL

Needles fabricated
from hyaluronic acid
(containing hPTH, 34)

Figure 13. Concept of MNs

Table 3. Classification of MNs
AT R e

R EE AL 72N AT,
FR 5 MNs MNs TR G IS/ NS R EDIT T2t W ERALIZ Sy F A | V= &g, RU~—
KOS AR EE A4 52T, Yo K g E Rt Em L,

FrOREE N —T (L TENTHAT,

a—7 ¢ 7 MNs | R8I A $FO RN DI LN IEMEL ay &g, R w—
Rz R,
HPEMET DA, CMC, = R uaAF iz,
A MNs A, BB ORISR AL T, FHRANT LV, THARN, PVP,
FHCNBE SN E S i, PLGA, 747 oAy, b7 Ao ik

O LOZEMICIKERPERS B OER#1 2/
1227 MNs SUIHAT s FROV Y — = EIFEADTZD DT 7F | v V)=av g, R~ —
T—H =T DONRE,
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Table 4. Various materials of MNs

WA B P
&8, (AT LAAF— 1) RIPELENBT= . TR, oy N
KOR (v M S RN AR AR T BB,
BRI
AHENT (U H—RR— Y ﬁ’f%w*”‘“’  RBEIELC e b iR o e B e,
KUFLL, PLGA TR, WL, SIS,
Ay
ET AR, TRANT Y ZRPERE S IMEICEND, (o s .
< h— Rl RN T ORI BN S, WPEAS TR, IR LTV,
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2-2 FEH

2-2-1 hPTH:.3+-loaded MNs D%

[hPTH..ss-loaded MNs 1]
Figure 14 1213, hPTHia-loaded MNs DBFS@ IR 27~ L7z, A MNs (ZI3, A Lem OMJESRHA
FICR & 800 um, ARICEROESS 160 um, JeliiBooEE 40 um O3, 600 um OREIET 220 AAFAE
L7z, F£72. 14D hPTHya-loaded MNs DFHA 3T £415 hPTH1a 81T, 20.5+3.0pug Tho7e,

Figure 14. Typical photomicrograph of hPTH1.ss-loaded MNs. Scale bar represents 800 pm.
(Naito et al. Pharmaceutics, 2018, 10, 215, Figure 1)
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[hPTHy.s:-loaded MNs H1iZ351F % hPTHya DZ27EME]

hPTHLa 1, 34 DT X VRN XTTF RThHDH Z &b, FMARBRZETHDHZ ENT
MEhD, £ T WO MNs 10 hPTHLa B A RICHDE . hPTH1a-loaded MNs % 5472 DS
T 1 2 ARIRAT LTZBROD hPTHya DFATEZ3H L7 (Figure 15), -20 °C, 4 °C, =i (15-20 °C)
ST CIRAF L7 hPTHLaa 1R D hPTHL a4 DFRATERIL, ZALEH 98%, 84%., 13% T 7=DIT%f
L C. hPTHya-loaded MNs {23\ TliE, W AUOIREEIZIWOTHH 80% LA EDFRAFHA4 R LTz, 20
°C, 4 °C THRAFELIZHHAIZIE. MNs EIEIRIKAE T hPTHLa DZENEIZZE TR bR h o7 h3, =il
CTRAF L7255 121 E MNS H10D hPTHa4 [ TIAHR DA 6 F5LEE T D Z & DR ST,

-

N

o
)

-
o
o

1
HH
—

(0]
o
1

I~
o
1

N
o
1

Amounts of hPTH, 3, (% of initial)
(@]
o

-

O T T T 1
Before experiment -20 °C 4 °C Room temperature
(15-20°C)

Figure 15. Stability of hPTHi.34 in MNs and solution stored at -20, 4, and 15-20 °C for one month.
Keys: (l) hPTH1-34-loaded MNs and (1) hPTH1-34 solution. Results are expressed as the means + SE of
three experiments.

(Naito et al. Pharmaceutics, 2018, 10, 215, Figure 2)
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[hPTH:.z-loaded MNs 0> 17 )& E ]

hPTHy.3s D & 9 7250 FHM D G ZERIZ VT, R DRSS E RS NE AT DA EE Th
%, MNs BEHLOF L, B XY MNs Ot % Bild 2 2 & TRy 13 ORI %
ECE D2 LI D, &2 T, hPTHLa-loaded MNs D2, AE A BB TRELSRE L AT 52 L
ZRHilid 2728, hPTH.1a-loaded MNSs 38 FHT4 O R JRRIRAE X OV gt i 28152 L 7= (Figure 16), % O
. hPTHya-loaded MNs Z3Efl L72 7~ b BIEIZHVN T, BFRIIAFIZEM 2R S 40 (Figure 16b),
7o, BIEOUI A (Figure16d) 725, hPTHia-loaded MNs 23 E g 24 Bl L TV D Z & MR S
iz,

(a)

Photograph

Micrograph

Figure 16. Photograph and micrograph of rat skin following application of hPTHi.s:-loaded MNs. (a)
Photographs of untreated skin and (b) skin after applying hPTHi-ss-loaded MNs and (c) micrographs of
untreated skin and (d) skin after applying hPTH1.3:-loaded MNs.

(Naito et al. Pharmaceutics, 2018, 10, 215, Figure 3)
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[hPTH,.3s-loaded MNs Jii 2 DO Ef /S U 7 BEREDRFHilh]

B2, FRTAEBIL, ARED AR A~OLRFFRCINIUR A DB &\ o T ARSI OB N 7 & L
TOWHREZIR S, JEHIXFIC—EBOKIDEHI L T, AEEO/SY THEEMKT L7255
AL, ZOFEEEN ER L, FOORETIES B35 & TREND, 2T, RENLOKS
FREE L U CREIK 7R HE (TEWL) ZHIEd 5 Z & T, hPTHya-loaded MNs 312 & 5 F2JE Y
7 HEBEA~ DR AT L7 (Figure 17), FEMHRCo 2 BAVE R FIZI\\ClE, TEWL E23) 85
gim?h Zos L7eDIZKE L Bttt e U CABERZ 7T —7 A M v B 7 ChrE L7cA O TEWL B
I, K 75g/meh & EVMEE R LTz, —5. hPTHya-loaded MNs Z-BREE#% D TEWL 1358 52g/m?h &
20, —EIC ER- L2 b 00, ZOm%Ee)NIERE Lz,

Application | | Removal
of MNs of MNs

120 q

100

80

60

TEWL (g/m?/h)

Figure 17. Effects of hPTHi.3:-loaded MNs application on transepidermal water loss (TEWL) of rat
skin invivo. Keys: (@) hPTH.3:-loaded MNs, (A) tape stripping treatment, and () intact skin. Results
are expressed as the means £ SE of three rats.

(Naito et al. Pharmaceutics, 2018, 10, 215, Figure 4)
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[hPTH..-loaded MNs i 1% DE FOERfiEE]
hPTH;.s-loaded MNs O ¢ JENTAR#NE % FHT9~ 5 728D, hPTH.as-loaded MNs % 7~ MZi# % OO
IRREABIZ2 L 7= (Figure 18), hPTHias-loaded MNs D$H i 30 437% CHesitiilhi B 4 53D 3 H3Vfif
L (Figure 18b). 60 434 1TI3524TiH% L7= (Figure 18¢),

(C)

Figure 18. Dissolution process of microneedles after application of hPTHi.3s-loaded MNs. (a) Before
application, (b) 30 min, and (c) 60 min after application. Scale bars represent 800 um.

(Naito et al. Pharmaceutics, 2018, 10, 215, Figure 5)

2-2-2  hPTH..as-loaded MNs DA K& U224k

[hPTHy.a-loaded MNs 3 H7% 0 in vivo hPTHy.as JZEIRIE]

Figure 19 & (X Table 5 (Z1%, hPTHia-loaded MNs % 7 » NI L7-BROIMIES hPTHa JiEEE 7 12
7 7 A IV L SRYERE A T A —H %7k LT=, hPTHia-loaded MNSs 3 FHF£ O IMLAEH hPT i R 2381
L& 2 A, Femi PR ERER (Tm) (3R S & B TFOENRRON b0, M
HIREE TN B Ui t6, b9 DA~ L, B2 P S RE RO 278 Ls, SBICK
TS & O hPTH,as-loaded MNs #8E2 1 54% D hPTH 5 OIS EERERIHIAR T i (AUC) 13,
ZEI 1354, 1355 ng/mL + min T Y, hPTHia-loaded MNs DRz N9 20509 BA 1359
100% Td > 7z,
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20 H
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Plasma concentration of hPTH, 3, (ng/mL)

o
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180 240 300 360
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60 120

Figure 19. Plasma concentration-time profiles of hPTH1.34 following either application of MNs or
subcutaneous injection. Keys: (@) hPTH;.3s-loaded MNs and (O) subcutaneous injection of hPTH.3a.
Results are expressed as the means * SE of three rats.

(Naito et al. Pharmaceutics, 2018, 10, 215, Figure 6)

Table 5. Pharmacokinetic parameters of hPTH;.34 after administration of hPTH;.3;-loaded MNs or

subcutaneous injection of hPTH1-34.

, AUCo
Dose (ug) Ciax (ng/mL) Tmax (min) (ng/mL. 'Omin) BA (%)
hPTH .34 s.c. 20 151 %27 30+0 1354 = 279 -
hPTHi.3s-loaded MNs 20 153 £ 2.1 50 £ 10 1355 % 31 100 % 2

Results are expressed as the means = SE of three rats.

(Naito et al. Pharmaceutics, 2018, 10, 215, Table 1)
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[hPTH:.zs-loaded MNs o> 1z Jiifisi:]
hPTH..3-loaded MNs & Z5kt3 2 IR E A 5 M35 7212, hPTHyas-loaded MNs % 7+ M
L7z, ZORER. hPTHya-loaded MNs BREDN 48 WML £ Clo, RE O 2R R I SATEEOE IR
B S NRhoT= (Figure 20),

Figure 20. Skin irritation observed following application of hPTH;.3s-loaded MNSs. Typical images of
rat skin (a) before application of hPTH;.3:-loaded MNs, (b) immediately after removal, and (c) 1 h, (d) 2
h, (e) 3 h, (f) 4 h, (g) 24 h, and (h) 48 h after application of hPTH.3:-loaded MNs. Scale bars represent
5 mm.

(Naito et al. Pharmaceutics, 2018, 10, 215, Figure 7)
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[hPTH..a-loaded MNs DEHIERAEE T /LT » MIx % F B2 ]

Figure 21 (i, M » HOPRESREH (OVX) 1IC L 0 /ER L 72 B HERETT /LT » MZ, hPTHLa
Z R TS DT MNs CREZBEGRIZHGH L7277 » b FIEIE OB HEiG AR LT, @57 > b
T& D Naive B (Figure 21a) (Zxf LT, OVX #f (Figure 21b) TlE, B> 7 A TRENDBIEDOE
BN LT Z &dnb | PIRASGH 2 2 & T, BBEDRVVERREET VT v FaMERlEn S 2
EWURENTZ, ERUIBHEREET VT » Mk LT, hPTHua 252 PSS (Figure 21¢) 7213
hPTHy.a-loaded MNs (Figure 21d) TS-L7=& Z A, Winh B o 7 Ao EOEE ) Naive £ &
[FRREEICHERF ST,

Figure 21. Histological micrographs of bone tissue from rat tibias following application of hPTH1.z4-
loaded MNs in rats with OVX-induced osteoporosis. (a) Naive, (b) OVX, (c) subcutaneous
administration of hPTH1.34, and (d) hPTH1.3:-loaded MNs. Scale bars represent 500 um.

(Naito et al. Pharmaceutics, 2018, 10, 215, Figure 8)
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2-3 B

AHFFEZIBNTIL, MNs FIZERRHETH S 20 ug D hPTHua ZEFA L, ZORFEZRINIEIZ DUV T
FIENEHE L7, 2 BROFE RS D . MNs (ZEFA L7= hPTHa0 1 d, IRIRIRBEIC LA~ E N ARAE
TE DT EAVRSH, hPTHua 13, ERRERIRREPIR KIC LV S D Z &S BILTN D %)
MNs H1CPD hPTHuas DEWVZENEIL, MNs (ERRHC A3 ICHR S AR 2R ST 2 &
hPTHy.3-loaded MNs 7z 2532 {E#i L 72 B EMRIE TIRE S5 2 & T b2l L7 Z LIRS 5 &%
2 HND, Fiz, LRTOFERE T, OB ABDOBERIZEN, $OMENRETT5 2 & B3 HE
ST D B0 i EEMERREROFERIZ I\ T, A hPTHia-loaded MNs % 7~ MZEHT 25 Z &1
£, HBEERE O 150um ORS ETREEL TRV, ZOEIIT 7t MYEREDOREA
TH 51020 ym 225 HDOTH -T2, ZDZ L5, MNs FIZ hPTHya Z FEFE RO 20 pg &
ALTH, MNs (IAEEA EIBRCTE 507 EA T 5 2 LAVRENT, —fiiic, B 5412
% BEAEER T ST D GEITIT, 3 E BN OfAET 5 BERE F Tl S w2 85I T
KPUECH 5, & MIERE L OFREORE S22 4 10-20 um, 70-100 um Td 5 ™, hPTH.x-loaded
MNs % 7 v MIEHEZICEDENE LTRES IR, B ORIECETE 2 EOEIZ LY . MNs OFFE (K
DRI XY bED ST, FHIEREICEET HIRS E THRAITE TR Y, FOimiais 4 k3
% Z LT MO BHIEERA~OBATIZN G- LTe LHEEE T E 5, F 7o AWFEIZ VT, hPTH a-loaded
MNs FREERZIC, BN T TEWL ED EFA RN b DD, £ DBIELHNID LT,
TEWL 1L, FZJE/ Y THEBEDIEIECTH D = L 25 2 hPTHia-loaded MNs 13, FZJE NV 7 HhE
—RHOICID S D Z L2 L0 | SO A e S5 ATREMED VR Sz,

Daddona & &%, F4 L MUOEHORMEIC PTH & 21—7 ¢ > 7 L= MNs A7 L& LT, ZP-
PTH 25 LT D, LU S, BEFED hPTHya 2 FIEREFICTH 5 7 40T ATk ZP-
PTH®®D BA [% 374% TdH Y | ARWWRINERATR LTz, ZORORIERIE, MNs OEE~DZRRI D B[S
T, ZP-PTH®® 190 um &\ 9 E OB BICERE TE RN -T2 2SI D b D B R T2,
—RRANT. FEMOLHTEER~OBATE B LT 256, MNs OO R 13600 um %8 2 HEIZERE
ENTODEENEN B, 2 2 TARZETIL, hPTHua ORIERIZ IR R HR L T, $toRES
% 800 um & L7=, ZOfER, hPTHis-loaded MNs Zi 35 Z £125 Y . hPTHue B2 FIEFHZPLHK
T% hPTHya DWRINANH H4L7 (BA; 100 %),

hPTH e X, BT E BRI, W OIERZ T & s S, iEOWETIL, 7> MIhPTHu &
FIRENZ R TR LI5S, BRI EMIC L 2B BRI EM 2R L2 Z &35 7 hPTHya & 1]
W EAHFRETARRIZ IV VT, hPTHL DILTREHERBIIEE TH 5 L B2 HID, ARZED invivo %
IEHFRBR T, Toex ICZDOBUTR SN H DD, hPTHua-loaded MNs J# 412555772 hPTH 3
DIHIRED EF-LIHRDFRD HiL, B FER & AEOMHPREHERS 27~ Uiz, BHFRERRN IR
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BRCid, 13 2 [E108EE T hPTHya-loaded MNs Z#EIF 5 L7= & 2 A, BAME B S 4 ER
DHEBRS =, ZDZ D, hPTHya-loaded MNs I, B¢ FER & RIZE 0 & B kI ER 27K
L. BHFERRCEHATH D Z LAVRENT,

F 7. BRI )5 . hPTHya-loaded MINs 3 EEESRZE 2D W RIC o 5 & L AVRENTZ,
ZAUE, hPTHyas-loaded MNs DI L 0 | FMA s rTREZSMIFLA TR 572 D1T, —IFIZ R
AN THEREME T2 DD ZDHIECHIZEHET 5 L) TEWL EDRERN S I T& 2,
L72h35 T, hPTHya-loaded MNs |2 & 2 B REHIREI I HHIVIRE Tl 5 &5 2 Hivd, £, HA XA
RESRRY TH Y . AEEETEOEVMEE TH D Z b, BIFITR L TUEE A SRR R~ 2
EMIRN, S DBIT, TEIEREROFE R D . AWFIRICIST D hPTHya-loaded MNs (3, 7 M@
(ZEIDEIR - HRT D Z LD b BHORE~DIRAEB R D & i D, BRI T,
S BITFEMARZZ RIEORFI LI T D3, ARFSETH Y MNs 32270 DRI hPTHLa 1%
BOEERTRETH V. hPTHLa ORREGEEIC K A BHFFEIREICAH TH D LB BiID,

28



FHIE b b iPS HIRRHIR=WRITEEREE % A\ - H ) ORLBIRIUAR AT R DRESE

F2 mETIZRWT, HA B ZFIH U7 BHAREIR R ORBOE I L, — 5, 29 LT
BT Ttk WM A 2 BRI 3 D BRI, FHI B & 7ol X =TS8 RS & FA TR DRI B
OFEA T 208D 8 5 24, ZAVE CREHHRE & IS I ORBRIMEORHII I L, S
TEOERHNGIVTE I 2%, 2 CHEIHIL, 2RO <, MEOT -2 EHLEE
ThHDHZ LB, invitro ZOVin vivo (Z3517F DHREERIN K O st Z do\ Tl b SR TR &
NTCW5, FHZ7 > NoOMERE (18 um) 1%, BEEEOHRTIEE FOMERE (17 um) &bty VEA
EHT D20, 7 v MNEEERWIEYREERN e N EE TORYEEE TR AN ST S, L
LW, B NEEET » MEETIE, £% (B :469um, 7> b :32um) RJE2E (b b
297mm, 7> b :200mm) OFEA X TP, BER, B EOMNEGE OB EE ONFE
F72 %%, Jung HIE, 2L FEDFYD 5 6 A FIDOFH C~T L AT v M EEITT 278D b
MUEL Y b 209 B T HEOFMOFEESIET 10 LU RIS S0 EWE L TWD %, £/,
Schmook 5 DEAFIZINTE, 7 v MEEIZEIT 5 terbinafine <2 hydrocortison D%t flux (X, b Az
G 50 - 55 5 TH D Z LAVRINTEY 2. 7 v MNEEIZIRT 25 ModiEtEid e bR &
THEIZENWZ ERHDINTWD, Fo, 7HXEEITE HIZE MEIDIEE RO & ShH 0,
MAEFEOHECT S U ATHRE TR U ATROES, FFEMH e NERE & 572 5720, JelrE
S DB K O T ERAVE UG5 ¥, T70b b, BT # ORE 2 I E Y OR R
WRIMERHIOORER S, & b TOWRINEZ TR 5 2 LIFEE L0, Zo7z), #RARINEGS %
BRARICH T 272 012iE, & MR 2 O CREBRIUE A ZHITT 5 B3 0 D, LLRAG, E
MR RSO N IE, EmE-CHHAT D D 5 BT, R — RSN S DO
ICRELSEET L, 220, ITFEINOHRMEIZ D HET /L E LT, EpiSkin®, Skin Ethic®,
EpiDerm®IZfRFR I 5 & 912 8 IREFR DR ZILIESS keratinocytes 2 FHV Tz —IRITEFRET /L3
ZHEEARE SIVTND, TS D =IRTCEFR G ET /WL, BRI 72 8 DR R K OF T
fili, {LHESROZEMRHNZ: SIEAFIAENTHD 0D, b & &7 291 K5 keratinocytes 73T
HBHCh 57012, FBREIRE L COMBMHARIZIRAD 05 LW O BEAR B D, I HIZ, =Wt
K542 EpiDerm™, Skin Ethic®IZ3317 % caffeine DiBfREIT, & FER & H_TENLEIL 23 14,
102 v & Schreiber 523 L TWA K 928, ZD X 9 72 TR EEIC DWW T, FEDN
U7 RERRIHME S | mEME T e FEE & AT~ E A Y £ DT, BT IR R ORI
DT R ENEOFTHMIIL, HIFERE B DM 2 W37 223 MR OREEL KD HAL TV D,

—J5, iPS ML, St ReM R OMERRISIERE 2 A DMl C, FARERERORIBE DB CE A < F

29



FEDED HALTUN D 28, iPS M DOMEREIERE A TE2 L, & b iPS Al 5 & B RFITHALLoORHRE
AT UL, BWBUEE R OREDREZ FRFTRETH V. b FRIBIZ L Vit iiE L Y T
BERE AT~ DAk A I TR MR Il 2 2 ERNCEBL T E 5 LB 2 Hid, £7RE iPS Hifuh
RO =W G 2 i UE, B EREERF ORI E RN S FTREIC /2 D & B 2 bivd,
ZIVETIT, REUKISESCH BRI/ & DR RT3 2 e By & LT, iPS #lfuz H]
N BRSOV ERUNIEDSMEREIE SIVTE T 3%, L L2eni b, iPS HlaH koD S iRk 278 R
WL I ORIR SIS L7 1370,

Z ZCOARE TR, ORI 31T 5 iPSC-based skin DA FAMEZ7Hd~2 729012, 4y &
DI D KIEMESRRY & L C, 5(6)-carboxyfluorescein (CF) A O fluorescein isothiocyanate dextran 4000
(FD4) IR L., ZNHTT /LD iPSC-based skin (23317 2 ke E 4 51l L7,
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32 fEE

3-2-1 iPSC-based skin D{E#L

BeiiE, K8 & ERE TR SN T D, IEEIEE S HICEHEIICR S & REITEEEEL &
V. WRIORERED O A RE, TR~ L b L, BRI N THREZHE 5 AEIENTERL S
52 EMEBIVTNS B (Figure 22), % Z T iPS Mz AW CRE A ERT 25410 AkDRZ
JEREEDOIERGEFRRI IS & | iPS Hifa) & /b S B7- 3R AL O keratinocytes & ELRZE D fibroblasts
ZFWT, REOHbEAET Z & TRIEEZ R 7= (Figure 23),

BI—H—
Filaggrin
Bt R L R e R e fHE Loricrin
S e e O e S B SR e S el =

EEHIE 7 Keratin 1
}Keratin 10 .34

o> S R i

RS (Keratinocytes)

oooooooooo oooooooooo Q@ EER  koratin 14

QXE/;L BET:
(Fibroblasts)

Figure 22.  Skin turnover and their markers

=RuiEE
AME | REEEE REE
— RIS > T  mum- anE
Keratinocytes X

F4E iPS HiRa MM % = Coll
(201B7) el [ — Collagen gel ollagen gel
Fibroblasts (ERETIV) iPS filRHkEREEER
Keratinocytes

Figure 23. Preparation methods of human iPSC-based skin
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[t N iPS il b B Eftia~ns3k]

iPS i~ 5 2R FLECE keratinocytes 2 OF fibroblasts ~3b L7= 2 & ZHEiRd 5 7-012., FZRED
BIER O~ — T —REIOFHI Z1T > 72, 730 LT bR ORI RE 2 BERBIEE L= L 2 A, 47
(b DRI, keratinocytes (Figure 24b) & O fibroblasts (Figure 24c) £k ~EIZREZ L L, ZDORARITAR
53k iPS ik Tdh 5 201B7 (Figure 24a) & I3 HINNTE > Tz, I HIT, s koML, %
FERYLalc k0 . ZNENREIEERE keratinocytes & OY fibroblasts DOf\FE2~—H—TH 5
keratin14 (F2 £ F4/EE keratinocytes, Figure 24d), collagen | (fibroblasts, Figure 24e), vimentin (fibroblasts,
Figure 24f) DX > /37 FEBINHERR ST,

Keratin 14 / DAPI Collagen | / DAPI Vimentin / DAPI

Figure 24. Morphological characteristics of human iPS cells-derived keratinocytes and fibroblasts. iPS
cells were differentiated into keratinocytes and fibroblasts. To confirm the differentiation of iPS cells
into keratinocytes or fibroblasts, we observed cellular morphology and expression of cellular markers.
Representative images were shown; Morphology of (a) undifferentiated iPS cells (201B7 cells), (b) iPS
cells-derived keratinocytes and (c) iPS cells-derived fibroblasts. Immunocytochemistry of (d) keratin 14
in iPS cells-derived keratinocytes, () collagen I and (f) vimentin in iPS cells-derived fibroblasts.

(Naito et al., J. Pharm. Sci. 2019, 108, 3524-3527. Figure S1)
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[iPS #HlaH >k keratinocytes & O* fibroblasts Z FV V7= Bz i HESR O 1ERL]

iPS ek keratinocytes & U fibroblasts 7> & FHR U 7-fHkDS AL Cdo 2 = & s 57z
DOIZ, ~Y b Y =TT (HE) Yethdh D\ 5k s ats ORI OfE & O~ —
T —2 LRy FEBLATHI L, RO =RockFRR)E CdH D EpiDerm™, b hAZJE & ik L7- (Figure
25, 26), iPS iRk C 31T D HE Yetaodmifg (Figure 25a) 1233\ N CREITBILIOR gD A
HAL, TR OER (Figure25b) CIISEESE~— I — keratin 14, AkfE, FERE~—7D
—TdH 5D keratin 10 OFEPHER SNz, ZHHDOFEFIL, EpiDerm™ (Figure 26A), b M7 &
(Figure 26B) DfEFR & AR CTH 7z,

Keratin 14, Keratin 10, DAPI

Figure 25. Structural characteristics of iPSC-based skins. Human skin-like structures were exhibited
in iPSC-based skin. Representative images are shown; (a) histology and (b) immunohistochemical
analysis of iPSC-based skin.

(Naito et al., J. Pharm. Sci. 2019, 108, 3524-3527. Figure 1a, d)
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A EpiDerm™

Keratin 14 / Keratin 10 / DAPI

Figure 26.  Structural characteristics of other skins. Representative images are shown; (A) (a)
histological and (b) immunohistochemical analysis of three-dimensional epidermis model, EpiDerm™.
(B) (@) histological and (b, ¢) immunohistochemical analysis of human skin.

(Naito et al., J. Pharm. Sci. 2019, 108, 3524-3527. Figure 1b, c, e-g)
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3-2-2  iPSC-based skin OFR IR ~Dht

[0 T RO BLAMD iPSC-based skin (Z331F 25 1]

FRRWRINEHZ 51 2 iPSC-based skin DA FINEZ T3 572, iPSC-based skin % FHV N T4y 5D
RIp DT NAOFEE AT LTz, T7Rbh, HFRORRLKEMELEHmE LT CF & FD4
%R L, iPSC-based skin | 2351 F Bttt (Figure27) M35 & & HIZ, TOMDEEIZRIT D%
WPEORER (Figure 28) & Hlz L7, REJEDIWN=a T —7 - 7/L (Figure 27a) (23 T, FERA)
HNALEMOFEIENE R LT=—J5 T, iPSC-based skin (23317 % CF, FD4 D&% (Figure 27b)
T, ENENIERBIAG 30 43 K U8 120 43 THMG@AI O 7 7 % A WA bTe, 7z, iPSC-based
skin 12317 % FD4 OF# 7 7 4 A AITETORNNRLGIL, 7 >~ NEE (Figure 28a), EpiDerm™
(Figure 28b), t MMiHIEE (Figure 28c) (23T HIRLIOER T 74 A LB, S HIZ, iPSC-
based skin (2351 2t L, MORJE & [FRRIC, 70 FRIKFRIZREEEZ R LI b DD, ZDRFES
R IMOLE LD b MEE R LT

(a) Collagen gel generated from : ) ,
iPS cells-derived fibroblasts (b) IPSC-based skin
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Figure 27. Transdermal permeability of model drugs across skins generated from iPS cells. Model
drugs permeated across the iPSC-based skin in a molecular weight-dependent manner with lag time. (a)
Transdermal permeability of CF and FD4 through collagen gel generated form human iPS cells-derived
fibroblasts; (b) transdermal permeability of CF and FD4 through iPSC-based skin (iPS cells-derived
keratinocytes and collagen gel generated form human iPS cells-derived fibroblasts) through rat skin.
Results are expressed as the means + SE of 3-4 experiments. Keys : (@) CF and (A ) FDA4.

(Naito et al., J. Pharm. Sci. 2019, 108, 3524-3527. Figure 2a and S2)
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(a) Rat skin (b) EpiDerm™ (c) Human skin
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Figure 28. Transdermal permeability of model drugs across other skins. (a) Transdermal permeability
of CF and FD4 through rat skin; (b) transdermal permeability of CF and FD4 through EpiDerm™; (c)
transdermal permeability of CF and FD4 through human cadaver skin. Results for rat skin and
EpiDerm™ are expressed as the means * SE of 3-4 experiments. Results for human skin are
representative data of single experiment. Keys: (@) CF and (A) FD4.

(Naito et al., J. Pharm. Sci. 2019, 108, 3524-3527. Figure 2b, 2¢ and S3)
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33 &%=

AWFFE IR, BHFEOBWIEIE,. © NEUE, =R RIE 2 W TR BRI IR R0 5 HIEE
T VO BHE L C, iPSC-based skin OFREZRINGHATR & L COBMMEARHE L7z, FEIEFIC
keratinocytes 7> 72 3K FZ & fibrobloblasts 7> 572 5 E R TR S 5 888, i E Iz, iPS fllfu4
b &7z keratinocytes & I fibroblasts % FHVC., iPS AR SR & 2 /B L 7251123 v < oy
WESNTELB%, LM Lans, PIREEEMIE R —kom > RZERREWZOIZ, R
E LT RE RS 57-0120%, EH 61 iPS Hillaisko keratinocytes & fibroblasts 2 V2 Z & A3
HE LV, S HIZ, iPS e kO LRI A A3 2 Z LB iPS HildH RE D22 it
HFEHAREIZ /2D, £ 2T, ABFFETIL. keratinocytes X O fibroblasts O & & iPS FlliEs 543k &
4, iPSC-based skin DYERLZ AV =, 43k L 7= keratinocytes & O* fibroblasts dRFAfi & L C. fAEEH72~
—71—"T& % keratinl4, collagen| % U vimentin OFE AR LT, £7o, LRIOWEIZL D & PR
K% keratinocytes HISRDEZJEIERUZ VT, RIEEE~—7—Th 5 keratinld, AbkE K& OFERL
JE~—71—"Cb 5 keratinl0, RO AMEIE~—H—"CTd 2 loricrin, involucrin 72 X, ~—7h—#
PR DFBIATHET 2 Z LT, (R LT B T 5 Z & 2 BAHT T2 00, —J5 0 AR
IZFWW TR L7z iPSC-based skin (X, MAEEEROIEIESR loricrin DFEBUTIT L A EBIE SN2 h o T
(data not shown), = DEE/2AEREEEI ML SNRWBIZIL, EROFETHLRLNTEY, Z0
FERE—FLI=®, L Lans, A CER L7 iPS MR sk, kot & Rk E
JEEEZ A L. S 51T keratinld <2 keratinl0 OFEEAN HLO-, £7- Z OfEANT. =RocEEERET
&5 EpiDerm™ <Pt MBI W T HORER SN2 &b, MERLL 72 iPS M Sk Ok 3584
IR L ITEVEEN S DD, FEITHEOBECHEEE AT 5 2 LvREnT,

—MWEINT, & NEFEIX, THE, Ty DX D IO RS BHFO SOt EET /U
FEAENV WY THER AT 5 ™, iPSC-based skin (2351F 5 &7 /LY OFn @ RN L SEBR PN S
DT T HA LDBRLLI, S HIT, iPSC-based skin (Z351F % MO TR Xy TRk AF R e dii A L
foo —J7, ZORMEHEEEIL, b MEHEEICRT 25 aE s g U CEVEZ /R LT, 202 Lo
5. ABFZECIERLL 7= iPSC-based skin IXEANT Tlddh D & DODORFITELIO Y THEREER A L,
CF, FD4 DX 5 7253 FBDEIR HE ORBIPIWEHIA FTRE TH H Z L AVRENTZ, & MEEIC
BT H3FE 2 TR/ 2 IR O 7= DIZIE, B2 A B A A9 5 iPS Ml SR O /ERL
FiEEgR LTe BT K OIRA I EE R o3 & W ToEmMERHG 21T 9 72 & & R DML
ECThd, LNLRRD, AT, b MEEICIT 23 0 % Rl TRe /e 8- 2 iR OREEE &
LC. iPS Mlam HIERL U7 B 2 O T4 COMETH Y | TOBROE AT 7L LT, A
M7 RS AT 2 b D LEZ BD,
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=Tl

L3 BT 0 | BRI 2 BT AR & SR ORES A FR L C, BHsE
VR AT A RN S DR 5 TR HA B ETET 5 & & bic, BRI 500 5 b
I iPSC-based skin OB FMEZ L, L Foofisiaa 137,

%1 FE HA VY — DA ERFRIEGREE ALN OSBRI DU

HA 12V UgEINZ THE U DIEEREGEN LI 7 UEESRZFIH LT HA 7Ly — Rl
BTz, 20D HA Fvi— ME, BT 5 RZeMA e < | BHFRERRIC 578 ALN
ORI EZ R T Z & BT LT,

%2 7 HAZFEME T2 MNs Z IV BHRFRESHREE hPTH: e ORI EDSE

HA %3 L 95 MNs 1, BHFRIESRIE CH D hPTHLe & LI EICE AFTRETH H Z &
BRI BN CHRE L hPTHua 2 5095 Z &\ hPTHLa 2 B DR TREORETRE TH D =
EEHLMNI LT,

% 3 % b b iPSC-based skin % F\ /- 3R ORIV MR R O EE

ARFFE T, FEORRIGEHEAZ HR9 & LT, & b iPS Hiflus & iPSC-based skin A {FH L7z,
iPSC-based skin % IV 754 O Zn MRl Tl FdnEtiiio 7 7 2 A L L o5y BITIKF L
ToBEED T DI, T RO IR D FY ORBIRIGHE S ATRe TH D Z L 2 BNE Lie, —T7, €
ORFEFEBEIT, & MEHREICRIT 2BEE L i L CRVWEZ R LTI Z 8D, B MBI 53K
Yign@B O RN T, BN THSREZ T LS EABBNNETHL Z L b LN E L,

LLE, EHIE, BUED BRI S AU VKBS ALN M ONE 7152 hPTH1a 22003 & SRR
PEEETTREZR HA BUANICEE LTz, & 512, iPSC-based skin | Z351F % &7 /L S DR ROF N % ke
HIZRHIES 2% Z & T, iPSC-based skin OfREZRINGHI T B EET /v & L CORTREM A H AN LTz,
AWFFETHF DIV RN ST, BT 7o BRI A DR Ok U TR RO iR A 2k 2 b D &5
2 HD,
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SEROTR
15 RO

(3]

T Ly Ru gt b o A=KFIE, Toronto Research Chemicals, Inc. (North York, ON, Canada)
DEEAN LTz, “YCHEEGRT L R fg) YU v A%, Moravek, Inc. (Brea, CA, USA) LA L7, E
7 vm g (HYALURONSAN HA-LQSH, average molecular weight; 2300 kDa) (&, Kewpie Corporation
(Tokyo, Japan) L VWHEA L7z, oo P4 —L, ZU® ) KO 2T FUIIFILM Wako Pure
Chemicals Industries, Ltd. (Osaka, Japan) & W E§EA L7=,

(b MR E]
b MR EI, Platinum TRAINING (Henderson, NV, USA) LW EEA L7260 &V Z, LItgT~
TOE MR G2 O FERIITHSER O A A BT L DGR A 15 C N L 72,

|(ESL750):7))
Wistar RHEM:Z >~ b (250-270 g) M2 O Sprague Dawley 2~ >~ b (180-200 g) i, Japan SLC, Inc.
(Shizuoka, Japan) 7HREA LTz, L3~ CoOBM)IER I ERIER R A B SR iR e U Cf T

277,

[ALN £f A HA 70— ko fFRl]

ALN FHAHA 7L y— MILLFOFIRICHE > TER L7z, 7705, HA100mg ZfEHK 10g 12
WML, AKFnd 5% T 60°C THENVT 2 Z & T, HA WRERRL L7, HA WRIz7 VY 08¢
ETar Ut 329 EMNAL T 5 2 & T HA-SIT LV 2 — VIRAIRE 1572, 4 gltube
THTELTZ HA -2l 7 L 2 —/VIREGHRIC 1% Y VKR 1420 ub & 5 mg/mL ALN 7KK 1164
ul 23N - IRAH%, B2EE 6 Uz /LB TF v —A L h— NMIB L, 50°C T 2 A S
Bz, MBGEREOBRRERMICHIT D HA, a0 D4—, 70kl U Uz ALN OFEG
B, Zh2h 24, 767, 192, 12, 05ww% & L7, ALN Z&F70 HA 7L s— b b [Alkk
DOIFIETIER LT,
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(71— MERIED HA OREEERIE]

U UEEISING DU NIREIND HA-ZAM 7 v 2 —/WREW % 50°C T 2 HFEIELEE w73k 2
Brookfield Digital Rotational Viscometer (DV2THACJO, Brookfield Engineering Labs., Inc., Middleboro, MA,
USA) EO7 7 a1y 7B L, AE Y R/UBREEE 1 pm KON AU 3.84 51, 25°C @
ST 2 SRR 21T o 72,

[ALN £ A HA 73— R OKR~OERfE]
YERLL 72 ALN £ A HA 7L s— M2, {ERGRF TN L= & L [RIEORBREUKZ UL, R
AR 2 BIER LT,

[HA 2712 — OB AT]

SFERG (AT IV 03mgkg. 24V T4 2mgkg, 7 MV 7/ —)L 25mglkg) N

BT & % B T ORI L2 Wistar SRBEMET ~ S OREERIC, HA ZLs— R Z2TH L, 24 B ICE]
BELT-, Z0tk, BAFBLCIIT 2RI A % B RCBlEE L,

[ALN £ A HA 7V s — b DR AR ]

SREREAS (AT IV 03mgkg. XY T A 2mgkg. 7 LT 7/ —/L 25mglkg) RN
HAZ LD T, Wistar SRHEE T ~ MEEZERANY B ROER V) W TRIE#, SHE
FFHEIC TLRESES T, HIE DT » MrDEEEH L, BERANCAE LT 25 MERG i

B ChRZ: L7-t%. phosphate buffer solution (PBS) Tya4 L., fifHRFE T -30°C CRAF L7=, EEL20
mm (fifE : 314cm?) DOMIIZF B\ T > MEREEH H\WNEe gL 7 oV RRE Lo
L 77— B G DB PN % & O IR 235 Lz, ALN EAHA 71— | (Hf%: 0.785
cm?, ALNOSmMg &) HDHWEYC 155k ALN A HA 7L — K (ffE : 0.95cm?, ALN 0.625mg
) B, TNENT v MNEEH DLW E NEBOMERANCERL, LT v RS REE
ol Flo, LB AL, 3mL @ PBS Aiilc L, B/WTIEREME T T 32 °C Z#ERF L, Lk
78 —NOERITRIR - & A8 — T —Z PN THIRHREE LT, ZiFEbst. L7 % —%ik (0.3
mL) AR U 7L, EORRICRI UAFED PBS A L7 ©, T v MNEEEHE LT-
ALN JEEEX, WA o~ 25 7 4 — (RP-HPLC) (211, Wong & D 2 253512, &k
HDOSHC L VIE LTz, b MEZ2ZEE L7~ ALN BEEIL. $771100ul (2, Clear-Sol | (Nacalai
Tesque, Inc., Kyoto, Japan) 5mL ZiRA L C—BEEHE L7-1%, Rk > FL—a w4 (LSC-6100,
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Aloka, Tokyo, Japan) (Z & 0 BEHTEMEZIET 2 2 & TR LT,

[RP-HPLC &S]

HPLC system LC-10AS (Shimadzu Corporation, Kyoto, Japan)

Column 5C18-PAQ (4.6 x 150 mm, (Nacalai Tesque Co. Ltd., Kyoto, Japan)
Mobile phase 1 mM NaEDTA-methanol (pH 6.5) / acetonitrile =98/ 2 (v/v)
Flow rate 1.0 mL/min

Wave length Excitation / Emission = 395 nm / 480 nm

Column temperature 40 °C

[Invivo &R HERER]

SHERA (AFFIVr 03mgkg. YT 4 2mgkg. 7 b7 7/ —L 25molkg) JEIEEPNER
BIZ L DR R ¢, BRAN) B U RUERN R VY ZHWTHIE L. Wistar 2lEET » REERIC,
UC 1% ALN £ A HA 71— |k (Dose2.5mg/kg) Ziiif L7z, et & LC “C 1% ALN (Dose
1mglkg) %7 v bORBEEIRE O FIRNE G- LT, £ 0%, SHERIRE D RRAICERILZA TV, 3305y
HiEtz, HEESET 5 2 & TS IV E ST, ST 100 ul 12 30% iEEE{k/kKS$E A 100
uL WINd % 2 & Tk, Clear-Sol ISmL AVRA L CT—HrFFE L7tz Ik o FL— a0
0 A X EREEZIE Uiz, FIRNEE G4 o Mg “C HiENE (Yofdose/mL) (%, ALN 72
JE (ng/mL) (ZZLT-14, FERMER D LT 0 7T A MULTIL ICE D T LT %, BRI 544
®D AUC 1%, 23 73—h A FNET/MIEIVEH LTz, “C #85#% ALN B A HA 771> — K
? AUC 1%, BIGEICK VR L%,

(M4 Ca?t JREEHIE])

SREREAS (AT IV 03mgkg. XY T A 2mgkg. 7 LT 7/ —/L 25mglkg) JEHENE
FAZ X BRI T C, Sprague Dawley SREEM:Z » N ORFEZERNY B R OERAT X VY VT
FE L7, Day0 {28\ T, BIEHEDT v MESIZ ALN EAHA 7Ly — K LF47-9 ALN 2.0 mg
SA. TR 3.14cm?) 34 & 24 Wi L7z, Day0 MUY 3 (ZRWT, Bl R TF > MERIR)
DEIMLAATV, wOBER HEZ0IT 2 2 & ¢ A7, it Ca2* JREEIEL, LU A E-
7 A hU =2— (Fujifilm Wako Pure Chemical Industries, Osaka, Japan) % FH\ N CHIE L7z %,
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[BHEMEET VT v MTBIT D ALN A HA 7Ly — b OB RERE R ER]

HERLE D Sprague Dawley AMEM:Z ~ h % naive fif, —FfES (A7 FIP 03mgkg, X%V 7
L2mgkg, 7 M7y 2 —v 25 mglkg) NERENE G K DIEE T C, PARME EHFRIE A AEE LT
OVX L7c#E%Z OVX #EE L, ZiEi 8 JMfAE Lz, —7F . ALN EAHA 71— BRI, JF
B U7c 4 %5, 2 BRI 1 [EIOSET, BIE LT v MEHIZ ALN HAHA 71—
b @720 ALN20mg &, MfE : 314cm?) 3 #ix 24 WA L=, E7-, Hlsiicdd
BTSRRI, IR L7s 4 %5, 2 I 1 BIOMEE T, ALN1mgkg %5 Tt
L7z TRTORAZIWT, JREAHH LY 8 %I T v MEAZEIESE, A TIISE 2Rt L.
VERL U7 AARREI A % HE Yotk BT CBIZE L %,

[FeatfiEsT]
L H#CIE, Student Newman Keuls 752 V-,
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2 E RO

(73]

v 7 ve R, Kikkoman Biochemifa Company (Tokyo, Japan) & 0 l§A L7-, hPTH1 (%, CosMED
Pharmaceutical Co., Ltd. (Kyoto, Japan) & ¥ fit5 <417z, 200 mg C18 54 SEP 77 7 A%, Phoenix
Pharmaceuticals, Inc. (Burlingame, CA,USA) L WA L7, VU > 7/L—X, Nacalai Tesque, Inc. (Kyoto,
Japan) L YHEA L7, Tissue-TeK®O.C.T.Compound /&, Sakura Finetek Japan Co., Ltd. (Tokyo, Japan) J
DEEA LT, /RTEHENVLT AT E R, =F L o7 2 U ERE (EDTA). 77 15 =213, WakoPure
Chemical Industries, Ltd. (Tokyo, Japan) & WA L7z, EDMOTTORIEZOWTIE, TIROFHHE
RIEA =,

(E]
Wistar 2147 ~ b (250-270g) KUY Sprague Dawley ~AffEPE= ~ b (180-2009) . JapanSLC, Inc.
(Shizuoka, Japan) 7>SHEA L7,

[hPTH..2-loaded MNs (D fE]

15% HA ZKESIRIZ, BTG T C hPTH s IR A IR L, IRG Lz, SRS T T ZDIRAEHK 0.3
mL % 2cm X 2cm OFFRIIIRINLT, 737 —% T 2 Btz S 7=, $FMNORmEITIR -T2
RRRAY 2 B2 L, 2000 HA JKIAIK 0.1 mL Z$5R1o[R CIAAMCIRIN LT, #5504 52 Cii S 714,
FEHAANZ 2em X 2em DRV ZF LT L7 X T— |k (PET) BEE L — a7, ftko
WEZSFTUNLI S92 L T, > — MRO hPTHya-loaded MN 274572, & 512, EAL 1 cm O
12< V< Z & T, hPTHya-loaded MNs %4572 47%,

[MNs H1> hPTHy .o & &IE]

MNs OFHZE F4LD hPTHLa BAHIET H 72012, MNs OIRHAN SEFE /3L, $14 PBS 5mL
DASTZASA T I L, 32 °C, 72rpm T LRFEIRET 2 2 & TR S B2 9, o7 IcEEns
hPTH1.3 &%, PTH (1-34) ELISA kit (PTH (1-34), Human, EIA Kit, High Sensitivity, Peninsula Laboratories
International, Inc. San Carlos, CA, USA) % W CTHIE L7=,
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[ZeEtaiR]

hPTHy.a-loaded MNs [XZEREH L 7= 7 /L 2 =0 AUORIZEE L, -20°C, 4°C £720%, =R (15-
20°C) S FCIRAFELTZ S, Bkt & LC, hPTHua % PBS ITI7)> L 7= hPTHya IR %7 CIREE T
RAELTo, 1 0 ARETRIZ, MNs ORI DEZYIVEEL . PBS TIAfESHTZ, MNs OFHERIIC
FeA79°% hPTHua &I, PTH (1-34) ELISA kit (PTH (1-34), Human, EIA Kit, High Sensitivity, Peninsula
Laboratories International, Inc. San Carlos, CA, USA) % FVNCHIE L7z,

(Ko B imtain]

A MNLE S L (N RSV E S L R U T A E LT 52 mglk) OREIENER 5 K 2 R
FC, Wistar REEMET ~ FOIEHAER ) B ROELRD 2V U ZHAWTHE L%, hPTHLa-
loaded MNs Z#HIIFE L7-=7 » MEIZ#EA L7, hPTHiy-loaded MNs &7 5 1 FE%IZ, hPTHoa
loaded MNs Z %75 L, #HEIAZ 04% K VS0 7 —KIgsiK < 10 e Uiz, R U7 —
KGR T 4 3 2= TBRE LT BRI ABIEE LTz, EHI2, 7 v M SES B4,
WHENOREEMH L, O.C.T. 223y RICX 28, RIFERIC L DulkEontk, KR/ =

h—2v (CM1950; Leica,Wetzlar, Germany) z T, 10 um DEIIZATA A 45 LT, U %EE
U7, Ok, 1ERL U 7-U 2 AEmEE (BIOZERO®; KEYENCE, Osaka, Japan) "CEHES 7= 44,

[BEEOK 78 EERIE]

NS =L (R ML E S — L N U T AL LT 52mglkg) DREENFE G X B R
TC, Wistar SRZHEET ~ hOFE A ER A AU ROBELRS VY EHAWTHE L%, hPTHL-
loaded MNs Z#IIF5 L7= 7 > MIEFBICHEH L, 1 KRR ICERE Uiz, @HFOZIZIs1T 2 TEWL fEI,
Tewameter (TM 300, Courage and Khazaka Electronic GmbH, Cologne, Germany) % FVWCHIE L7z, 372
b, WEL BB =72 Tk, WEMNZE L& S5 LIz, FRfS, 7—7A b
U B2 7% 20 [alfi U7z Bttt BRI & SEALE O IOV T S . TEWL JIEZAT 72 %,

[firaiR]

AR RV EH L (R L E X —L T N U T A E LT 52mglkg) DOREVENEE G X D Rk
T, Wistar REEHET » S OIEMAER Y AU ROERT Y U 2O THIE L7, hPTHLa0
loaded MNs Z#I156 L7= 7 > MIEFRICEN L7z, #ERFIC hPTHLa-loaded MNs ZfrE L, $HobkT-%
TV VS (Shodensha, Osaka, Japan) % AN CEIZR L7- %,
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[Invivo &R HERER]

Ry LS — L (X R e S — L R DAL LT 52mglkg) DORFRENEEET L 2 SRR
T, Wistar REEET » FOIEHABL N A ROERA I Y U 2O THIE L7214, hPTH1s
loaded MNs (20 ugirat) % =~ MEHIZEHA L7z, MNs 1D hPTH OBEGEIT, SR E TS
hPTHya S Z AW TEER L7, [FIRAT, FRise i & LT, hPTHya (20 pgfrat) % B2 MEHIZ L 0 5
L7, RREFOICSHERIR X 0 BRI A1 TV, EDTA03mg O 7 F =2 150KIU Z&TeT v~ F o

WAL U7, g, ISR YECT S 2 & ClEY VRS, B uE, R
JEHIEE T -80°C TRE L7e, B AR (Cre) KON Trax I, ISR ERER HAR 1 0 82
SR U727, hPTH13s @ MNs (Z L B E B 5-85 D\ NERE FIEESH% 0 AUC 13, AIFEIC L D EH L7Z %

(i hPTH a0 JEEEHIE]

IMAEYS 2 7LD hPTHLa (3, 200mgC18 &4 SEP U7 L& HWTHI, FR LT, 55075
RIS EEP% . ELSA v MIfHE O ElAbuffer THIAME L 7=, IMAEH hPTHua I, PTH (1-34)
ELISA kit (PTH (1-34), Human, EIA Kit, High Sensitivity, Peninsula Laboratories International, Inc. San Carlos,
CA,USA) % W THIE L7,

(B FE e ]
NS L (XY RV — b N T AL LT 52mglkg) FEZENEEGIT & B R T
THIE L7 Wistar SBIEM:T ~ R OREERIZ, hPTHis-loaded MNs (20 pg/rat) %3 H L, 1 FFfEI% KA
LTz, 0%, BRI DM A4 H ACEIEE L,

(i hRiE e SR |

HERLE D Sprague Dawley RMfEM:Z » R % naive B, <2 ML EZ—L (X2 ML E S —/LF
MU DAL LT 52mg/kg) EIZERNER G LD R T, PR BAHAREAE L COVX L7ciEx
OVX L L, =i 8 HMfAHE Lz, —F. hPTHya-loaded MNs BEIZI, INSEZHH L7- 4
%, 1IN 2 [AIOSEE T, $IFEL7-T v MEEIC hPTHys-loaded MNs (20 pg/rat) % 24 BT
MUTe, E£7z. HBSHRToH 2 5 FHSFCIT, IREARH L7z 4 B O, 1EMIC 2 [BloosEE
C, hPTH13 (20 pgfrat) % K2 NS L7z, T XTORAZERWT, JREEH LY 8 HfkICT v M &
BIESH, A7 FIISE A4 U, (ER U7k R 2 HE Yetats, BB CllgR Lz 4%,
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I FROE

[FE]

Essential 8 Flex Media, vitronectin, defined keratinocyte-serum-free medium (DKSFM), Insulin-
Transfferin-Selenium-Sodium Pyruvate (ITS-A) supplement, 24-well polycarbonate cell culture inserts
with 0.4 pum pore size, keratinocyte-serum-free medium (KSFM) (X, Thermo Fisher Scientific
(Waltham, MA) XV EEAL7-, Matrigel (%, BD Biosciences (Franklin Lakes, NJ) X 0 A L7z,
mTeSR1 media /%, STEMCELL Technologies Inc. (Vancouver, Canada) X YA L7z, Y-27632,
all-trans retinoic acid (ATRA). gelatin, ascorbic acid, normal goat serum {% FUJIFILM Wako Pure
Chemicals Industries, Ltd. (Osaka, Japan) £ VA L7z, Bone morphogenetic protein 4 (BMP4) |3,
R&D Systems, Inc, (Minneapolis, MN) J Y fi£ A L7=, Epidermal growth factor (EGF) 1%, PeproTech,
Inc. (Rocky Hill, NJ) L YREAL7=, Accutase /X, Merk-Millipore (Billerica, MA) X WA L7,
Fibronectin (& Corning (NY) L WA L7z, Collagentype I %, Advanced BioMatrix (San Diego, CA)
L VEEA L7, Repro Stem medium /%, ReproCELL (Yokohama, Japan) X VA L7z, Transforming
growth factor beta-2 (TGFp-2) (% R&D Systems, Inc. (Minneapolis, MN) X DA L7z, Dulbecco’s
Modified Eagle Medium with high glucose (DMEM), Triton X-100 /% Nacalai Tesque, Inc. (Kyoto,
Japan) L YHEA L7-, Fetal bovine serum (FBS) &, Biosera (Marikina, Philippines) L YA L7,
Atelocollagen %, KOKEN CO., LTD. (Tokyo, Japan) L VYE§A L7, DAPI|E, Roche Diagnostics
GmbH (Mannheim, Germany) X WA L7-, CF, FD4 |Z, Sigma-Aldrich Company (St. Louis, MO)
FOIEALT,

[HifA]
LU FOfuRZ . FedlOIE T L7,
Rabbit anti-keratin 14 antibodes (clone: Poly19053, BioLegend, San Diego, CA) (1:1000)
Rabbit anti-collagen | antibodies (Abcam plc., Cambridge, UK) (1:500)
Mouse anti-vimentin antibodies (clone: V9, Santa Cruz Biotechnology, Inc., Dallas, TX) (1:50)
Mouse anti-keratin 10 antibodies (clone: RKSE60, Abcam plc., Cambridge, UK) (1:500)
Goat anti-rabbit immunoglobulin G (IgG) conjugated with Alexa 488 (Thermo Fisher Scientific,
Waltham, MA) (1:1000)
Goat anti-mouse immunoglobulin G (IgG) conjugated with Alexa 594 (Thermo Fisher Scientific,

Waltham, MA) (1:1000)
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(=W EET V]
EpiDerm™ (. MatTek corporation, Ashland, MA L W A L7=,

€23l
b iPS fiRk 201B7 1L, L ERRACE GRERKRS) L0 fE-%521F %, Essential 8 Flex Media %
W vitronectin AR E 2 —T 4 L LT 4 v o FCHERR LT,

[e FEE]
b MEJEI, Platinum TRAINING (Henderson, NV, USA) L WA L7=,

|ESL750):7)
Wistar s7#EMEZ »~ & (250-270g) 1%, Japan SLC, Inc. (Shizuoka, Japan) 7>SHEA L7z,

[E5HstH A

Keratinocytes medium 1

Defined keratinocyte serum free medium (DKSFM)
+ All-trans retinoic acid (ATRA, final concentration 1 uM)

+ Bone morphogenetic protein 4 (BMP4, final concentration 25 ng/mL)

Keratinocytes medium 2

Defined keratinocyte serum free medium (DKSFM)

+ Epidermal growth factor (EGF, final concentration 20 ng/mL)

Keratinocytes medium 3

Defined keratinocyte serum free medium (DKSFM)

+ Epidermal growth factor (EGF, final concentration 20 ng/mL)
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+Y-27632 (final concentration 10 uM)

Fibroblast differentiation medium

Repro Stem medium (bFGF (—))

+ Transforming growth factor beta 2 (TGF 3 2, final concentration 10 ng/mL)
+Y-27632 (final concentration 10 uM)
+ Insulin-Transfferin-Selenium-Sodium Pyruvate (ITS-A) supplement

+ Ascorbic acid (final concentration 0.3 mM)

Fibroblast medium 1

Dulbecco’s Modified Eagle Medium with high glucose (DMEM)
+ 20% Fetal bovine serum (FBS)

+ Ascorbic acid (final concentration 0.3 mM)

Fibroblast medium 2

Dulbecco’s Modified Eagle Medium with high glucose (DMEM)
+ 10% Fetal bovine serum (FBS)

3D medium

Keratinocyte serum free medium (KSFM) 50%

+ Dulbecco’s Modified Eagle Medium with high glucose (DMEM) 45 %
+ Fetal bovine serum (FBS) 5%

+ Calcium chloride (CaCl,, final concentration 1.8 mM)

[iPS A~ keratinocytes ~D43{t]
iPS I~ 5 keratinocytes ~D43biL, LARTOME 330 (2ht-~7-, 725, 201B7 % 05 mM
EDTA/PBS % W CHIEE L, =2 =—IRHET matrigel =— 7 ¢ v > = [ CFBFRfS . FKBREE L LT 10
UM Y-27632 Z A0 L 7= mTeSR1 media (Z L ¥ 24 IfEjE5#8 L7-, Day0 ThiHfiA Keratinocyte medium 1
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(Y0 R %, 4 HifES#E L7-, Day4 T, H3Hi% Keratinocyte medium2 (28] B %, 51210 HFEE:
F L7-, Accutase (2 X 0 MR Z FIEE L, KR & LC 0.01 mg/mL fibronectin A 0 0.03 mg/mL collagen
| Za—F L7274 v o = ISR L, Keratinocyte medium 3 CRBRE L7=, flfIL, #BFEL7-f%. iR
(15-20°C) T 30 /O HliHE U714, BsHiAcHd 2 = L ¢, AURICHES LTSz 7% LT-, —kocks
FREOMERITIZ, 5 Bk oML VT,

[iPS #HAtA> & fibroblasts ~743 k]
iPS i)~ fibroblasts ~D ki, LARIOEE ®1ht-7-, $70b, 201B7 Z{8EET 1 v =
|Z#5FE L. Fibroblast differentiation medium T 3 HEF#T 2 Z & CIRERIAZ TR S BT, IRERIANIE
gelatin Z=— R~ L7271 v =2 L, Fibroblast medium1 % M T 11 H#EZ#% L7, Day14 (Zi\
T, Mk L, Fibroblast medium2 TH7#E L7z, —IROcHAERE OIERUIL, 5 Bk ORIl Z
W=,

(25 —4 2L ofEil]

BERRAR S L CoaT—r 7 E, BEIOE PIZhE, iPS Hllfa 1k fibroblasts 2 VT
BT, F72bb, K ETHKIEE L LT 250uM 7 A =L B RN Atelocollagen #8912, 10% FBS
AN DMEM (2878 L7 iPS flifa 3k fibroblasts 2784 L7z IRGIREAREES T « v = \THRRE L .
37°C,5%CO; A > F 2"—& T LRHHFFE LTz, D%, A o FaX—FNITHRE LIZA—E XLy
AT, T4 v aZk 60rpm TlEHREFE Lo, Bili 2-3 HAICAH LTc, = Rochs e DOIE
BUZIE, VERERE L OB LIz 77— 7 a v,

[iPSC-based skin D fERL]
iPSC-based skin DYEE L, LARIDIIE I ~T, 7005, RT7 ¥ X04pm ORY T —ARF—
NSFIEA G T D 24-well BIVTNTF ¥ —A H— MIRE LTz 7 —5 490 1T iPS Miflapisk
keratinocytes Z#&f& L, -/ > — M % Keratinocyte medium 3 Cii7= L7z, 2 H 15524 keratinocyte
oD R A 25 %% L. 3D medium T > h— MM A 72 L7z, B5iE 1 IR 3 [ElOBEE TAgHt

L. 30-40 ARG L7,
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GRS Nl

iPS #HAa FH 3k keratinocytes, iPS fifEE 3k fibroblasts, iPSC-based skin OF#HARTIR AT M O ik b
FHAX, DIRTOHE B 0E M To7o, T35, Al PBS (W L2 4% /RTHRVAT VT
b REIE T 15-20°C, 5 fHiFET 2 2 & T, B Uiz, =WOonHRREIX. PBS ITHENLTZ 4% /X
THRNVLT VT REIRCEER, X774 L, 278 h—22H0WTERE2ATA A LT,
FEAREITIE, HE Yefath, BEMERHC L MRFIICBIZE Lo, Sl Pl v Cid, /377
¢ % 95°C T 20 43 fH, 10mM 7 = iR (pH6.0) TIRIET 5 Z & T, PUFIRISL L7z,
T, YA % 10% 15 Y I & 00 0.1% Triton X-100 474 ¢ PBS 122 L, 15-20°C T 1 K&
Uiz, Z0%, —Uilk% 4 °C T—BSUR STz, PBS CTHEfth, ek —kbik% 15-20 °C T
—WesiR SE T, £ZT PBS IZIA) L7- 2 pg/mL DAPI % 15-20 °C C 15 Z5RUG &85 2 & T L
oo MR OMERRIZ 1T 5 & /R 7 388, HOREAMEE (BIOZERO® ; KEYENCE, Osaka, Japan) (2 &
DEIEL LT,

[t EalR]

FefGmmasng, A 9 — MNEIZZE PBS 12172 L7= 0.25 mM CF %7213 FD4 % 05 mL,
A ¥ — MMAIZ PBS 1.7 mL Ziifi/z L7IRRETRAMA Lz 118, o L — F A2 A2 7 Lb— M 32
OC | ZHERF U7 EIEABICRRE L. R 100rpm TR & 9 Lz, BRI A P — MMAlD L& 7 %
—RABELL, S BICHE PBS A5 BRI LT, SR E LT 7> MRIE, TR =ochiE
2R (EpiDerm™), b MEHIEJEIZIBWTHERRZ, i b O OFsEtt: 2 5Hn L7z,
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