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=40 2AEL 1Y JJr e U vH s ¢ 23§ Qduh. AR FAGEANA, g4 2AES GE
HERY 2 myzks o 233 4 ok, 93 FA S, ZhH ZAES sl o4t mE Jgas o 23
& glen, s ol del wiR ddas HIER A, WIERR] B1, WERY B2, W]ERY] B3, HIERY B5, HIERRI B6,
HlEll B12, HERY C, ®lEbR]l D, ®lElY E, W]l K, @Ak, wew, 24, d, 9, 2=, AF, ofd, Ay
F, 97, 9, FY, olxAE, enrt 3, gz, FHS 2 Aolaulow o]Fojz Fo v MEE),
AR FAAEANH, WFAE A5 A=ES et AR FA SN, dFAE FEE =5 z2teth. 9
5 FAGEAA, ddAE FF AEES ZEd. dF FAAEAdA, A BS-F5E Ad=ES ZE.
AF FAAEANA, WA FEE-FF I=ES Aunh. dF FAGSANA, 2 tarmags FEHOR &
HAA F 9y, AR FAdEANA, T2 taumagE < 80 WA oF 99 % FEET ¢ AUtk X FAAEANA,
2 tau-mag®E 80, 85, 90, 91, 92, 93, 94, 95, 96, 97, 98 = 99 % SEIAY, AV #}E F U 2
2 Aold WY W= fFastt. 9% FAGEAA, I tau-mags $AS] Fasth. F FAAEAA, Fa
tau-mags 9F 100 % & & UYvt. FA taumagE AJ=ECR <3 FHE 43NZF £ duk. FA tau-
magte Ao AdEFo=E Q3% FHE dSAZ 4 k. I taumage AEFo R Q3 FHE A4
v

FeE
4 4 dok. A taumage T GEFOER QIS FHE SSA F vt AJEFo=E Qs FH
tau-magoll o3 <F 20 oA ok 80 %7FA| HAE F Urt. J=Eo 2 <% FHE FA tau-magol o8 ¢F 20,
25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75 ¥+ 80 %} #o| TATH7 E T A9 272 AH9
H OES Uz Aad" 5 .

*
o
~
=

A5 A EAM, ALF vkl (sl oF 200mg)2t §A 8T ER-sl(EhTel o 3g)S E st
_]

= ’ hal "L:_‘ A
TS BE-T5% A=Fd d& vie addd F da, TF o=F & FEAeE aaAd &
o)
2R

QR FANEAA, AEF vl (SR o 200mge] vhvlE, BF §)A 2FOR Y HSAGHE
o o 3g, ¥ S e TP Tk YRS JF-FEE ouEL ok 4 X oF 12 F ulol o 90 A of

AAE FRA FIEE A/AYY 5 Aok Fa ANE A B B9AS B ES 93 9
A B2 WA FRAZE Aot =R FEEe weh, AT AAG Fa4 AA, = T % 2k
AA e Bew s daAel A8E = alth oW SEdl:, AT L/mE Fa AAE ven 2/

QR AYAA, T taurmags FOISE Fh A wE AP, S 27) R A5, 9FY Fu EE
9 4 ok A FAGEIA, Hh taumagel NERE B, wlavlg, 2 nEd AR 2 v
A N AE Y VSZERY A9 oFshe WAl At Agelth, F& taumag /AR 2 1 s
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F9) 4%, FHE el P oF 200 mg WA oF 2 g W W A & Aw
[e) 0 B_S‘

e
ol
Fi g
TS

- J

g H AAZE &olatar, vxFA, HLHE2TAE, A kA, wEd 9 oFEEE Bg
2 7 Arh. GF FAA SN, o9 T2 HsE A/AYS A/AF Az Fopo @Y &
Aol A 2 dEA Aok, 4R FAdEdA, BH-d 2 oukadlES b Ee] B
| o], =4 taumag® AHES U3 o]l aE¥Y: A taumagE TR
2 tau-mag® FHY A& taumagd WOoRFEEH < % A ¢ ¥ g

o
2 gefo] A&, dF w2 e dE, F, UbE, v dF Hd/Es vE
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o
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-
34 BRom A8E & JE A TV LY TAAENA, the A AR AT/ =
R(break-out) W, 4 Fuh(inpending) WW i FF =89 sht ol4e @AYl Tk A% AR

slsl AbgE 4 ek,

Wb, 9% PAAENA, 2HBE e 44E Agse] FhMoE AYE 5
- )
H

A= Fo G4 AES AR AEEHE &4 AR X we HAstE ARE S8 deld vsEE 4
88 T ¢ dgol BHACdNA olsiE . mEkA, %OQX}L A 7)ol whet o= HE|ES AR XE A
Aqg F J. 34 i*é% o B8 AT de FtEAASAD, GAF(E), AERAE ZE(EEA),
2 SYE(F FAA)E 28 7 vk A AAY FYPA FUHY de 2Yd FaE JLd &
% [Chang et al., The AAPS Journal, 15 : 41-52 (2013)]ellA &el=® 4= Qr}. AR FA| G SA, B84 A
T2 ol E FFFA, FtEH 940, EFAMCIE YEE, odEolE oUEE, YA, EFA 182,
z24d FYF, AAT, oS A&, FAs EFOEFYH ddud £ vt B oE WA, w4 24
= T B4 AES 7HEM, EDTA oUEH, s=FAzrd WudERZe~ fed2-4, Fikst UEF,
S 13 £ drh. 24 AAY F71Y o B Hu=E ¢18% £33 [Raphael et al., Therapeutic

o

2

Delivery, Feb 6, 2 : 197-216 (2015)]oA &= Sict.

Bee 9 npadlge THes AT A

AF FAdEAA AT £AECl ATHTG. dF FAAENA, AT 2AHAES EB9Y 2 rladlaes
g3y, AT RAEL EYolA "HTtaumag" o2 AFE F k. dF FAGECA, "HATF tau-mag"S
18 B9 4 ALF ntavlas Eete AT BEAelth. dF FAAENA, BT 2AES &%
E-dE et taurmag®] PladleS A4 mtavle, st wkadle, A rladle B2 08 FH 9
avlEd ¢ AdFUT. g5 FAdENA, E-ve & gFFol of 3goltt. A FA A ENA, E9-¥9
L2 3T oF 0.5 WA oF 6 golth. AR FAlAENA, B &FE T o 0.5, 1, 1.5, 2, 2.5,
3, 3.5, 4, 4.5, 5, 5.5 ¥ 6 g% 27U, A7 #E T 499 2= BoR ®WS] et A 2= T
B &2 dd oF 0.1g 29 2 A oF 20g MWL vk E T2 BYA, AT REAE Ae T
e A G EE A @9 &% 7 oF 500 WA oF 1500 mgo] M W= eSS EFete AA e A

FAAELS ALY vlavas Essht. dF FAlAEdA, vl

& EE Aotk AR FAd S, 73

© ahFol o 200mgolth. A FAeGelA, vhvlge] S ahFol oF 25 Wi F 500mgol T},
Q% FAEANA, Phadlel S STl o 25, 50, 100, 150, 200, 250, 300, 350, 400, 450 i
500mgst AL, 7] ghE F delel 2= gelw Wl volrh,

=4
7.8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20 =
HE T A9 2z AGogd ¥ o sk AFHEY. AR FAd BN, AT 2R
ot AFHET. A FAASA, AF ZAES 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,
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14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29 = 30 ¢ ZoF, w= A7 5 &= 99
o] 2/MZ Ao HH W Bk AFE.

AN FAAEANA, AT 2AES ST £ &FoR AFET. AR FAAEANA, AT 2= g5l
o 2 A oF 12 B SFoR A", AF FAldEAA, BT 2= 8l 2, 3, 4, 5,6, 7, 8, 9,
10, 11 =& 12 28 &%, v A7 #@E 5 9499 242 dod #9) = gFAgr. 5 FAdENA,
AT 2AELS 1Y UF §Ho2 AFH"EY. A5 FAAENA, AF ZAAEL FFol & 2 IM °F 12 OF
fFoz AFdn. A FAdoN, AT 2AEL F 2, 3, 4, 5,6, 7, 8, 9, 10, 11 == 12 UF &%
oF, e AV #E F Ao 2R Ao W R AFAdT. I8 FAdEdA, ddAe] A®Ee °F 10
W] ok 70 Alojth, A¥ FAEAA, AR ¥ 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65 &
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oA, ﬂl“ﬂh 5 mRk gt =S e%ﬂ AP, LK ?Zﬂ ] W A=
OEES &3 AT, AN FAldENA, A= o 5 dE EHete] A=EES Al AT A
Aol AT o 100 WA oF 250 Ibsolth. Ay FAlEAAM, thdAle] AT oF 100 Ibsk
H A BN A, oA AFS oF 250 lbsEUTF %
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"ZAT tau-mag" S EFE]Y o= B9 ksl ¢F 80, 85, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99 TEE 100%<};
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o7 % FHE 43 F 3. dEFeR A% FEHE 4 tau-magoll o8 F 20 %ollA oF 80 %74 3t
2" . =R Q3 FEHE 4 tauwmagol 98 oF 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70,
75 HEi= 80074 A ¢ AW, V] #te T dele 27lE Aeld e e el 5 i

A% AN, AT AT g 2o 0 NP JYLS § ETFR AR FAS A,
2AEE g g e ul%h QU O EHAG. A¥ TAAEAA, 4T THEES OE e ‘;1
o)) J zah, st o
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EdA, EH”ZﬂL =
TAdEA A, "7§:rL tau-mag"-&
9

A
!

o7

sttt A% FAAEANA, " AT taumag"S ¢F 80 WA °F 99 ¢ &ttt B FAGSoA, AT
tau-mag"- 80, 85, 90, 91, 92, 93, 94, 95, 96, 97, 98 W 99% FrEIAY, AV #HE F Yo 2% A
o HeY W2 fFastyg. A5 FAdENdA, "AT taumag'S A FadY. A FAlEANA, "AT

tau-mag"-> °F 100 % &3k},

dF FAd Sl A, AL H]'ZL'”‘E‘(O]'TOH °f 200mg) 2} ¢
T BEAE Ae-seE =Sl &l v 822 & L, T

ATt
A5 TAEAA, AL vkl kTl oF 200mg vhavle, £ &%) 29t uEe] Bed A
T REA (53] oF 3g, BE fEHE AT wEsd gole] A AZ-ZEw om2o] ofF 4 x| ok 123
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off ¢ 90 WA ¢F 100 %7k 7HA A T).

QR FANENA, " AT taumag'e A, AFR, AA, T2 DA Fe EE AAG 2 AT, AA
£ Waw ot AL ShRel o 0.25 - oF 12 W9l §FS AT & ATk W9 §Fe W Felm 47
5 %ur R R AR A A 29 B 28yl UI % A4S shadgeld. o

$ %k 50 mg WA °F 150 mge] w1
FAEd =, B £ R oF
o k0.5, 1, 1.5, 2, 2.5, 3,

H WY dleolth. AT 24E F9 E
E FAdEANA, BT ZHAES AL
ZF2 3FFo] oF 200mgeltt. AF FA|AENA, v}
o 5ol A, “}Zﬂh’%iﬂ L 3}3011 °F 25, 50,
9 el

1 g
o A7 AN G BHE 12 F ng 23 2 12 oF Ig v el sl ohael e s

A AR o9, AAlE Al ZEA, PEd A} T B84 AES /M F . ZEAIE Ao}
224 ntag DL AERe e e ¥FE 3y AES I3 £ v, ZEAE G4 AR Ad HES 5
43 5 e AY § vk AAE JofE/FESSEA Hog duE 4 gt

ZAE T 84 AES Asd AEFHE 84 AR vl wEk A @ A5 E S8 ol v ES Ha
2 3 = 9lgo] FAAA olsjE). wiEld, GAAE Al J|Fo g ol 1 EFS AIEEAE ARHY ¢
At AT 2AE B AR de AEZ (P SA, S8AD), zHolEA e (REA) 2 oat
Stta(fFEsANE 23 & ok, 74 AA R ALY Frte] o BEdolA FHuz 8= 3 [Dave,
Drug Topics, 2008 108 24d]elA ZH& = dth. 7 AAlQ] F719 o= 244 =z Ad8He= ¢

Kol

N =

[Mitragotri %, Nature Reviews Drug Discovery, 13 : 655-672 (2014)]| A 2t
F71 A4
A5 FA A ENA, FAEE 7|EV} AFdr). FA=F JE =
AT tau—mag&a E3st 5 rh. = gE | J|EX 4 taumag B AT taumag £ oS Z3E S

T T4 taumag®t, SJ=FC] g B9 H mlavEe] a9E =& 4 A HEN F wjdEa)
3t D}E U]‘j’k °ﬂ°k—LE X AT BREAE XFE F ATt 71EE AT taumagst, oJ=EO
A& vER 9 muyEy ge gt o2 vg JEARE ESshe
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HIEFYD A, H]ERYD BI, HIE‘r‘ﬂ B2, HIE‘r‘ﬂ B3, HIE‘r‘i , HIERY B6, HIEMY Bl2,
E, HlEl¥ K, 44k, We®, Zg, d, A, 82=, ZF, ofd, Adw, U, 7,
A 2

N
e oF 19 WA oF 2 WAD F
Stk A% PAASIA, Aot fropi=
5o A%e Atk Aokt Folel A
[¢) EL} ] Z,:

Stk Aol ol

=t}
L ARt frob BAY 4
o] Zol o]=29 ¢lokolr},
S
=

rlo D S oo W o
o rir
o
c
i)
H
E
rulo
N
s

oF 2 WA °F 15 1bs
AZF=L oF 15 |bsKET & 5 Ar}.

1o ofy 12 ¥ X X

o] &2 3FFel <F 0.15g°]t}. 01“ 9-ell, ERg-e]

A TAdEelA, BH-Rle & &kl <F 0.05,
0.1, 0.15, 0.2, 0.25, 0.3, 0.35, 0.4, 0.45, 0.5, 0.55 ®=& 0.6 g Z7}, 47 g,}g ol 27|12 A
ol¥l ®9 ulelth. AT ZAE Fo EHY &% 1¢ ¢F 0.01g =7 2 19 oF 2g MvkY F vt BEE
TALEANA, AT 2HAES ALFY vtdlaS o 239t A5 FA A S A, Bl L2 5F
oF 50 mgolth. AN FAAENA, whadlfe &S Tl oF 6.25 A oF 125mgelth. dF FA 5l A,
ulad4e] &3S &-F ¢ 6.25, 12.5, 25, 37.5, 50, 62.5, 75, 87.5, 100, 112.5 FEx 125mg¥} #AL},
A7) e F P 2/ oz AHojw W etk AT 2AE F utadldd &% 1Y ¢F 0.25mg 23}
91 oF 0.25g "R = STk, Aol B/EE frobEs g AT 2APES AT BEA, odE 59 53] W
ojH] =28 AT AFE AT taumag’l ¥IE = ATH. AFE FAAEANA, AT 2FES o
1d uA oF 21 o B AHA"AT. dF FAdEAdA, AT 2AHAES 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11,
12, 13, 14, 15, 16, 17, 18, 19, 20 &+ 21 ¢ F<F, == S 5 499 2= Fod e = A
Ak, dF FAAEANA, AF ZAAES F 1 WA 52 T e AFRET. dF FAdEAA, AT ZAAES

of¥ Flo

[e)

r\r o, iy rE

r&
hu
r&
oi
N
=

4, 5,6, 7,8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29 ¥+
30 F B, e A @E T Ao 2 R AFod W YR A E.

AR A B, Ah 2ok H2dY 77 A7 e 4 A&7 Agdd. 7 £ 34 A8 AY
W g ade] o282 gl A" $ vk, 4 X aE 8o B A&k nfaas e, 9
TFAGEANA, Aol 29 FAade] A8S oF 2 d WX oF 12 o WA & Aok Adl 2k HAUS WA
d oAk Al 29 Hade gAY F Aok Ad 29 HAde oF 1A B JEES Uitk Al
20 Hade oF 2 d B9 AEES A%S Aok Ad 29 Aade AFS oF 30 WA oF 70 1bse] H
Ad = Aok Ad 29 A AF2 oF 30 1bs MW F k. Adl Z2RF HAde] AF2 2F 70 IbskE
o = 5 3.

Al 29 RS A AT Be 4 ARdA, Bde] &2 sl oF 1.5g0th. oW A g, 9
o] &% gt oF 0.5 WA <F 6 go] WAL F Aok, AF FAAENA, BT &L dHFe °F 0.5,
1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5, 5.5 B 6 g¥ ZAY, A7) FE F Lo 27 BE WY o},
AT 2E Fo BHY &% dY % 0.1g =7 F A 9F 20g VRY Ak, GF FAAENA, A
T 2AAES ALF vadldS o xSt AR FAAENA, vlavse] &3 &5l oF 200mgolt).
AN FAA SN, vkl &% kRl oF 25 WA oF 500mgelth. U FAldEelA, mtavlEe] &%
& & <F 25, 50, 100, 150, 200, 250, 300, 350, 400, 450 = 500mg@} ZAY, 7] #E T Y99 2
MNE Aod 9 deolth. A4 24% 5 vtadlEe] 8592 19 °F Ing 29 2 1Y °F 1g vvkd 5 3},
A FA BN, AT 2EAES F 1 A A oF 21 d %OJ AFEY. A5 FAAEANA, AT ZAAES
1, 2,3, 4,5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20 =¥ 21 4 B, =& A7 =
T 202 Xégl% He He AFEn. dF FAdEedA, A5 2AES oF 1 WA 52 F ¢ AFET. 43
TAAEANA, AT 2AHES 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23,

24, 25, 26, 27, 28, 29 = 30 ¢ B9, EE AV #E F d99 2 ME Aeld He U= AFHEd.

Ay FAEeIA, B
F S ol4e TR 4 Utk
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