20001 F=abelr)aets] #A e EeEy

o] Sl l'ﬂ:l—E]- \,].L- _L;](jgl_t}g‘,] 7“13]— wul
37t

4
-
N
i
tlo

o5®, Aol4, WA, AQ, 2935, o9
AL AP 3}

e-mail:pckmon@konyang.ac.kr, micael@konyang.ac.kr

Development and Evaluation of Tolvaptan Nano-Inclusion
Complex by Spray Drying Technology

Su-Hwan Lee, I-Jeong Shin, Gyung-Hui Nam, Ji-Hyun Maeng, Young-Ho Cho and
Gye-Won Lee
Dept. of Pharmaceutics & Biotechnology, Konyang University

Q ol:

WS npa el V2FgAe] AeA, FAA AgARA ARAE @ AUYEFIET NBAR AMEEHA AL
BCS class IV opEolth. Bylete] wre S3)wg o]7) 98] £¥x7)14S o] 49 U2y 85HE2-S HP-B-CD, SLS
2 Soluplus®<] ¥ Duste] Aled F, THIA K, QA 858, FF L =S Arleach Bikee
thEA B} dashd Belwo] 7.14% 6] AZH % on 0.3125~40 pgmbe] WA kA7 0999040 2 ok gt
AAE JeEpdth Eue THIFES do] Fuhge web §eErt Trkshe AL typeo] siwA
JeRth Azd Je¥Eistse fns Evelnc d435 Zv)ste] Aw 11(HP-B—CD.SLS—3.43.0.5,

FTE)ol A 20.16£016ugmLo 2 1wtk BEARVES olgste] Eyhel, HP-BCD, ¥ SLSe| -
THIFES 97403 mo] A2 FYSHA AZT 5 UUAE. ARAo R %%7&571%% ol-g-ato] g o]
10

AAE TARE HEE F e 7% Thel= ele e Aor 7|ts o)

F

mlm

1. & Z, TANZ, 7% T Wl e, o
e T BEEA et Ak A eS A3
A A 2 LI ALo]l A LS. 7)x] 71 o) Aok @ nlo] &
‘F/L‘r(Tolvaptan CZGHZFCINZO.S)O /}:]' X%— E_l XﬂL}EE ﬂ—v = o070 0-4 om= ]’ ]-L- ;~/\01 ﬂ—]: = ]’ ]
) A2 93 g4 A% 2 A3 7|z o
UF ARAZ AZAL V2 £4A9 fepg, gy g VOE DT CEAT B R AR vl e
al

Aot

o Qs WA o] &E(40% o]sh)o] v BCS IV of&

SRS Bl whe gai (<0.4 pg/ml)st 7

ojth[1

112[&] Ge4 orRel e e gdEe dg gy o SOWRleDel F dels razden v viis
o8 Adk AT olelE, el o g, A F oo AT EAYY T, YR o

o 5 A W e F4E 4L BARE AAn ok g S oo WS

4 orgel Adst BE BARES A2a] A8 okmel &

AT PAL A8 A7 A%How FaEolA g, o 2. A9 WY

5 THHGEI B DARAAT) A A o

SEPISERP) 2.1 Aok @ 717

FHAFEE A5 ABA 84 oFES EHAA Aefei Ente(tolvaptan) & ShbAlfOo =B Algd
ST G 2 WE SES 249 5 k3] zAswE  of A8 B-AZRUAEN ()5} B-CD2 ok, 9
o] Az Wk ol = =W (Coprecipitation) 7} §-7]-& ol <k cEAXRI-B-AF2Y2E- (0] HP-B-CD=
B3 BEAE FA Ho] f7]4mE FHATE & S 3, slesA 2R AR 0 2 2208(0]sF HPMC 2208
29 (solvent evaporation)©] Sltk. [4] Gy W& & oFgh) & shelAk(Korea) ol A, sodium lauryl sulfate(o]3}

— 863 —

upehA, Enbeke] w2 =S s YAl SES T
7kA1717] $18ke] host —.—X}(HP B—CD) s} AAEA A (SLS



20001 F=abelr)aets] #A e EeEy
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Gelucire® 39/01 = GattefossAkoll 4 (French) ol 4 7-¢15+43
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USA), au&dxzazZvtEady] A|2E(SPD 204,
Shimadzu, Japan), AlxEAF G#A(N—650 ,  Scinco,
Korea), 94%27|(HM—150 IV, Hanil Sci. Ind., Korea),
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[72%) 1] The process of spray drying containing tolvaptan
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[3% 1] Formulation nano—inclusion complex containing tolvaptan prepared
by spray drying technique

Component(g)
# Tolvaptan | HP-B-CD SIS | Solupls®
1 1 343
2 1 6.86
3 1 10.29
4 1 1372
5 1 10.29 05
6 1 10.29 05
7 1 - 1
8 1 - 1
9 1 10.29 05 05
10 1 1715
1 1 343 05
12 1 343 0.25 0.75
3. A% 9 2%
3.1 A o4
Eee HPLCZ WA3819S o a2 v} #e¥ o

= 2 =
71450 F53 9AE AL 5 YTk 0.3125~40 pg/mL
o] WlelA FEd 2444 depdeh (R* = 1.000)
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[ 2] Accuracy and precision of tolvaptan

Conc.(ug/mL) Recovery(%)

40 100.02+1.02

Accurac 10 98.74+1.86

y 0.625 99.17+1.31

Mean 99.31+0.64

Repeatibility 12 99.27+0.74
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[3%2 3] Phase solubility of tolvaptan in 3—CD(or HP—3—CD) (Mean%SD,
n=3)

“

Solubility (ug/mL)
Conc. (mM
one. (mM) B-CD HP-p-CD
0 0.29+0.20 0.29+0.20
6.68 5.38+1.43 7.54+2.45
13.36 4.48+1.00 8.17+2.91
26.72 8.59+2.10 10.02+1.09
40.08 6.74+0.44 12.58+1.30
53.44 8.19+2.24 19.51+3.08
5 005 400
§ 002 £ 200
£ oo g 10
E ¢ 100
o 0 20 40 60 : Sg f—0
mMolar conc . Cyclodextrin x 10-3 0 1 2 3 4
o o Conc . Surfactant (ug/mL)

[72¥ 3] Phase diagram of tolvaptan for 3—CD and HP—B—CD

and solubility of  tolvaptan according  to polymer

concentration(SLS—H—, Soluplus® —[]—, HPMC 2208—A—,
Gelucire® 39/01-4-)

P °
A RS AL

2 7] o)X

[ 4] Stability constant and slope of B—CD, HP—B—-CD at
37+£0.5C

S0 slope KS(M™Y)
HP-B-CD ; 0.0006 929.3
6.46x10°'M
B-CD 0.0002 309.7

33 EWEe Fhots dnzadgee Az
9 7}
3.3.1 &g 3}st
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DV 50 ;9.7 um
DV 90 ; 11.2 um

25 50 75 100 125 150 175 200 225 250
Temperature(°C)

(AYTolvaptan (B) HP-B-CD (C) Physical mix T 1

(D) Tolvaptan/HP-B-CD SD 1 um 10 um 100 pm

[71¥] 4] DSC and mean particle size of nano—inclusion complex
containing tolvaptan
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[729) 5] The picture of prepared nano—inclusion complex containing

tolvaptan
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[ 5] Yield, content, and solubility of tolvaptan in various
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nano—inclusion complex prepared by spray drying
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Parameter
#
Yield(%) Content(%) Solubility(ug/mL)

1 73.04 972 + 23 7.4 + 0.6

2 83.11 96.6 + 4.3 70 £ 038

3 74.69 996 + 2.1 6.7 + 0.6

4 79.84 976 + 1.8 41+ 05

5 83.91 99.3 + 3.7 13.0 + 3.9

6 81.18 98.8 + 4.7 106 + 0.9

7 69.11 100.0 + 3.9 149 + 1.45

8 58.92 103.3 + 1.9 196 + 0.9

9 84.17 99.1 + 2.9 136 + 0.7

10 68.38 97.4 + 1.8 359 + 04

1 71.83 100.7 + 34 29.16 + 0.9

12 85.67 99.1 + 3.1 2176 + 1.6
S AL AU B3 AZRE U sgEe
Gaj=E SLS7F 05 g o7k AW 11914 713 o}
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