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AA ... Select cells and drug suitable for injection

BB ... Human neural crest nasal stem cells

CC ... Recovery of nervous system of brain disease and anosmia patients
DD ... Transplant through nose

(57) Abstract: The present invention relates to a pharmaceutical composition comprising nasal inferior turbinate-derived mesenchymal
stem cells as an active ingredient, the composition being administered by intranasal or intramaxillary administration by means of an
olfactory mucosa subepithelial injection, etc., in order to bypass the blood-brain barrier through a parolfactory pathway. The present
invention relates to a method in which stem cells, etc. are injected intranasally, thereby enabling various therapeutic material including
the stem cells to be efficiently delivered to the brain and nervous system through the olfactory organ and a trigeminal nervous system
pathway, and thus, through the method, it was confirmed that side effects occurring as a result of an entire body being exposed to a
drug may be reduced, and further, a sufficient amount of inferior turbinate-derived mesenchymal stem cells may be obtained safely
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at a desired time at low cost with high efficiency, and it was confirmed that side effects are few by means of the composition sharing
the same genetic origin with an individual being administered therewith, while the composition exhibits an excellent effect which is
the same as or greater than the effects of bone marrow-derived mesenchymal stem cells or adipose-derived mesenchymal stem cells,
and thus, by intranasally administering various therapeutic material including the nasal inferior turbinate-derived mesenchymal stem
cells, the composition is expected to be capable of minimizing side effects and utilized for preventing or developing a treatment for
brain and nervous system diseases.
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[77] A A3}k 7ol = HE AL S04, S84, AHA, 584, Ba A,

AHEAA o] 3| A A = FYAE AFEeho] A Tt

[78] ool wE A, AHA, B A HEA, A, EZT|A 9] H7HAR
SR, AT, DA, Fd, We, 2, 3 O]y E,
A7eab g, A A T, L AT, A S, AU EE,
B AYER, AA g, v AdAE2 e s g AE- AV ER
HZAAEZ QA FFE2EA|AAEZ O AUER, 7F9, 24,
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[80]
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[83]

ol Z a1 5 (Guar gum), o3&, & H]
ofgfnfo} il ol 2 A El HAEl )
A I ST, H-A 2 E Y, AT A
"ot )iAt 4, Z~H ol AmE 1 v 45 )
vegetable oil), B =1, A %A}, 7F&-9, v} ’e%, A H ol AL

el AL E g, Al A abmt <, &2l oll F /=2 F 4000, 6000, F-5 ot
T 23 75 fr(Lubri wax), Z-H o} A7 1] 5, 2~ H|of gl 4o},

G- EF, Absint 1l 47, vFA R E (Macrogol), $H4 THt S F 1 E

el AR, g A, A2, sk
Felol A=l Agatel v =, A, Oﬂﬁ‘rUrEw, ZAYEF,
S M EF, d-2o|Al, FAaF At S o 2EAl AR 4= T

< rgel e A e HUMAR= =, H2 ‘?it, o B AN EF,
W 2 opAF I R 25,
Ze] Al A2 EA YA S E R (E Ll 2|,
Zel S Ao H AR o 7, S o i, eha ol 29, 24T, 14k
dEU o, Bt i, A F, At S EE, Eolnl,
Zeda EelE, o AAER A SR EAAAER L AU ER §o]
AbgE = v

o gl whE Al Aol Mo g, e I 52 A gol AHEE
o, F ol upet A, AR, BEA, A, AESA, f 314l A 22 A
ol A = gl

< Lol g FAol= QAT AR = o, g ol w7 3HA,
HEA, FGA G EA 5ol A2 5= Utk

Bowhg o] whE A A ol = o} FFA o}, ERfUIRLEL WA AR Q A
Nt A HAAER QA H A o] 2] A2 igiﬂrE%, uA% %%iga,
ANAMUER | oSEAZR2du 2 dE ;cz Z~, HPMC 1828, HPMC 2906,
HPMC 2910 5 & E3}A)| 7} AL 4= 9l o, & Qo] ufe} Al H A A, BEA),

A A, AL AL 5

Y ulol 0 AL ol FALE 54 0,99 SHHE B AL
1%]714?1__1,4/\]‘014 1:41/\E3_:"£L_/\ /\].oﬂ Eﬂ/\Ei/\_'_Oﬂﬂ_q_EE.—Z/\]‘O_]‘J, 3 O]Z](PEG),
ofE] = YAFA el o ghg, R AT Z, 9B R B, WA,
=, E5a71E, aldAtel A, ve AEA ol Az R,
PAMAL L A A PG ER, Bl AGEH, FAGER, 92
gl Bieol| oA Eofntol =, REE W, ZE A= E, B

Abobu] =, SR, T #] 2 o 4] Eo}ulo] = g} e
ZAER), 7] L 2 AR o R 2AGEUR),

g, o dnnl g B ARG Ce d3A; Gt ERT gL

Ay 5 oF AT E F(NaHSO;) o] th 8t eh A7, v Bh g o 3 B 45 (Na,S
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[84]

[85]

[86]

[87]

,05), OFANHE F(Na,S0;,), A A7FA(N,), ol Z gt o vl B Evf 24 0 22
A, AT R H[AHT}ol = 0.1%, AR E LU = AL ol E,
%] @ g-#o}, o alt] ol H Eg} AT U EF, ol 4| B4 T 8] H glo] E9}
o SIS A Ml d T, SRR, AR, 25,
1 g2 FE5SHAL A A UER, SNV ER, E4 80,
g 2 A& £35S 5 9
o= 7k, e d, Y slE, S E A E,
EZQA JIEBAMAAER A~ AHolgl A
vl (Subanal), HA -, S A F, b2,
S| 28 =, GAE, U Eg s R s oldA YA, EL
T 2%, Y454l (Imhausen), B (=2 H ol AN 2 D Al =] &),
=2 A, o} 5l =& ¢] 5 2~ (Adeps solidus), E] & B 2L-G(Buytyrum Tego-G),
A || 2~ 3} m} 16(Cebes Pharma 16), & AFg}o] =H] o] 2~ 95, 5 EnH(Cotomar),
3] =5 3| SP, S-70-XXA, S-70-XX75(S-70-XX95), 3| == 3 H|(Hydrokote) 25,
3| =E A H 711, o] =2 X 2B (Idropostal), THALOll 2~ E 2} 2] 2-(Massa estrarium, A,
AS,B,C,D,E, L T), "FAF-MF, uh73, mhpE-15, W] Q473 2~ Eh-<ll,
vhelrb-EB, =3 A Z(0SI, OSIX, A, B, C, D, H, L), 2471 4l IV E}RI(AB, B,
A, BC, BBG, E. BGF, C, D, 299), %=X 2~€KN, Es), 9 ZH(W, R, S, M ,Fs),
Bl Al 2~ 8 Eg] =g Algho]l = 7] A(TG-95, MA, 57)¢F -2 71 Al 7} AFe-E 4= Q)T
AT T E g arg A Aol = A A, A, AbA], FH A, A S0l
EE ol gk A A= 7] FEE Aok sk o] el A o &
5, AF, ZH5 71 Y] o] E(calcium carbonate), 5~ &2 2~ (sucrose) H=i=
2 E Q ~(lactose), A El T& 4o A HTE & Thegh T3 A o] 9o
g e E g A2 §FEAEE AL EH L
AT FAE Agt AGAA == DA, W&NA, 74, Al HA &0l
] =] 58] AME-H = T s A ARl =, EFE gtekd o] 9o o] 2] 71HA]
YA, o & EH S84, A A, WA, BEA ol 28 5 vk v AT
FoAE g A A= B d 8, v EA, AA, A, A=A A,
A 7F et v vl G A, A YA 2= 22 =2 F (propylene glycol),
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FA/AE v 28 ARey)dl SR FE v, KRS T
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AR BE vE, A =TI, SA AR E R e s 23 a4, H 7TE o9
wopll & defxl ol wiel AAd 4= glan, nh A 8= & kR -9
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olal| A= A& HAE g H, & EWH T AL E FARATE
P& 9 E omgi

[106]

[107] 3, 2 WY (@ s= 2D JH3Ad FR=AES Foldhs @A R (b)
A7 AAA ] ¥ 2248 BUE EehE GAE sk, WAl A A EE
Anegde] 2aed YR, A7 Fol= Al B Adoss T8 v W
Folat, A7) B & HleA, 29y, 2 g of) 24 & eI,
D FH G R o] Fol Xl o2 RYH AEE st o] ] A E Eiete
A& 57X o= s, W& Al e gkt

[108] Vg A HHE AFEHA AR EE fo] " REZAS U 9
HA A A Gl S v A=A oA FE 7137\}3}7] st =] ol A
o] 85 = v x| o] A2 oju]dtt) 7] T H B2 S siRNA(small interference
RNA), shRNA(short hairpin RNA), miRNA(microRNA), 2] 2 2} ¢! (ribozyme),
DNAzyme, PNA(peptide nucleic acids), QFE] Al &~ 2] 21w F 8 QL EFo] =, 34,
FEP, AAFE= £ g5t 2d S st o] o Al ghE = 31-& ofy )

[109]

[110]

[111]

[112]

[113]

[114]

[115]

3, 4] @) A AR HE AR ARE R de ATE F e,
§2513;7J¢+.4 &=L H g Y Fo] = S5

22 214 EFY RT-PCR(Quantitative or semi-Quantitative real-time RT-PCR),
H5=(northern blot) 2 DNA H== RNA (Chlp) O 7 o] Fo|X|i= ol A FL}
AelE il & o] g3t A = A 7 Ao, o] AghE = A&

21 0] 237] (b) Al A ] e w59 9] 2| B ELISA,
HEAAT RS WA AL o BAb, @921 B 2.1 (Ouchterlony) T & SHAb,
E o 2 A5 skel A W el AR A, 1A TP A FACS
A

il ,
2 oo}l Fol A g} o4 AElE e o] galo] S =

2 g o

A % glont, ofel) Al e = 5L ol

g, aT e FHEDS s $S FERYY 5 ot oo
A= 5 op

B A Aol A, 2

Bl 3karat shiz o 22 uhg sl E Tl E
I3 MY =y dad 4= 9lo vl AE A= oy
A, e 24, s g a3 Hl A A = gy 94,
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T A gzt Folstel st gl AAlE Al H ol A she| gl 22 &
Ao, 7] shel A7) 2242 A F g A5 A Ertol A=A o E .,
Ak, i ghrl=hyo] 23hE A e) A A 3-53] Al skl
[132] 7] AA L &l AF ¢ shu| o) =4 o2 g Abe S| ) 2l =10

SV AEE Fo st fste], A A7 AF g 2242 4°Co A B B
2l 2ol A A -8 3t -8 M (Gibeo, Gaithersberg, MD) S 2 33| Al & &}t 1
=, THA] 54 PBS(phosphate buffered saline) 2. = 23] | & ¢ F, 2} =8
7H E o] &3] 0.5mm? 27| 2 2| Al
[133] A 222 100mm W & AAlo Fal A5 H Sefo|= FE A= Yo
Hj) k8 g Al of] §-2FA1 3 AL, 10% FBS(fetal bovine serum)”} 3E3H%
DMEM(Dulbeco's Modified Eagle's Media) | A1 & ¥ o 37°C, 5% CO, 37 2]
Hj k7] ol A wlj ¥t T). 2-35° 7k vl &3 Th &, Sefol B Fek B AAE &
Hj gl of] I-f-at= A EE Al Heke] g al, EHA & AREs A vl k8 5 Al
vpetel] & Abe S| gl e S5 SV AR E vie e 2 R oo
37EA Al W g A EE AFESFI T

WO 2022/010181 PCT/KR2021/008371
[128]
[129] [AA 4]
[130] AAd 1A S AN frEll 7 S 71 AIEMNTSCs) o] #3282 uj ek
]

[131

H
o
T

2

[134]
(135] A dl 2 FAlo] o]z ZRFo] A2
[136] 3 10 UER vl e} go], B g AEL NAAS R WD GFRAOR

SIS e Rl e V] ) Rl FE AR skl R S
/AR R F=& 55 A ste]l FALR SR s gl

[137] 5200 Wehd v} o], matehel 79l o2 A1 | g7l o} w54
T FAANENE AR el Fo AAE A,

[138] 7] FAE FAE 3 A AL w50 2=, & 30 vEhd vlef o,
T sl FAME Folste], R4 AT SEE T3 oF =0
FHE A R7E AL = 4ol UEhd vlel o), SR A AbE kg Fhdt
H AR etell AR Folste] ofEol Faks A EIF 9lon, 5ol e
e} o], A AbEat B A wet S Fah gl H A Woll FALS F-ol st
oFgo] FaH= BRI

[139]

[140] AAA3AX R FE G F=E G2 A HE A F6] 2 A9
[141] 71 AA ol 20 vpERd upe} gFo), 37kx] o] o] =l Al Yl oF =&

w0l do|7t Z2FA Aol 5 Ho| & & 6o Eh nle} o, vz
o

=
doliz Fusich wa, WES) Fo Qb eaor e 2
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WA 5] detel, Aok ) FH s e Aol W= 3 Zulslh
[142] 2%, % 70) Uhebdt ulsl Qo] EE npA R F Ao 5 08, 1Y
=z
T

[143] 175?%,_%801] Leh uhe) o], g E o] F24

=
O
[144] HﬁhE@ﬂ%ﬂ%ﬂﬂ%@Lﬂ%%ﬁduwaMWQWU§$4ﬂ§5
A ZE F of] A ol A trypan blue7}F ZF A B of 9l= A& ERl3lo], Ak =9
A A2 74 S glskalt)
[145]  H=3H 5 1000 VrERG B8R} o), | g whstol] AR shH| ) 72 T 1S
< 7] Al 3E£(1X1057/10uL) S pkh26(red) 2 G A Fe] AL & A E S 3] A 5o
iﬂi%ﬂﬁ%%W%mﬂﬁﬂ&ﬂ@ﬂvﬂrﬂwzlﬂiﬂiﬂﬂ
o

2A = 1

[146] Ei@ﬁﬂzﬂﬁﬂﬂﬂwké% RS Fo X R FES TAE w759
A W AR EE 22 ARHOE AE D RS Ags & g
A& &

[147]

[148]  AAld 4. wEeloldzole ity Sx3jo]w vl9 2 FET oA 6] 7 o
Fojo a3 g9l

[149]  AAId 4-1. 38 7] 2] £ 7] Al Z(MNTSCs) ¥ 72 U] Fo o i} & 7] /85
g Ws gl

[150]  WEtold Eo|=E Ik shi= g=sto] W wpg-2 GE ol A

Z 02 PBS, A3 0 2 Alek & 1) §-# 2 7] Ml E (hANTSCs)E 3714

'H (intracranial injection, IC; nasal dropping, IN; intravenous injection, IV) &=
%E%]Oﬂ o] 25}tal, 65 -l watermaze test W .2 7[¢/e 5 58 Y
52 waatgc,

[151] e =slo]l My npg-2 FER DL SXFAD F- A AF #-& vF-9- 2 (transgenic
mice)E AF&-3FATH SXFAD 34 A3k whg- 2= 17F T A9 1 4 Swedish
(K670N, M671L), Florida(I716V), 2 London(V7171) 7}54 & 23} o] ™ ¥ (FAD)
= ol e g, QI op 2ol = HlEH(A4) 71 T 695(APP)E
A gt} 3] vpg-2 FE R DS v Efol 2ol & ghii A o] AR 9l
ofl 2ol H-A e 1} o] £ el sto] wEtoll 2ol vl gHA o
Fa3g d3he st TH A dY 1 aav o dxslo|w o] FAtS

[152] 223k 5 110 Wb ube} o], PBSE 18k 155 Bl e 27142 &
o] 2 gk 155l M 71</sh s T o] WA 3 E 31.er 1vel Bl IC, IN



19
WO 2022/010181 PCT/KR2021/008371

Yo AEE o)A g 1R X =m AT} =A e A S
ol =

gl st glr}

[153]

[154] AN 42 3127 2 271 A EONTSCs) 117 ) Fofofl w2 7] oJ/8h4s
SRR EE

[155]  WlEfel A 2o B8 Bt iz hstolmy np92: FE R DA

[6)

20 2 PBS, A gl o2 AR s gl frEll & 7] Al (WNTSCs)E 3714
HWHH (intracranial injection; IC, nasal dropping; IN, intravenous injection; IV) 2. =
FE R A o] 2l5lal 6 F-ol] W A vH © & human nuclei antibody &
|- &38to] mp9-2 o] A2 hNTSCs& 2Helsk it
[156] LA 5 120] Ve vhef o] IC, IN WE 0 & F V[ A LS o] 4 8 Belle

o] 4] ANTSCs7H & AV E3E3L 98-S 2IsHeeh 1eub IV §H 08 A XS

o] 2] 3 7.6 9] o] A= W & 91 4] A} hNTSCs ] A Eo] 3] 515 4] ke,

(o]

[157]

[158] Al 4-3. 8| 3 & £ 714 E(ONTSCs) B 7 W Fof of] w2
Iba-1(Ionized calcium-binding adaptor protein-1) 23 &<l

[159]  WiEfelRl 2ol ng 3pbbd shi= d=slol W] vho-2 F & W o] A
%20 2 PBS, A&t o 2 Ale shu| o) S 20 A % (hNTSCs)-E— 374A
" (intracranial injection, nasal dropping, intravenous injection) 2.2 & = = 9 o]

o] 25taL 65 F-of] WA W o 7 Hgtold R ol = W g RkGof T Qg

microglial cell marker$! Iba-1 ®-& S E135}3 T}

[160] 1 A3, & 139] Ve vle} o] PBSE F1 & Lol Hl & VA XS
o] 2l gt Wlglold 2ol = U Tha-1 rd o] 7HASHS o™ Vel H
WO R A EE o] 2 g 1ol A Hetold 2ol = Hrg ZHAT U] A
L= Al gl ekl

[161]

[162] A 4-4. 3127 2 7] A E(MNTSCs) ¥4 W] Foof b2
NeuN(neuronal nuclei) && &<l

[163]  WlEold 2ol =E kg &= o= afo] )y np9-2 F & 5 dlo] A
et 22 PBS, 2wt 0 2 A SHHI ) -2l & 714 3 (hNTSCs)E HI 7 W
A% 5o (nasal dropping) 2 &= 2ol o] 4stal 65 F-ol MG He=

W Elold 2ol = I A7 A 3 marker$] NeuN & -& €13}l T},

[164] L A3}, 5 1400 YEpd vEel o] PBSE 9l gk 1ol vl IC, IN i o=

=7 MEE o] 23 150l A wlEtvtd ol = el & ZhA kol A A E Tl o]

J
Qe et

AA F7 e AS & R

[165] A o7 [CHHOE SV NEE o)A &= A Yo AH AEE A3t
T ARG = =2 5 J O IN A X o] A HFH-& A X o] 2] HH o]
oA A 9 Mo HEE o] & 3183198 w Qb E Bk ol g} X] R o]
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