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OCT 22-0xa-1la, 25-dihydroxyvitamin D3
MCT Medium-chain fatty acid triglyceride
IMP Isopropyl myristate

1,3-BG 1, 3-Butylen glycol

PG Propylene glycol

TPA 12-0O —tetradecanoylphorbol 13-acetate
oDC Ornitithine decarboxylase

TGase Transglutaminase

HPLC High Performance Liquid Chromatography
LC-MS/MS Liquid Chromatography-Tandem Mass Spectrometry
UVA Ultraviolet A

TEWL Trans Epidermal Water Loss

DPK Dermatopharmacokinetics

API Active Pharmaceutical Ingredient
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General Name: Maxacalcitol [abbreviation; OCT ]
Chemical Name:
(+) - (5Z,7E) - (1S,3R,20S) -20- (3-Hydroxy-3-methylbutyloxy) -9,10-secopregna-5,7,10 (19)
-triene-1,3-diol
Molecular Weight: 418.62
Molecular Formula: Cy6H4204
Appearance: white and crystallized powder
Solubility: very soluble to methanol, freely soluble to ethanol (99.5) , soluble to ether, insoluble to
water

Melting Point: 109.8 — 112.0C

Figure 1 Physical and chemical characteristics of 22-oxa-1a, 25-dihydroxyvitamin D3 [OCT]
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Table 1 Dermatological expert doctors for medical field surveys of OCT drug products
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Specific site

<35%>
No specific
site
<65%>
Figure 2 Results of medical field surveys ;  “Applying-site with ointment”

Face
Head 196>

Trunk
<42%>
Limb
<49%>
Figure 3 Results of medical field surveys ; “Specific applying-site with ointment”



Others
<10%>

Cream
<65%>

Lotion

<80%>
Figure 4 Results of medical field surveys ;
“Required formula next to ointment for topical psoriasis treatment”
Others
<20%>

Emulsion

Type
<80%>

Figure 5 Results of medical field surveys ;

“Suitable type of lotion for topical psoriasis treatment”



Higher
viscosity
<10%>

Low irritant
to skin
Skin <50%>
occlusive
effect
<40%>

Figure 6 Results of medical field surveys ;

“Why is the emulsion-type lotion preferred for topical psoriasis treatment?”
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Table 2  Pharmaceutical concept of OCT [O/W] lotion

1. Equivalent efficacy with OCT ointment
2. Equivalent whole body and local safety (low irritant) with OCT ointment
( To design formula with pharmaceutical ingredients approved for medical drugs)
3. Physicochemical stability and preservative effectiveness at least for 2 years at room
temperature
4. Usability (convenience in use for patients)
Ease to apply (not sticky) on scalp, Not fluid into eyes, and Not uncomfortable odor
5. Quality consistency between small and large (commercial) scale products

(Ease to transfer for industrial production)




F1R Ao REHEORER
SRA ORI, ek, REMEPEANE, S OICIHBERLHREOZRMER EDORAL Y #

FENTEER, BFEIT, TOLAFRHF o 2BV TEYEERERINMED Y Fr—/L
WEEHIND L)oo TWnD, £, SMHANIMOFR G/ — M~ EYoF M
THAGR D N EFORBREETH D Z L NES BRI TV D, fl21F, BEA TIHE
HENDHMIT LD AEET D ORISR IHE SN D 720 K DK & &\ FEM iR 3% 1% 8
L ENDLMN, 7 U —bn— g VEITIERBAR IR RIS 570 LG5 )
RANE L BB L AREY R ERIFE T ERERDH S D, mx T, F-EE, F-
B EEET LA TH-Th, T2 EMOWEL R VEEIC X > TIHRY O R G ~0 %%
RKRESEARLZ LY AL CIKRA-ASFTHLEME ST~ /LY 3 U ORERIC K > T
Wy K ~DEERENET 5 EOMENRH B Y, i, Stoughton HIXY = %V v 7 dhE
Fedh Lk OB FRIZENDOH LS I EEEHLTNDE DO ok AAAORLICEDE
REOENIAT A KD R O U Fm ) A P OSIICE DA THE S
THEY, EEHEALEERAICL > THRERDEORANKES EAEND =D DY LA R%
RS 52 MG RF EOBER, HHVERRTREHRELEELOND, KB, EAHRIC
HH LB ORGERGF R &2 WVIZHEMMICE L Ton 2 omER RS TWnWD, #ilz
I¥. Ostreng BT HAIB R ZHEET 5 ETIE, EAOMMI X CEA~ DR EMIENEE TH
D invitro HEBREFIA TS 2 LIC kD RAOPEL TR TEHL LTG5 Fi-
Hadgraft &%, WHESDORE~DEEL LT, MEMEED 7 A 7HE~OEH (Fil/ Y
7T =D)L REIEE OWEIE T A — 2 DEMHO —SOERNDH L Z L 2HRE LTS 2,
& 51T, Kumar 53 H STV Y & EAIOREMIE ST A — 2 PEETH Y, RFTEEH
AAFCE N T, R OREEBE LY b REHEEOFMIAEE THD EFRLTND 2,
IR OBEIE, BTSRRI OMGREICE VT ARAR MR EE 2T ND, Ll
O T OHWE b 5 A % FIT TR S R BRI 2 15 5 72 D X 0 BRI 0 KRR A S

BIZOWTERSNTZbDTIE RS, HHEERLGEROT T, EORFGTICER L T % =



YRR =T REPOEFEITIHAEE o TRV ONRIRTH 5,

AHETIE. OCT #E & DM TR EMEDOMHRNEMRE END OW Z A T OHAMER —
a U/ (OCTr—va ) 2RET2CHY . WALT PICEES T 2IRNA. FFICHEY O
Al (VA OFEE L ZORLARICER L, OCT OREEWINE~DOEBELZ L L-, Thbb,
RHN L L7 &0 OCT OEFBAITIEIC WX, EH GAAD WIEIC X 2 548 oMk
A, HDLWVEFEDZ RN — F OBRBEECOEZBENRE W E DGR A N T, Z OmEEIZ &
FTEA BAD) DRE, EERETAERWEEE T EYEIRE ST A —F (5SEREE X
UL AR ED) DA Z JEICFM - BE L. S A58 TR 0 B vh 30 I B % 3R £ w7 Be 7 AL 7 i%
SEHBICET 2 mA A T o,



18 FHET 8L DANEORR
18 ERHR

1. RERAH

OCT G efi#h BUBERA 2 HE & 0 F06 & P72 HE P AR 31 2 I 2, OCT OB IT L oAb IR 22

frolstanTwabozE AL, AL, £z, EHE L THOEEBZSEA =D —0
TSI 2 AEERM S (HR 14, 3R 2003, £EE 7R) 2 MWz, £ o iAo 7l a5

WIS L OREERIT, TN THRORIER R E 723 or &2 v,

2. Ey. EH GEFD
OCT 3 L DVAKIDOL M ER % Figure 7 I10RT. = JIRTHERICESX . OCT. KA

(VEFK]) OMEDOFRE L LT, IWHE /R A —X % Fedors JEIC L D EE L7 2 K& (8o

G ORI ST A — & X 3CHvE 2D % 51 LTz,

H2C_O (CH2)7CH3

HC—0O (CH,)7CH3

O
PN

O

O

HzC_O (CH2)7CH3

OCT (M.W.418.62) MCT (M.W.560.51)
(@] OH OH
H3C(H,C)15 @) OH
1, 3-BG (M.W. 90.12) PG (M.W. 76.09)

IPM (M.W. 270.46)



Figure 7 Chemical structures and molecular weight (M.W.) of OCT and solvents.
MCT is the triglyceride of straight chain fatty acid ; CH; (CH,) ,COOH (n=4 - 10).
In this study, the repeated number of polyethylene (n) is assumed 7 for calculating the

molecular weight (M.W.).
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Figure 8 A two-layered diffusion model; Partition and diffusion profile of the drug in vehicle/skin.

Cy is the initial drug concentration in vehicle. Cyenicle and Cein are the drug concentration in

vehicle and skin, respectively. Dyenicie and Dgyin are the effective diffusion coefficient of the

drug in vehicle and skin, respectively. Lyenicie and Lskin are the thickness of vehicle and skin,

respectively. Kginwenicle 1S the partition coefficient of the drug from vehicle to skin.
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Figure 9 In vivo hairless mouse skin permeation profile of OCT after application of OCT ointment.
a) Permeation profile analyzed by five sampling points.
b) Permeation profile analyzed by two sampling points.
Lines show the theoretical curves evaluated by a two-layered diffusion model.

Each value represents the mean (n=3).
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Figure 10 In vivo hairless-mouse skin permeation profile of OCT after application of various
solutions.

a) Apparent OCT amount absorbed over 4 h after application
b) OCT amount in skin at 4 h after application

Each value represents the mean+S.D. (n=3).




3. MCT#EB&3dh0CTA—LarvhboDEERINGE
Table 312, EE LW FAZ )V —=2 7 O/RFEHE LT, FA—LUEFRIZEWTMCT % 1%,

5%35 L N 20%HBA S OCT B — 3 U &EA~T LAY AEFIZHEA LEEO 1 BI04 K
M1 O R JEH OCT EDOMER T A R, AFKITIX, OCT #E Z FARICEA L 7o 451 st
ML LCPRRL 9 %, Table 3 (/R 1 0 (A 1 B X OV 4 BEEI# O B OCT BT W1 d Rp.l
> Rp.2 > Rp3DIETH Y, WHFF D MCT ELA EDOHEMIZEEN, FEF OCT EnNIK T 5
Mmoo t, £7-. Figure 11 (2 ZJ@L#E 7 /L %Z 7= simulation curve 38 X O3 X —
HIENTRER 2R, 2LV, MCT OLFFOEAED 1% — 5% — 20% & T B I,

Kskinwenicle [ZME T, Dein 13N, 225N AUCIHIR T 95 Z &3 ST,

Table 3 OCT amount in hairless-mouse skin after application of OCT lotions containing MCT

OCT

Ingredients . Rp.1 Rp.2 Rp.3
ointment
Drug (OCT) 0.0025 0.0025 0.0025 0.0025
Dehydrated Ethanol g.s. g.s. g.s. g.s.
White Petrolatum g.s. — — —
MCT g.s. 1 5 20
Polyoxyethylene
Glyceryl Monostearate - ! ! !
Diisopropanolamine — 1.16 1.16 1.16
1, 3-BG — 10 10 10
Carboxyvinyl Polymer — 0.2 0.2 0.2
Stabilizer etc. — g.s. g.s. q.s.
Total 100 100 100 100
OCT amount in skin * 1 1h 13.7£3.3 7.4+1.4 6.6+2.0 2.8+0.5
(% of Dose ) 4 h 10.2+£2.2 6.6x0.6 3.6x0.2 1.2+0.5

*1: OCT amount in skin is represented as the mean+S.D. (n=3).
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Figure 11 Simulation curves and dermatopharmacokinetic parameters of OCT containing O/W
lotions [Rp.1-Rp.3].

Lines show the theoretical curves evaluated by a two-layered diffusion model.

Each value represents the mean (n=3).
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Table 4 OCT amount in hairless-mouse skin after application of OCT lotions containing 1,3-BG

Ingredients O_CT Rp.4*3 Rp.5 Rp.6 Rp.7
ointment
Drug (OCT) 0.0025 0.0025 0.0025 0.0025 0.0025
Dehydrated Ethanol g.s. g.s. g.s. g.s. g.s.
White Petrolatum g.s. — — — —
MCT g.s. 1 1 5 5
Polyoxyethylene
Glyceryl Monostearate - ! ! 02 02
Diisopropanolamine — 1.16 1.16 1.16 1.16
1, 3-BG — 10 45 10 20
Carboxyvinyl Polymer — 0.2 0.2 0.2 0.2
Stabilizer etc. — g.s. g.s. g.s. g.s.
Total 100 100 100 100 100
OCT amount in skin * 2 1h  13.743.3 7.4+1.4 2.6+0.6 8.6+2.3 5.4+1.2
(% of Dose ) 4h  10.2+2.2 6.6+0.6 10.3+1.8 7.4+1.4 10.4+2.9

*2: OCT amount in skin represents the meantS.D. (n=3).

*3: Rp.4 is the same formulation as Rp.1.
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Figure 12 Simulation curves and dermatopharmacokinetic parameters of

lotions [Rp.4-Rp.7].
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Lines show the theoretical curves evaluated by a two-layered diffusion model.

Each value represents the mean (n=3).

Rp.4 is the same formulation as Rp.1.
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Figure 13 Time-course of the OCT amount in hairless-mouse skin
m : OCT ointment, o : OCT lotion

Data represent the mean + S.E. of 6 experiments.



100

80

60

40

(% of dose)

20

0

OCT amount in th dosage formula

0 4 8 12 16 20 24

Time (h)

Figure 14 Time-course of the OCT amount in the dosage formula on the hairless-mouse skin
m : OCT ointment, o : OCT lotion

Data represent the mean = S.E. of 6 experiments.

Table 5 Dermatophrmacokinetic prameters when applying OCT test products on hairess-mouse skin

AUC 0—24 h
OCT test products Tmax (h) Cmax (ng/site) )
(ng * hisite)
OCT oinitment 2 73.75+10.18 769.8
OCT lotion 4 53.38+14.85 664.2
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Figure 15 TPA-induced epidermal ODC activity by OCT lotion in comparison with OCT ointment in
hairless-mouse

Data represent the mean + S.E. of 6 experiments.



800.0

600.0

400.0

Transglutaminase activity
(dpm/pg - protein )

200.0

0.0

Figure 16 Epidermal TGase activity by OCT lotion in comparison with OCT ointment in
hairless-mouse

Data represent the mean + S.E. of 6 experiments.
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Figure 17 Schematic diagram of percutaneous absorption.
Solid arrow: Drug partition from vehicle to skin

Dotted arrow: Drug diffusion across the skin
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Table 6 Solubility parameters of OCT, solvents and skin

Solubility parameters
Drug, solvents, and skin

(callcm®) Y2
Drug (OCT) 12.5
Medium-chain fatty acid triglyceride (MCT) *4 9.2
Isopropyl myristate ~ (IPM) 8.5
1, 3-Butylen glycol  (1,3-BG) 14.8
Propylene glycol  (PG) 15.9
Skin 9.7-10

*4: MCT is triglyceride of straight chain fatty acid ; CH; (CH,) ,COOH (n=4 - 10). In this study, the
repeated number of polyethylene (n) is assumed 7 for calculating the solubility parameter.
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Figure 18 Time-course of OCT concentration in plasma after application of OCT ointment and OCT
lotion on male hairless-mouse skin

a) On normal skin of male hairless-mouse
b) On damaged skin of male hairless-mouse
m : OCT ointment, o : OCT lotion

Data represent the mean + S.E. of 6 experiments.



Table 7 Dermatopharmacokinecs parameters based on OCT concentration in plasma when applying
test products on hairless-mouse normal skin

AUC 0—24 h
Test products Tmax (h) Cmax (pg/mL)
(pg * h/mL)
OCT oinitment 1 485+378 672
OCT lotion 1 196+127 648

Table 8 Dermatopahrmacokinecs parameters based on OCT concentration in plasma when applying
test products on hairless-mouse damaged skin

AUC 0—24 h
Test products Tmax (h) Cmax (pg/mL)
(pg * h/mL)
OCT oinitment 0.5 6403£2271 6793
OCT lotion 0.5 6068+3118 5912
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Table 9 Results of cumulative irritation test in guinea pigs

Mean score * 5
Test Number Skin )
i . . Days Evaluation
article of Animal | condition
1 2 3 4 5—14
OCT 6 Intact 0.8 0.8 0.2 0.0 0.0 Mildly
lotion Abraded 0.8 0.5 0.3 0.0 0.0 -irritant
Intact 0.2 0.2 0.2 0.0 0.0 Mildly
Placebo 6 o
Abraded 0.0 0.0 0.2 0.0 0.0 -irritant
*5° [Total scores ]/ [Number of administration sites]
Table 10 Results of primary eye irritation test in rabbits
MOI* 6
Test Number i _ A0l ]
. Treatment . Time after application Evaluation
article of Animal 1
1h|24h|48h|72h| 4d | 7d
Non Non
) 6 0 0 0 0 0 0 0 o
OCT -rinsed -irritant
lotion Non
Rinsed 3 0 0 0 0 0 0 0 o
-Irritant
Non Non
) 6 0 0 0 0 0 0 0 o
-rinsed -irritant
Placebo
) Non
Rinsed 3 0 0 0 0 0 0 0 o
-Irritant

*6: Mean ocular irritation index

* 7 Acute ocular irritation index

(Total mean scores of each animal at each time)

(Maximum of MOI)
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Table 11 Criteria by Japanese patch test research groupe

Judgement Skin response Score
— No response 0
x Slight erythema 0.5
Etythema 1.0
++ Erythema + Edema 2.0
+++ Erythema + Edema + Pauple, Small blister 3.0
++++ Large blister 4.0

FIr, Fr o NR”N—BREIINSEBLONF vy o N —RE 24 REBOKER IGE LRI LN

STHIEL, FER b L7z, 2 MOHIED 5> LIEWG OIS EZ &V FIRERE IOV TREA DR

2B E R CTH L7200 H 3R & R ks % 4" (stimulation index : SI) & L CHEH L7,

F7-. HIEBEKOBIEIX, SI & &I Table 12 12 L7223 > TREfi L 72,

Table 12 Criteria of skin stimulation index

Judgement Sl value of dermatological drug and product
Safety SI <15
Allowable 15 = SI <30
Need to be improved 30 = SI <60
Dangerous 60 = SI

(2) Ny FTF AL

TEBREE A 24 BERRGAT L7-%% . Finn Chamber®# &2 L. @< L. UVA % 6.0 ) cm? R4

L7z UVA JH 30 3 BRICIRBRERI A IR O =R IZ OGS OE=Eks) 28I Lc, T ok, #

721222 Finn chamber®% Scanpor®s — 7 % N TIRl— S ATICBE AT L. 24 BRI L7, F ¥

YN—[RE 0% LU 24 KRR £

BRI O B2 SO & A8 BER B E N > T A R EA (FE

MREEBAL) &bl U, JedmtE2 s HE R E (Table 13) (2 L7228 - T 5 B THIE L 72,



Table 13 Criteria of photo toxicity

Judgment Skin response

— No response or equal to or less than the part of no UVA irradiation

=+ Slightly strong response compared with the part of no UVA irradiation

Obviously strong response compared with the part of no UVA irradiation

++ Two rank strong response compared with the part of no UVA irradiation

+++ Three rank strong response compared with the part of no UVA irradiation

2. HEEYEBEZEMNHER (DPK HAER)
BRI (OCTHERB LIV OCTeE—vay) ZHWEE MENEYEHED KRG Z 12 A

DREFER N CEMI L7 Y, 2AEOELRET 2 BT, ARBAME LY 2 GFsR0, 7
—FA M) oIk VABERBEL-, Thbb, HEGOT — S ERE LY FHEERTO T —
TEREEELSCZECHBLA-ARBRERLVHEL-ABOELZEHL (AEBOKESL 1

EARTE) . F T RIREIZ K oy 2R R E 2 IS K 0 B K Ay 7K k& (Trans Epidermal Water Loss:

TEWL) ZHE L7, ZOFIEAZ#EVIRT Z EICL Y, M HEER S TOKEAEOELD
B A, ftlhlc 1L/ TEWL 272y F L, TORIFERO x WHICE Y 2AEOEL %2 HH

Lize WIZ, #E 124 (OCTHRERE 64, OCT m— 3 U HE64) OBNMESIZ, OCT ¥k
BELIZOCTE—2a 2K 38mg 2B L, 0% 0, 2, 4, 6, 8B LN 10 K%
CRFIZRE LR, T A MY vy (20, ETARBO 80% N REIND ET) |

FomELERBEL, HEgERioT7r —VEEIVARBERZEN L, £, 7—7ICMHE L

&g > OCT J&E 2 LC-MS/IMS THlllE L 7=,

3. F 1 HEEKRAER
BEREE (OCTHMMERB LV OCT u—r 3 yv) Z2HWT, SEMEEGRAE 171 Bl2 55 & Lz

WATREM LB A B L. OCT v —3 3 v OFLMER X R 2L OCT E & ik L
Too BEBRERAL & U Cid, TRREZEAEL ). TRERER, ERE 21X TR oSN, 2 il
72 MERE D B L T A g BRERAE & L CIBIR L, OCTHREE/-12 OCT = —> 3 v %

W7 OWERERAIIC 1 H 28], &4 8 WM i L7z (OCTH#E ; 85l L (N OCT &=



—va ;86 Bl). AAME CEIME) CBIT 5 EREE X, ORI E BIR, @4t
B, OWREOMABE L, 4% U T OHEEEC L0 FE LT -7, 725, ORBED

MEIZB L ToRERIT, 56 28, % 2 BRI,

< B J¥ P LT BT >
FLBE, R - BE, BB 0% 2 OEROBELKBER (L3 HIER) IC5EW (4: 5
FEL 3 AERE. 2 RPE. 1R, 0: 2 L) TEHMEL 7=,
< BfRYEE >
M) LV TRRIE) IS &V BRUGEE 276 L7, TS 3588 R (X
1L B) 23 2 5 OEBREALOREHT A IGHBAMG A & i LT 5 By (+++ : FWHKL
BT+ PEEYGE, + BERE. £ AL, — Bk TRHEL7Z. £72. TBIR) I
BIL Tld. #BREALICIS T 2 AT AR - IR - )5 & H12 0 L7220 FLEEA 2. 1, 0
DGAEL T &L, FHlE#&T Lz,
<IRBRER o A % >
8 Wtk (F7IZILA) M OB OIGBRIE O KA HRE N STA L, 15K
DBV G SIZHAL T, TETHLRVH N . BV HW BYEW L THHRY V) 04 BT,
BHREORLEOXKICHL TE, TRICRDR W, FEALRICRLRN, RiZhkd, ETHA
2725 OAKRBETOMERY 21T7o7, 7o, AMMEOHITICE T 5, FEMME A X, &
ERFIC I T D REZEE O SR UGEE L L, BIRFHEE B X, a) &KA&ERICRIT 5 EEE, BlE
TR TR OB UERE ., b) RBRAAEOSBEHICK T 2 EREEE, o) RRELKEA &K%
DR RET A H X a7 o2& ki, d) BBREOME ML L,
—J5. BARVEOFEICE L X, OB FER - TR, QMKRKRA % FIC, BRI TIC
WREICAECTZRTOAEFRRICOWT, HEE (1: &, 2: PHE, 3: &E) BLOHER
HKEDORRBEMGE (1: 2L, 2:HY . 3: RH) ZHEL, BRIKL ORRBERNGE TE RN

boZREIER & LTz,



28 BREHLUEE
1. AW E
(1) RIEEMBELHWHE (DPK HB)

OCT#E &L OCT r—3 3 Db b DPKRBR O B4 Figure 19 12R"7, AKXV, 2§
ERRBIZEST 2 E TORMICOWTIE, AIBROEWRRO OGN LOD, HITER
WHEICEE L= A 6 B O AN IR E XA CHRARS TH L L R" ok olz, Th
KV DPK RBR CHUE S L2 LW 7B R SO FIEE ., [720> 90%({= #HIX[H : log 0.7—log 1.4]
DRRNLT D 2 &I ST,
¥, AlEE L7 SRy E RSBk (Dermatopharmacokinetics ; DPK #&Br) 1%, [@AT&L
JiF 16 A D % FE PRI G D T2 O DAY F R FMERBR T A F T A > (H15.7.7., EEFEXEF
0707001 &) | ICCEDFENFRINTWVD, ZOHF T, DPKRBRIZTRD LTV 5 RIS &
I, BT 2 /-AIMICR TS TABANEDERIZEW T, EFIRES L IEXENITEVIREET
DI EDOREN] ThDH, ZOBZHIT. SHAORFTRGICENT, AEHOEDRE
NEHZTIE., ABTORE (FR, BER) ~OEMBITIE, MRakT+ 52 L 2FRE LT
W5h, £, RIS, EENOEDRBME LIS T, ARBIEEER, RETORDBIT
AR RASOEMBAT (ERRE) 1T, BANCER 07— P2 RT b0l EZL
NTW2, A<, FHiTREERRAORIZEMD IO DHFTBEMD A FT 4 BT
Q&A™ % &, DPK RBRTIL, MH O BREFM ST A —4% [Tmax, Cmax, AUC] jZRk
LRTWaRy, ZiboERLAREGLNIMER (Figure 19) 02 & JAFTRESMHAIT
X, BYOWRIAEFIREBICELETOMBELY, LA EFREBIZEZELELR, 50X
TNUHEOAENIEYREREGBT D 2 &1 0¥ AWFHREERNL O 72D O 5 b mE R 5EH
ThoreExbNT,



OCT concentrationin
Stratum Corneum (pg/g)

Time (h)

Figure 19 Time-course of OCT concentration in human stratum corneum on DPK study
m : OCT ointment, o : OCT lotion

Data represent the mean = S.E. of 6 experiments.

(2) % I AR
OCT B—3 = L OHEMIC SV TiE, HEERRR (BWRR) 10X 2RM2RT, REHI

OCT#EZ XL LKA B L THRIAE LT, T2b6, SSEMEERET LR E LS
1 ARERER O OBEFEMG 2> 5, EENEE TH 5 iR &GPl 2 36 1 B B2 EH T 0 42 i ik 5
I, [OCT =—3 =3 :952%, OCT #k%E : 98.8% (cf.ififf Dk R D% D HEE M 1X-3.6, il
95%(F#H X 1% - 8.8—1.6)] TH V., OCT v — 3 >k, OCT #kE & [ ICEm Wik F#EE 27 L
Too £ BIRGHGEIE B Tb 5 8, FRE 2 IX TRICB T 2 &tk EE [n— 3 :89.2%,
OB : 96.3% (cf. MBEOWEROZOHEMIL - 7.1, Wl 95%(5 X 1% - 15.0-0.8)] I
BLTH., 12T OCT #KE & RERD A TdH > 72,

LI b, DPK BB KOS 1IN MHERRRBR O R LD | REFLZZ OCT m— g U FAl= &
7'~ (Table 2) (272 THMEOHMR (OCT #°E & OAEWFHIEEME) | & B3I & 2 FEd

MIZBWTERTE D Z LRSI NT,



2. REMOFHE

OCT v —¥ a VORI OV TIL, FERKREAER, 7200 RICEHWRABRIC L 5B %
T, mAEHIIZ OCT B Z XM & LR 28 L THRAEL 72, £ ORR, EMRANICE
BRI T B R AERER VTI, 48 BEREE Ny F T A MBI BRI
Bix 174 ThHv, ZeMmEFiENT, EyF TR MBI D IEHEME RS20
TRETHY, FEECETREDO N olc, ZTHLEL Y, OCT v— a TR HIZEE
U, BFERIBEIC SO W TESBEMERH S Z LN RENTZ, £72, F N AHLERR P Tcom
VLR R E (T T D 2 tERE TR, BT S 171 ) (OCT m—< = > : 86 ffl, OCT A :
85 ) ™95 H, OCT m—3 =3 REIC 30 il (34.9%) 51 {4, OCT #KEREIC 19 ] (22.4%) 31
PFOREEREZPBOONTN, BELEITW IS HEE] BIW® RE] Tholt, 20
FCRIERT (BHBERLIOCKRERITRE. REL LXK THAKESE) ToORFEFERIT,
OCT m— = UFET 156 (17.4%) 224, OCT#ER TS5 (5.9%) 6 44 THY ., b D
FHEFEZOS L, HRBBKEGECERVWAEFREIVWTNG TBRE] THH, RE5T
THRICEWR HRELZIEE LZZ EDERINTE, £, ZTUOOREEFEFGORBBMHE L,
BRI E R s TIN5 TV D OCT lE &G FAIIC A ERZER 2w OCT
KB ORRRE, TTREEARBRBSLIOTHREHE BNV THRMOFTIATHLZ L LY, &
B EOF TR e W EHER ST,

U EORERRBROEEN S, #i L7z 0oCT r—y g 3Kl 7 b (Table 2) (C481F

C TZEMEOMR] ZBFICIDFEMMICTE O TERTE 2 Z LRI,



E 38 /E
B 1EBLOW 2 ORI NIZHERRRR (@R X2 L 0Lertz,

ES
. T2bbERAR (8 FRBR) THIAET 272910, BEZaMRER, B EDE B 7/
B (DPK AER) 6 KO 1N AR ERIR #BR 217 - 7o,

DPK ABRICEBI L Tix, OCT#E & OCT u— a3 > CHIBHEMGOABENEREEDNL H
MVITIEWITRO b, #H% 6 RrF LIS CHfdAl & &EFIRBICE L, 6 RFHE T
Ll EOMEDOAENIEYREIIMAREFE THL 2 LR ahiz, £, SF s %
g U728 N FH e e R ek B O BEFE ARt 20 © . EEREGIE B T & 5 I O S i E T
IZBWT, OCT m— 2 3 OCT #E L FKICH VW ELE LR L, ELRAIRFEMERTH 5
KR, ERREZIITRICBT 2 aREBEEICEHLTH, OCT E L IZIXFEEOMMTH D
LIRS NT,

— ., BRKFBRICET 2L BMEOFIZE L Tk, @HEAANICE T 222N Th 2 KE

SRR LY OCT v —r g VO RERPMMEICHER N &R R ST, £, FFMER
BEEFE LR LE LE N AHLERERRBROMREID  OCTr—v a3 L OCTHEDAEFR
ICHFHEH R A B ET RV ENRENT,

U EXY, FEERAE (B l) 2@ L T L2 OCT v — a3 o THZMEDOHER] &

MO 2, RERETH 20K (b FRBR) ICBWTHFEATE D I LMNRS
nic, 70, BEWORFEANBITHEEZRE L T 28WET V2 H W invivo 227 U —=27 (3

RRER) 12, BATRESAAAOL LRI T o008 HARFHEEICK Y BD 2 & 23R

T&E 7,



F2m mELFEAMORER

#1#R Tk, OCT m—< a » ORERINPEREAM (W7 reih) 2 d0 & U7z BFIEEEF
LR Lanb, BEMO=ZEFEOI L HHMEOHER] & TREMOHENR] (2O TEM
L7ce L2L2n s, BB E ZRMEORKIZT CTid, BIEMLZ Ll L TERBLY
R Z&FTERy, IR <, —EOHEMAHIM,. ALt aRit LG5 T
—ZDOEST, TROLMEOWEKNPEEL D,

mEOMERE LTS 2 THEANEFMEEB I, B—M, e, i b2 e M.
MAEDFTHIFREERZZ T O, HRENICE IO TOFMEE O T — % B —EKAEL L
WD ENERSND, LIEBR-> T, BTFHBRFNTH - TE, TG REZ D)
SHLTOERE (BH) L2202 RAMDLIENEETHD, 4EOOCT R— 3 DK
RETCIE, EFETH D OCT BB, K, RICARZRERRBENH Y . OB FEAIE 2K % & T LA
e —arThnr 2l EHEOREMNEAAZEENMERRORE RPEHICR D &
ERle, Flehkn—ra VAR KEZGLZEIRGRAATHL Z b, MEMTRRFEL
LTCIREFIIMEZHR T2 2L BMETH D, S HITIF, EEMPEMSCEE ISR L THE
MENDLLTRDEDITEFE MHEWG ), T72bb MEMK CENLDZ L, OCT =R —
aryORF[a LT VEEBIELDOEMITRD,

LFROMER LOMEAELHER TS0, £7, OWROFAIMER — 2 2 OCT &
BEICEEGSEDILODORST A7 Y —= 7 %4707, BARMICIE, WA L OUKHE O
B D KL EMEZH LSRG TEO T, FELEMED B2 ARy pH, Z2EAL
Flx L OHALH (FRimiEER) OBELZITo70, AALZEMEICE L T, @E L7 (MCT;
TENEER Y 7)Y F) Z2LEICKPICHWMULEL REEERHOR 7Y —=0 7 %217 -
oo £To. WAEMFFELZ BB L, HAER Y P 28HRICTENE TRIFDIHAB I
eV, A (IE. El) OB T 2\WEMELRHRET 5 2 & TRAAEH O LA 45T
L., FEHREORGFENIEEZERB L, S5, FEHRICRLTE, D5 (RXEYER

<) EAECRANRE L ER T D20, AN, KER X OWREIME 2 R & L AR



P D FEAN &2 4T - 72,
AR TIE., EEOZL DM FRFERBEREO I B, FEF L OCTr— 3 OB
FIRFME, BRAEMFHRERS KO A ICE T 23 MR Z2 R L, MERFTOE S L HAED

LRI O W TR 3 5,

F1E EBEERT—RICLI2RBELEABTORR
F1H EEBRAE
1. EEBRMHE
OCT iF /AR St K v ik S - N A& L 2 v i=, OCT B X, AR S

LV EnNTWL b0 AL, AL, £, &AL LTHOWIEEISAE A —=I—0
BOET DA EEFRMKS (B R 14, HEIRH 2003, BIRHE 7H) 2 MWz, £ O R o R R

RO T BRI £ OB, S C IR B R TR 2 T

2. OCTOREMRER (pH DFERE)
100 ML B4 A 27 5 2 2|2 OCT =% / — /VIEHKR (2500 pg/mL) 1mL B LBt b~ v d—

)L 1000 % 0.05 g Mz . pH @ %7 5 5%k (Britton-Robinson Buffer) # Mz A A7 v 7 L 7=,

ZOWEA 1 mL Z 30 mL B S A TR ER I L, 60°CI LU 80°CaxiE o 1H i fH 1 47 (2
WE L, RELEY IV EERERBEL ) —EHEBICRV L, Sdikksa~ 7T
7% (1 265 nm, YMC-Pack A-303, B&#H: Kk 7T h=FrVU V7 FZt Fe>77 > (10:10:1),
B®H 0§ 1 mL/min, 25°C) THHr LT, &V 7 FICE END OCT E®m4HIE L, Initial

IS 9 D 5% AF R (%) ZRFm L7,

3. BREMNNHR (pHAHHNOEIZ K ZHE)
AARKRE T V0B EHER REDNRBRIELZSE I, pHRABH THDL DA Y Ta)—LT

JVDOERGEEEZT OCT n—ra UAlE AW TIRERD IR A £ L7z, 88 LCEK
(Aspergillus niger) %, H4&H CHEEMIZEILL, 0.05 %A U Y L_— k 80 iR 4 H A1

AKIOmLIZFESE, o8B LK T—BTAl L., AiREEKOFRIR EREEK) & L,



TAK 20 g (C 2 oMK Z 0.1 mL Nz, HWEIEAG LK., Zhz 20~25CTRFL., 1
BRO2HEMABICAFEREZU NIRRT HETHE Lz, FrE OB RG Lz E#EE ] X OH
BERORHAI 29 2D ,0.05%F U VL — 80 MK E 4 B &K 18 mL % il % AR L 7= (10
AR, ZOMMLIZIE L mL Z& D, 0.05%K U Y /L— k 80 IRINJEE EFRAHK 9 mL % N
ZAR U7 (102 HW), FEOHRIET 1006 LT 100 FRETomeMl Lz, ARLZ%
REOWA %1 mL Z EfEICED . A7 b« 7% X ba—AHEH 15~20 mL (21 x TR L 7=
%, 20~25CHB/IRE CTH2< &b 5 AMEEE Lo, sk, E%EEHIL, TFToRICk
D BRI O A TFE B R FL LT,

BFIth O AEAFEE (CFUIG) = BHEBOFHIE eficks) x AREK

4. BREHARBR (nitial & & VHE 6 & 5 £ E &0 TH)
OCT 1 — = > O Initial dhds K OISR 6 8 R 5 & VT HARIERF V0251 #

RAFN RERE 7 TV —IB I L7ed o THRAFD DR A2 340 L. Y 7R E 2 3 L
7=. 723 BRI 12 13 | Staphylococcus aureus (S. aureus) . Pseudomonas aeruginosa (P. aeruginosa) .

Escherichia coli  (E. Coli). Candida albicans (C. albicans). Asperigillus Niger (A.niger) @ 5 fi

LT,

5. FENBE

OCT m— = v O I T 2 WEMFEHE P00 2L LT, LA RA—F— (F R,
CR-500DX, 7 & 7% —No0.25: E£ 20 mm) Z AW RA DM EME (XY F) iz 5%
L7, RBEEE ORI % Figure 20 17" F, LA A—F—IIfEORE EIZ, R e =
VFUE (T T 9 7®) TEoEAR Vit y FL, 20 EICRAFK 50 mg Z — & b
HPAPN (R 20cm?) (2 2 3FEIA Lz, =%, HAEE : 100 mm/4y. # ARREE : 1 mm D%
T CRBREZTV, BONZHET v — Mol FEfE (KNho A—  ADEEBRY) 8

DOfENT Y 7 » (CR-500DX) ZHWTHEMEL., &) FME (J) Zkdi-,



Typical Record of Rheometer

Hardness factor : H+, A+
Adhesion factor : H—, A—

Measurement time (min.)

Figure 20 Schematic diagram of apparatus of measuring adhesion force

6. HMES L UREMERAR

OCT v — g OIS 25 0 M B RN & L T, RAIORE I K O Eh M 2 5l L
Too M, BARKF O [k, REHNE B AR EEE ] oHEICHEV, B
BUOREEESE (¥ A > 27 B8H) ZHIWTHIE L7z, T 72bb, KEFHEMEER GEEKR) B
FOMAIZ S (13 mL) L. 25C « 60%RH (2 24 B LL BRE L%, D8I T XS
ZHa—%— (HH-12) Z #5 8B £ CHESEIZIR L, 25 COMESRMFIZ T, 2 — % —% 100 rpm
T 60 s S H/ohfD B REEFT O REZH AR . DED (1) — (3) AU X 0 KE (mPa -
s) R L,

T2 UE I oD A TE K FE = FE B O ) B 7R FE <25 (#A5 F %%) < .. (1)

M IEFR = S* 8 /KR UE iR o JI 78 K E SRR (2)
BLAI D K5 FE = ) 8 7 FE x 25 x4 1EFR 4% S (3)

*8 FRYERR O 25°CIT 3T DML (JRE — EREEE - KRR RS DR fH)

wEME X, A% 25°C ¢ 60%RH (2 24 BEEILL ERE L7, oI oERT v Ry K>

Xy FEHWTH I Z2R BT, A ASEDORT A K7 Z A 12500 uL & HEEH T~ S

. A5 50 mm BHEE A BBV S BIC = L REE A2 HE L7z,



F2H HBRBLIUEBE
1. OCTE—>3avYBILEIE S

— BB O pH TR E~D LA B E L, 99 (pH5~6) I[CHHE S D 2 & R
Toh D0, WAITOEIKOZEED pH IZIKFET 25E 1%V, £ 2T, OCT ZEMDBLE )
5 pH 2R 5 HH9 T, pH @ %72 % Britton-Robinson $& 1 ik 1112 OCT % 0.0025%& fif <

B, 60°CEB L 8OCIHREICRBIT D OCT LEMZ 7 L7- (Table 14),

Table 14 OCT residual rate (%) in Britton-Robinson buffer solutions (n=3)
Stability storage conditon
Buffer solution  (pH)
60°C_ 1week 80°C . 1week
BRB-5 (5.2) 2.4 N.D.
BRB-6 (6.2) 57.1 1.7
BRB-7 (7.1) 91.2 52.2
BRB-8 (8.2) 98.2 83.3
BRB-9 (9.0) 99.7 92.8
BRB-10 (10.1) 99.6 95.3

ZOfER . Table 14 IZ/- 7Y OCT (XFEEMEN O FIEEK TIIALE Th - 728, FEHIK
pH @ EFICHBIL T OCT BIERNEEDHZ NS o7, 2k, FEZE(IITRA pH
ECEDLRTESRETLDILENEELNEHBIL, WA pPH 2 10 ITRETDHZ &I L,
72U BERPHEEMEICRITREUER, oA, BEREORMEMICRR 25603 H 5, Lk
o T HIfE Cas L7z OCT & — 3 3 > 0 Bz i AR B 3k (Table 9) | BRKG I — Y i) (Table
10), 2O NCEERHE (BB 1M, £ 3 %) 2@ LT, &8l - AFMmI+ocmkcE sz
CEMR L, bk, RELEZOCTE— g d, #HpH 2 101252812k,

EEORENE &~ ORI A T T 5 WA TH D 2 L BRFES R,



2. OCTA—YavOMEYENEYE
OCT r—a FKZELZRBELGHANTHL Z b, MAWFOEMKE L CIRERA

MEHRTDIENRLETHDL, LNLRB DL, — KA/ T N2 REF & L2 RAFANT
MK KD RAED T2 T T VAT RPIE T T 52 EBRMONTND, TR0 bH,

OCT v — 3 O EIREZENEN BAF 72 8A] pH TIZRIFR D TE O MR A IR EE L 72 2 Al REME N B
b, TZTET, REAMOLELEZHET HHMT, OCT =2 — 3 VAR O pH i Al
ThHHVA Y Tu) — LT IvOilhEEE 2, Aniger (B E) 1233 2 R1E80 1% 5T
fliL 7= (Table 15), ZDOfER, 4 Y T/ =L T IV OREGEMET T 220V, BIEH
RPN TRY NITAFVERBEBRT AT IV (AFARTN) EORMEHOEE D LETH
DI ENGhoTo, —H, BBRIEWZ LT, YA YT R =T IO PR 0.50~

0.60% (pH9.5 fix) UL ETHIVXE DR & 1 5 RENSIMEZ RT Z LR S LT,

Table 15 Preservative effectiveness tests with OCT lotion of various pHs

Features of OCT lotions Survival numbers of A. niger

Diisopropanolamine (%) pH Initial After 14 days

1.16 10.01 0

1.00 10.0 0

0.80 9.8 0

0.60 9.6 10° L ~UL

0.50 9.4 Lax10° 10° L~L

0.40 9.2 10° UL Bk

0.30 8.7 10° L~k

0.20 7.8 10° L~ Pk

FERoEREZZIT, OCTe—ya v Z2R) 7o L o MOREKEEICHEE L, Initial HB X
OIS AR5 T &2 VT BARSESR SOt WBLE Stz b AR IS st 2R %) kB 2 5
i L=, FDOfEE . Table 16 3 L O Table 17 (274 K 912, Initial fhB L OIE S 6 & H 4%

LI SO BEBIL 14— 28 HE TR F L, 2hbDEEN, BAERF O 2ZE®. 1+



RN RBIEOHERME (BT TV — 1B FEEOHERAOF] (K-S ME (14 BRIX
BRSO 1%LL T, 28 HiLIX 14 ABO LV ER%EE L IFZTNLT) BLOERE (: 14
A, 28 HEZILICHEME R E R L XAE LIXZENLUT) OEREIZEAET LI N po70, 2
NEV, REFLEZOCT e —r g d, MMM Z®E L TRE AL RTZ LR PRI S, A
TR EORMGFRIIRIMZ LB L LaWill)s (NI X7 ) =) L LTOREEZAETS
ZEBRINT,

bk OCTu—ya v asy7un) =7 020N THA pH 2 10 IR ETHZ LI
F0, BHEOREN, RE~ORZEMEMRICIA, RIEFDNIEEZ DR T 28A L0 EDL 2
EMREINT, B RIIRET 208K N U AEIZL D RA pH 27 v Ul (pH10)
IR E LG, RIEDIIEER RSN NI L XD, Ay T a ) —AT I VORAI

EOpHZT A VRIS D Z BRI DEICHE G LTV D RSN,

Table 16 Preservative effectiveness tests of OCT lotion <Initial >

. . Initial Survival numbers
Microorganism
numbers 0 day 14 days 28 days

S. aureus 3.9x10° 1.9x10° <10 <10
P. aeruginosa 6.7x10° <10 <10 <10
E. coli 2.8x10° 6.8x10° <10 <10
C. albicans 5.7x10° 3.4x10° <10 <10
A. niger 2.4x10° 3.2x10° 1.0x10* <10




Table 17 Preservative effectiveness tests of OCT lotion <after 6-months storage at 40°C - 75%RH >

. ) Initial Survival numbers
Microorganism
numbers 0 day 14 days 28 days

S. aureus 4.0x10° 2.9x10° <10 <10
P. aeruginosa 5.9x10° <10 <10 <10
E. coli 9.0x10° 1.3x10° <10 <10
C. albicans 7.3x10° 6.2x10° <10 <10
A. niger 2.7x10° 2.5x10° <10 <10
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Figure 21 Adhesion force of OCT lotion measured by rheometer in comparison with OCT ointment

Data represent the mean = S.D. of 3 experiments.

F/2. OCT m—v a VOEREAICOWTIT, MECL->THLIREMAREL ZEXDOND,
LinL, ZEERICEBEPEEZFET ICr—a V2B LICREZBET 5 &0 BAM% O
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L mEME OB EMEICEEE AR T AN TERL, £Z2C, KHEZHWT, EFEHERE
e LTSN T A EH O — 9 > (FLAIME 3 BEA, #1854 ; Commercial lotions)
DX R L OVEENME OB E 21TV, Figure 22 IOt L7z, ZOREE, AR RTHY | diK
B— g COREITWT L 500mPa s sELFTH Y | EMEIT 158, 50 mm U FTHD Z L
PHERINTZ, Thb XD, HEALE, HOWVITHEANTFEEND OCT H— 3 OY)
PEE & LT, KEEEIZ DWW TIE 1,000 mPa - s L B EIEIZ-D 0V TiE 20 # 50 mm UL E (Figure
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Figure 22 Relatioship between viscosity and fluidity
o : OCT lotion (prepared by various agitative conditions)
e, A, m: Commercial [O/W type] lotion (A,BandC). 4 : Commercial [W type] lotion

Data represent the mean of three experiments.
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Table 18 Formulation of OCT lotion

Constituents Name Amount/1g
API *9 OCT 25 ug
Solvent Medium Chain Fatty Acid Triglyceride 50 mg
Emulsifier Polyoxyethylene Glyceryl Monostearate g.s.

Base 1,3-Butylen Glycol 200 mg
Ingredients Carboxyvinyl Polymer 0

(polymer, pH-adjuster etc.) Diisopropanolamine etc.

Base Purified Water g.s.

*9:  Active Pharmaceutical Ingredient

Table 19 Specification and testing method of OCT lotion

Analytical o
Test Items Specification
Procedures
o Visual ] ]
Description ) ) White, lotion
Inspection

The retention time of the OCT peaks and its spectrum in
Identification HPLC ~PDA* 10 the chromatogram of the test solution corresponds to the

reference standard solution.
pH pH meter Between 9.0 and 10.5

Related substances A and B: not more than 0.6%
Purity HPLC Others: not more than 0.5%
Total: not more than 1.0%
Not less than 95.0% and not more than 105.0% of the

Assay HPLC
labeled amount (25 pg/g).

*10; Photodiode Array
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FEART Y BERLE,

E1E HARAE
55 11 FEER RS BR
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BRI L DM 28T, RMKMIC OCT B Z AR & L-KHE *° 28 L TRIEShT-,
Table 20 35 X O Table 21 (2, 25 1N AHRBRIC THEM S-S HE MR EE 2 50 R L Lo
DEREIZONWTE LD DH, Table 20 IZ/R- TV | #EZHHA TIX, TEREDOBRV FH ) BX
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Bl CcdhHo7- (P<0.0001), —F., Fepil, BB E 721X FHETIX, Table 21 (Z/x9 80, (5
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Table 20 Results of usability in applying investigational new drug on scalp

Ease of investigational new drug application
Number )
Wilcoxon
Group of
. Very easy Easy Difficult Very difficult | rank sum
patients
test
OCT lotion |83 50 (60.2) |30 (36.1) |3 (3.6) 0 (0.0)
p <
OCT
_ 80 12 (15.0) |29 (36.3) |26 (32.5) |13  (16.3) |0.0001
ointment
() %
Number | Sticky sensation of investigational new drug Wilcoxon
Group of Hardly Very rank sum
. None i Annoying ]
patients annoying annoying test
OCT lotion |83 62 (74.7) |19 (229) |2 (24) |0 (0.0)
p <
OCT
_ 80 12 (15.0) |26 (32.5) |29 (36.3) |13  (16.3) |0.0001
ointment
() %
Table 21 Results of usability in applying investigational new drug on trunk, upper limb and under
limb
Number | Ease of investigational new drug application Wilcoxon
Group of Very rank  sum
) Very easy Easy Difficult -
patients difficult test
OCT lotion 83 55 (66.3) |23 (27.7) |5 (6.0) 0 (0.0
p =0.0731
OCT ointment 80 40 (50.0) |38 (475) |2 (2.5) 0 (0.0
() %
Number | Sticky sensation of investigational new drug Wilcoxon
Group of Hardly Very rank  sum
) None i Annoying )
patients annoying annoying | test
OCT lotion 83 67 (80.7) |15 (18.1) |1 (1.2) |0 (0.0
p<0.0001
OCT ointment 80 30 (375) |35 (43.8) |15 (18.8) [0 (0.0)
() %
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E18 RERAE
1

OCT v—v a3 »ORLEICHWIZFEE O —E 2 WAL 5 & 12 Table 22 127879, 7238, OCT
LA SRR R S O N BE E, ERlE L THWESEBHIAEER K EZM-Lzey &
ER L7, BEMEE LTI, RV 7oL o ERmesAniz, £, WAOFEMRRICH W

AR L ORI, TR THRORERFRE T o AEHERH L7,

Table 22 Formulation of OCT lotion

Constituent Excipient name Amount/1 g
AP] * 11 OCT 25 ug
. Solvent Mediumchain fatty triglyceride 50 mg
Oil Phase o )
Emulsifier Polyoxyglyceride monostearate g.s.
Others Stabilizer g.s.
" pH-adjuster Diisopropanolamine ~ gqs.
Aqueous
Base 1,3-Butyleneglycol 200 mg
Phasel o
Base Purified water q.s.
Aqueous Polymer Carboxylvinyl polymer g.s.
Phase2 Base Purified water q.s.

*11: Active pharmaceutical ingredient
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Homogenizer
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Material height: h

Vessel height: H

Figure 23 Schematic apparatus of emulsification homogenizer and homo-mixer



Weighing/Adding process

O
Aqueous phase 2 Oil phase Phase including API Aqueous phase 1
\ 4 \ 4
60°C  80°C
C|> Sieving #200 O

(O Emulsifying process
Homo-mixer: 2,350 rpm,  Paddle mixer: 30 rpm

Temperature: 60°C, Time: 35 min

)

) Cooling process 1
Paddle mixer: 30 rpm

Temperature: below 50°C, Time: 15 min

)

) Removing water droplets in emulsifying container

M)

) Cooling process 2
Paddle mixer: 30 rpm
Temprature: below 50°C, Time: 30 min

Decompression: over -0.08 MPa

(O Discharge of OCT lotion
Sieving #80

Figure 24 Process flow chart for OCT lotion manufactured with 200 kg batch scale



Table 23 Apparatus specification of emulsifying homogenizer used

1.2 kg scale 20 kg scale 200 kg scale
Parameter machine machine machine
AG-f AG-O AG-T
Volume 2L 40 L 300 L
Diameter of container (D) ™ 12 0.15m 0.40 m 0.80m
Depth of container (H) *12 0.20m 0.60 m 0.92m
Diameter of agitating wing (d) * 12 0.028 m 0.053 m 0.098 m
d/D 0.19 0.13 0.12
Batch size 1.2 kg 20 kg 200 kg
Sample depth in container (h) * 12 0.0929 m 0.2258 m 0.5037 m
Slit size 0.5 mm 0.5 mm 0.5 mm
h/D 0.619 0.565 0.630

3. MEMER. ARSI URERAE

*12; Refer to Figure 23

EHIEORFEMECTHEL Lz 5 IHE O-MALEHIK %2 Table 24 (2, 72 5 NI ZE D 5 IHH

DR TTiEZ LT O a) — e) R T, 2B, e) EMHIEIC >V TiE, BikzRT 25 1HE

W& LU TRl 217 - 72,

Table 24

Provisional specification for quality assurance at manufacturing process development

Test items

Specification

a) Main Emulsification droplet diameter

1-3um

b) OCT content uniformity (R.S.D.)

NMT 1%

c) Emulsification stability

(After stored at

50°C /4 weeks)

No separation observed

d) Viscosity

NLT 1,000 mPa - s

e) OCT release tests

Report result as reference data
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Figure 25 Relationship between pass number and quality of OCT lotion manufactured at 1.2 kg scale

a) Emulsification droplet diameter
b) OCT content uniformity (R.S.D.)
d) Viscosity
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Table 25 Manufacturing conditions calculated by homogenizing parameters of emulsification process

Rotation o o
. Homogenizi Agitating Energy per
Batch Tip speed number of ) Pass No.
e (kg) (mis) A ) ng time ( ) Products
scale m/s omo-mixer ass
J . (min) P (kW -+ hr/m®)
(min™)
1.2 12.1 8,250 2.6 78 1.7
20 12.1 4,350 12.0 78 1.7
200 12.1 2,350 35.0 78 1.7

Table 26 Physiochemical properties of OCT lotions manufactured at 1.2-200 kg scale with same tip
speed and pass number

¢) Emulsification
_ o b) OCT content o
Batch scale | a) Main Emulsification . _ stability d) Viscosity
. uniformity
(kg) droplet diameter (After stored (mPa - s)
(Mean £ R.S.D. %)
at 50°C /4 weeks)
No separation
1.2 1-3 pm 102.4+0.1 985 + 25
observed
No separation
20 1-3 pm 101.5+0.1 1,186 + 14
observed
No separation
200 1-3 pm 100.9+0.1 1,261 + 45
observed
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Figure 26 In vitro drug releasing profiles from OCT lotion ;
Based on the scale-up theory regarding tip speed, v, and pass number, 1, thorough the turbine

slit of the homogenizer
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(3) HEMEBsL-YOMEBEG:HAZR—FHETHEL-EA O MET M
2. (). bTHRLE B) LY (4) KLy, BEMOEEY-Y OfFERE; E (KW - hr/m®)

T, ko (5) KofkicEESHRAILND,

E = (Npx (pxN3xd® V) xT = (Npxpx (N+d) *xN-d®>/V) xT

= (Npxpx [N+d] 2x [N+dxT/V]) + = =+ o v oo v v v v v v v v v v o (5)

(1) XX, [N-d] %, EEREE; vIKEFET S, 72, (2) K BLV®[Q=Ng-N -
d?®-1,000] kv, (5) ickiTH, IN-dxT V] &, A2EH; nlZ%Lwy, Thabb,
BN E NS OfLHEE ; E28bE572020%, BEEBAE ; vESXEE; nOfE
Rl =T 2K EbEAOND, LMo T, #ERAR; viaRY BFRVEMAET CHALH
BEYT-VOHFEEE 2 FEICTDHZ &, FIAIXBAPEREEL ; N ZIREE L, QEEERH
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3. REERT7T—ILTORE
AT E TOMEHRE R 2B E 2, BOERME (FUEHASE) OFEE & mERK, B I OmM4L

PERC BT 2B E % 9% ZE L. OCTr— a v OEBRAZ—/L (200 kg-batch)
BT HRERMFITRE AL | BREEEEE N @ 2,2560—2,450 ; £100 rpm [2,350 rpm], ##
FREER] T :30—40: #5 min [35% ], /X KL ¥ —[a#xEk N : 28—32 rpm [30 rpm] (ZF%E

L7z (A v 1121 m/s, /S A[E % :78.2 [n], BALLERE Y 72 0 OfhHEE 1.7kW-h/m®),
WS IEAE ., 200 kg OFEAPERIC X DERkE 3 lots OEAFENY T — a w2 Ehi LT,
Table 27 {2 3lots O E M ERBRMAE R Z T, AKXV, EULRRASEOMEN KD Z L

DREN, OCTu—> a3 Vv DEAEFERS — )L TOBEEBRBICIER N B BEES T,

Table 27 Physicochemical properties of OCT lotions manufactured at 200 kg Scale

c) Emulsification
_ o b) OCT content o
Batch scale | a) Main Emulsification stability d) Viscosity
. uniformity
(kg) droplet diameter (After stored (mPa - s)

(Mean £ R.S.D. %)
at 50°C /4 weeks)

No separation

200— 1st 1-3 um 100.6 £ 0.4 1,271+ 7
observed
No separation
200—2nd 1-3 um 100.2 £ 0.3 1,277 £ 4
observed
No separation
200—3rd 1-3 um 100.6 £ 0.3 1,309 + 3

observed
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