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Development of Blonanserin Transdermal Patch, | Sumitomo Dainippon Pharma Co., Ltd.

LONASEN® Tape

Drug Development Division, Clinical Research
Izumi Sasak1

Technology Research & Development Division,

Formulation Research & Development Laboratories
Masayasu TANAKA

Blonanserin is an atypical antipsychotic drug with a high affinity and selectivity for dopamine D2, D3 and
serotonin 5-HT2a receptors. Blonanserin transdermal patch, LONASEN Tape, is the first of its kind in the world
for treatments indicating schizophrenia. Here, the authors report the background of starting development, patch

formulation designs and results of clinical studies.
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FEIRTE I E2E0I kb, T2, KA
FIILHETREBEZ &y 7 LEEDEBSEHZDOW
TREBRYE$ % HEES (Shared decision making,
LIFSDM) 237 Fe 77 v Za EOFE L UORER
MERERE TR ShThwa ), X % & & S
DO, BFHLERZ Z 5 7R85 HSDMIC & 0 G
OFmtEEREST S Z LN, BEDHRBENOSMERK
AL, 7Re7 I v 2kmEXE3HHATE
ThHERMLOENATNE01D ) Fi= AR NH 5 Z
&L T2 HSDM DI THERN il 58 20 3541 0 AR IR
[z %5 Z Lk, ZkEREDOEIFICZhE Uk
IZIBADZEMNAREE BB I 6, TRET TV A
DOEEIZOaER 5 EFIh T3,
INLORIAERE A, BEBEOLZVWERSHL
WA Z RSG5 2T, 7 ReT7 7/ %
Dl b, ESITITREDOAGC D25 Z & A HIEL,
uttr7—7 (Fig.1) ZFARTIIZE- 7,

BEEEM  Blonanserin transdermal patch,
LONASEN Tape

A= Pl g el

Jur vty (Fig.2) &, kHARF KL
SAERIEL L 72 IR BUPURS AR 3E T L AR 1 A1 232008
FELHISHHRA RFIE 2 3h6E - 2R e LR Eh, Bl
1E. vt 82 mg. [H$Ed mg. [H$ES mgis K UMH
H2% iR EhTns, Jarryt) Vg P83 v
DeZs 5N 1 b = VSHTAZ BRI IEH (25
ZHOKifiE, 0.142% & 1U°0.812nmol/L) {ZiA. K&t
JEIRDUGE, 7 H Y V78 E13 U0 & T 5k
FER DOEER s K ORI RE DR IZBI 5§45 Z & 28
R XN TS K8 VDR RHYIER 26T %
(Kifii. 0.494 nmol/L) -1, —J5, WR&RARERE N
B DB E I ND L 24 I VHIZEERL KOS,
AL E E B f R iR I BT 5 4 27 ) Y My
R AT B BANEIIEL (2 ZhOKifif,

JOF ) CERRINESHE OF 0T —T DR

K\j/ CH2CHs

F
m Chemical structure of blonanserin
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MREEICBEERH B L Ehbta b= V5H2eZH
KRR L Z 5 v MeZER, SEENRICBE Y B 5 &
ENBT FLF Y YarZERNOBHNE S TR
W (ZNMFROKIifE, 264, 652% & 1°26.7 nmol/L) .
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LELIENM  Potential advantages and disadvantages
of patches

Advantages e Avoids the first-pass metabolism
e Avoids the gastrointestinal side effects
e Stable plasma concentration without
fluctuation
e No food effect
e Improves adherence
e Visual reminder that the medication is taken

Disadvantages e Possible skin irritation
e Possibility to forget removal of patch
e Varied absorption depending on the
application site
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IR A2 S 3. BRI A 7 < il
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Potts? i & W /220, Z Rz Fa&log PAATIL
THEEZEBHREATHIL, 9t e rlSHERH
w2 L —HOEREZHM LT, #HEHiE2 PR 2,

Guy and Pottsz\

log Kp = 0.71 log P - 0.0061 MW — 6.3
Kp 1 &R (cm/s), log P: AR-F 2 2 7 — Lo EfRE,
MW AL D5 &

— %12 5170 cm, fAEE60 kgD FMED (A I
917,000 cm?E SbHN TV B2D, ZD7-0., Kl EEHE
1236412 C1,000 cm? (A39-4 XFERE) LU Eo#AImfE %
WL &g 2 SEY ORF BRI BN IZ N EE T B 5 &
WCTE5, 7ur ) ol FEERERIZHN330 cm?
(ASH A4 ZFEE) Thh. BHN T HRE L GEEME AN
HTEXHANLA AR A B Tld A VW e E % 7=,

WLEEHE 2 & R E RO FIdnEEEZ Bh
272, BRI E D B RMBIORRZ &1 - 72,
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V) v DR E YA BEE I X S IRIAIA%
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A X DO AP RIEHERS 2 i L 72 & 2 A
WIAIAZ, 7aF v ) yolisghiEg s FRx ¢
BT ENMBMEK 5T (Fig. 3).
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ISIANANL & I B % 1 % 1 F X ¢ % (Fig.
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HIRBE DRI Z 4T 7238 72 R VRN D455 % Bifa L 7=,
I R i 5% P SRR D SRR D 72 011, IRITAIALE
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RO b IR % Gk
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BN Plasma concentration-time profile of
blonanserin following transdermal
administration of patch in dogs
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B Effect of additive A
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BEEE Effect of additive B
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Skin irritation score
oo
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Skin irritation after transdermal administration of patch
formulation with additive A in rabbits

() 4

Skin irritation score
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Additive Aonly Additive A+B

Skin irritation after transdermal administration of patch
formulation with additive A or A+B in rabbits
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Daily application
2 3 & & &
(=) [=% =N (=P
< ] ] © <
1 1 | |

Skin irritation score

Skin irritation score
[\

01 2 3 4 5 6
Time (d)

Left panel : daily application at the same position.

Application every 4 days

I appl
I appl.
I appl

(=]

Right panel : application every 4 days in rotation at the same position

BEEN  skin irritation by patch administration in rabbits
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FrEAENE . THEA & )2 o i A% v SRR RS RS %

(ng/mL)
0.3 1 (n =12, mean + SD)

-0 Old formulation patch
—o— New formulation patch

Plasma blonanserin concentration

0 12 24 36 48 60 72 84 96
Time (h)

Mean plasma concentration of blonanserin

in comparative human PK*® study

Time (d)

N Z L EMRLZ (Fig. 7). Z OFBLIFNC TIEN
55 2AHER IR LA R D R IR G BR A FE 0 U 7z,
INETHRRTE LT, BRI S 0 3%
FHZE. BREEE Y. BRI, RiE DN T v
ZAMIEFICEETH B, Fexid. Tho OFHER
HATRL, vt 7 — FOREBIR Z 52K L 7=,

R BR AR

1. BRPREEIEGIER
(1) M MIAG(]FRER

R AN B ME12412, 97 X v F — 740 mg 1%
RIS 24 RIS L 72 & & Mg T e v
Y ) R IR 25 R 2 IS R SR IE (Cmax) 12
EL., g, L7 (Fig. 8) . Z DR,
Cmax (mean + SD) 130.42+0.09 ng/mL. AUColast*®

(ng/mL)
g 054 (n =12, mean + SD)
=
3]
5
g 044
Q
=1
S
S 034
gs
5]
2]
2 0.2
3]
=1
=
£
S 0.1
g
2]
S
x oot —— - - - - - -
0 24 48 72 96
Single dose application Time (h)
BEEEM Time-course of mean plasma blonanserin
concentration

%5 PK : pharmacokinetics CGEABHE)

%6 AUColst : #4507 & W 2 MERR IS8 U 72 SR L 72358 OIUEh MR 0 7 5 7 L R X OROER, £ OREHRYIz

T SN2 R T IEO—D,
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(mean + SD) 1313.16+2.77 ng-h/mL. tmax [median
(min-max) ] 1325.3 (22.0-27.0) h. ti/2 (mean+SD)
1341.9+17.0hTH - 7=,

(2) BAZG AR

AR A% Ica F & v F — 740 mgls MY ¥ 3

HATHI0H B &SI KERA L2z & &, SFi
dgrhrag v e ) VIEEE, THRTIRIEE IR
BLEEZO6N7 (Fig.9)., EHERETOTaF
v VIREOONEENZNX L R QomE]) 1
O 7ar v ) VIREORKE (Cmax) & R/D
fii (Cmin) DIIZFIL25TH - 7=,

(ng/mL)
1.6 (n =9, mean + SD)

1.4
1.2

1
0.8
0.6
0.4
0.2

Plasma blonanserin concentration

0

— T T T T T T T T T T T T
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360

Repeated dose application Time (h)

Cmax Cmin  AUCo-24 tmax*® t1/2

(ng/mL) (ng/ml) (ng-h/mL)  (h) ()
Istapplication  0.41:0.25 0.31:0.18 9.82:5.37 24.0(18-24) -
10t application 0.96:0.41 0.78:0.36 21.05:9.40 24.0(18-28) 46.4+11.3

mean + SD, *: median (min-max)

B Time-course of mean plasma blonanserin
concentration

2. H2AERER (PETHER)

aFtyF—TOMIFIZH 72> TIlE. Positron
emission tomography (AN, PET) 2k su)t Y
frrurtryF—T LD P8I VDRAKREHERD
i & FHERE #1475 72,

WA RIERZICu S £ VA 8% 721316 mg/H T
TH2WI23 [ (i R4 M) 5 L72k, v vy
7 — 710, 20. 40. 60% 721380 mg/H %1 H 1[m254 R
(REGEM) WAL, v & v gedk 5 P i i %
(MgErh7ar v ) VIRED 5 T & ¥ — 2 D2
i) BRUw 7 — THIBRAG2E % (4
7 ag vt ) VYR Dtminds & Utmad 2 ¥EV28E 1)
DGR B8 VDo BIR A HEAPETIC X D I L

TOF ) CERRINESHF OF 07— T DR

Blonanserin patch application period

Dose

100 10 mg 20 mg 40 mg 60 mg 80 mg

80

e 0
N\ .
7

T T T T T T T T T T
PETscan 1st 2nd 1Ist 2nd 1st 2nd 1st 2nd 1st  2nd

in striatum (%)
2
Il

D2 receptor occupancy
P
(=]
Il

Do
=}
1

n=14 Plot for individual value

G  D: receptor occupancy in striatum

720 IMUAErhSEMIRIE 5 L OHRSAR F /8 3 VD AR
HALRAZR U AER, v v SO REK M ES mg/
H¥ & 016 mg/H & [EFEE ORI R LB TE 5
vttty sy —7DOHEIZ40 mg/H & X U8 mg/H T
boiiftEaEhsz, artry5s—7&MWiL7-EED
9 5. 40 mg/HD3% 424 . 60 mg/H D34 24,
80 mg/ H D34 34T, 60% %A BRGEAK /83 Y
Do Bk EHEE AN L 72—/, 80mg/HE TCOHE
T, 80% % HA D HARERL EHE IV -7
(Fig. 10), YL EOKER KL D . MEEREABRIZ I 1T 5 H
EA40mg/H I L U80 mg/H EF%E L 7=,

3. EE3MEHE
(1) EIBRLL [RS8 3AH AR < Mak iy aliER >

SR DA JLERE R A Rk R IC B (UERD) .
CHEEMBAEY (GER) . JEEREHE (HATI
52JE[, HALISNCI3283 M) . FiEigsl (1~2:4
M) o4l 5 2 2 1E EE L R 53 AR & F i L 7=
(Fig. 11), "HEMBEHTIX, vttty 7-7%
40 mg/ H % 721380 mg/ H THlifsf L 7= & & DHZE % .
Week 6 TDX—Z 7 4 ¥ » 5 DPositive and Negative
Syndrome Scale (BT, PANSS) Ait2a7&{LE%
FEEHMIEE E LT I R*¥Te LA, 72,
artry 7 -7 EREMY L 20oREN. A%
Y ds & OSEYBIRE 2 Mgt U 72,

(i) —HERIGERY

Week 60DPANSSE#F 2 2 7LD 75 L KF L
D7 [LSmean (95% CD ] i%. 40 mglf CTlx-5.6
(-9.6, -1.6) . 80 mg#f Ti%-10.4 (-14.4, -6.4) T,
40 mght, 80 mghtOWWTFNTE 7 I v REHIT 5

*7 FoRR A, ur by F—FENMBIBEILES, ARSI EERTOAVED,

fFRit% 2020

Copyright © 2020 Sumitomo Chemical Co., Ltd. 31



TOF Y ORERIRBEE OF & T—TORR

<Placebo group>

— Placebo —
. Blonanserin patch
tsid
e 40-80 mg/d
<40 mg group> Japan 28 weeks
HE Blonanserin patch
——  Placebo 40 mg/d
in Japan Blonanserin patch
40-80 mg/d
<80 mg group> 52 weeks
Blonanserin patch
80 mg/d
Washout phase | Double-blind treatment phase Follow-up
(single-blind) (6 weeks) Open-label treatment phase phase
1 week 28 weeks (outside Japan)
(At least 3 days) 2 weeks 4 weeks or 52 weeks (in Japan) 1to 2 weeks
m Study schematic of global phase 3 study
Baseline } Z‘ 4‘1 ‘b (weeks)
0 TOR

=2

4
» 8
E R 9 -108:147
by :1 4 -/ mITT population
2, . | LSmean =SE T

~16 —
E Tl wxip<oot ] 16.4 + 1.43
g 20 | *x*:p<0.001 #:p<0.05
¢ 22+ vsPlacebo, MMRM #p<0001 T -21.3 £ 141
S 24 7 (Adjusted for multiplicity at Week 6 vs Placebo, MMRM HEX
6 -26 7| with Hochberg method) (Multiplicity not adjusted at Weeks 1, 2, 4)
@—e—o Placebo (N = 189) 40mg (N =196) e—e—e 80 mg (N =192)
Baseline scores (mean + SD) ~ 99.5 + 13.84 101.6 + 15.55 101.5 + 14.76

Display represents model LS mean estimate for change from baseline +/- SE

N: Number of subjects in the population

IGFEEN Change from Baseline in PANSS total score (Double-blind treatment phase, MMRM)

BB A B EE X 72 [40 mghF adjusted p=0.007,
80 mgfif adjusted p<0.001. mixed model for repeated
measures (LI F. MMRM*38) (Hochbergi®) ], % DFE
D Effect sizeld 40 mg#f T0.297. 80 mg#tf TO0.555T
botze Fioo THEBRIGEMOPANSSGEI 2 3 74
LD T 7 ¥ A REL DZ [LSmean (95% CD] 1.
40 mg#f Tl3IWeek 2T-3.5 (-6.5,-0.4) . 80 mght Tl
Week 1C-3.1 (-5.3,-09) &7 7 ARHFE KL TK
EL. TORBIEMNZT I L RHEDEFIKREL Ko
7z (Fig.12). THhHEDKR? S, vttty 7 —740
~80 mg/H ZBMEMORERICHDITH D, & 51l
HEFBI S GIMERIRFTE 5 Z L aURE NIz,

CHERIGEEITE. W IS B A S
Trt 5T —740mg/H F 72180 mg/H%EZhZh
(U 72, BRI CORFEBEROFRBFHIGIZ OO0
T, WTFRDHER 40 mghiE LU0 mghf TEMN &
o tz, ZHEBRGRISAROAERRZORHEIG
75 ¥ AR, 40 mg#f. 80 mg#f (LLN. [HIE) T
60.0% (114/1904% ). 62.8% (123/196% ). 67.0%
(130/194%4) TH > 7=, HESLHEAHEHRROD
RBBAIBRHIIEN B, gy T —780 mg/
HE TOREMICKE LMEITA» 572, £/, h
IEICE S 2 HFREZOFBIBBRE . FBMF s &
ORBERIZ S RIETEN L I 572, 40 mghf 72T

*8 MMRM : KB AH5ES 2 Z &< RIFHE T — % 2§ 2HEHE 70 GUBRGIRET L) .
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80 mgff THRIBLEIA 735% LU EOFFHERHR I, W
PALBE (1.6%. 5.6%. 9.3%). i JHEBA 7 5 FF R
(05%. 51%. 7.2%). 7H>¥ Y7 (11%. 56%-
9.8%). TRIK*9 (2.6%. 4.1%. 8.8%). AHRAE (4.7%.
51%. 52%). MAKFE (74%. 51%. 1.5%) T
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