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1.

(Tolvaptan, C26H25ClN2O3)

, V2 ,

. (<0.4 /mL)㎍

(40% ) BCS IV

.[1]
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.

,
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.[3]

(Coprecipitation)

(solvent evaporation) . [4]
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.[5]

,

host (HP- -CD) (SLSβ

SoluplusⓇ)
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.

2.

2.1

(tolvaptan)

. - ( -CD ),β β

- - ( HP-B-CDβ

), 2208( HPMC 2208

) (Korea) , sodium lauryl sulfate(

, , , , ,
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V2 ,

BCS class IV . HP- -CD, SLSβ

SoluplusⓇ , , , , .

7.14 0.3125~40 /mL 0.999㎍

. AL type

. 11(HP- -CD:SLS=3.43:0.5,β

) 29.16±0.16 /mL . , HP- -CD, SLSβ㎍

9.7±0.3 .㎛

.



- 864 -

SLS ) SoluplusⓇ Basf (Germany) ,

GelucireⓇ 39/01 Gattefoss (French)

.

HPLC .

(Mini spray dryer B-290, Buchi,

Germany), / (Genesys 10S, Thermo,

USA), (SPD 20A,

Shimadzu, Japan), (N-650 , Scinco,

Korea), (HM-150 IV, Hanil Sci. Ind., Korea),

(IST-3 075R, Jeiotech, Korea)

(Mastersizer 3000, Malvern, )

.

2.2

ICH Q2[6] HPLC ,

, .

50mg

50mL (1,000 /mL).㎍

0.3125, 0.625, 1.25, 2.5, 5, 10, 20,

40 /mL Capcelpak㎍

C18(4.6*150mm, particle size 5 ),㎛

: : (470:530:1 V/V), 1.0mL/min, detection

254nm HPLC

.

0.625, 10, 40 /mL 12㎍ ㎍

/mL 3 6

2% .

2.3

Higuchi Cornnors [7] -cyclodextrinβ

( -CD, HP- -CD)β β

. -cyclodextrin( -CD, HP- -CD)β β β

0~60mM .

37±0.5 250 rpm℃

.

.

KS = slope/S0 x (1-slope)

S0 : Solubility of Tolvaptan without Cyclodextrin

6.46x10-7M

4 (SLS, Soluplus
Ⓡ , HPMC 2208, GelucireⓇ 39/01) 0, 1, 2,

4 W/V%

.

2.4

HP- -CD, SLS,β

SoluplusⓇ [ 2]

. [ 1]

[ 1] The process of spray drying containing tolvaptan

2.5

2.5.1

DSC 10 /min 28℃

0 .℃

(Mastersize 3000)

2.0bar 3 .

2.5.2 ,

[ 1] ,

. 2.3

.

[ 1] Formulation nano-inclusion complex containing tolvaptan prepared

by spray drying technique

#
Component(g)

Tolvaptan HP- -CDβ SLS Soluplus
Ⓡ

1 1 3.43

2 1 6.86

3 1 10.29

4 1 13.72

5 1 10.29 0.5

6 1 10.29 0.5

7 1 - 1

8 1 - 1

9 1 10.29 0.5 0.5

10 1 1.715

11 1 3.43 0.5

12 1 3.43 0.25 0.75

3.

3.1

HPLC

7.14 . 0.3125~40 /mL㎍

. (R2 = 1.000)



- 865 -

99.31±0.64

99.27±0.74% 2% .[

3]

HPLC

.

[ 2] Accuracy and precision of tolvaptan

Conc.( /mL)㎍ Recovery(%)

Accuracy

40 100.02±1.02

10 98.74±1.86

0.625 99.17±1.31

Mean 99.31±0.64

Repeatibility 12 99.27±0.74

3.2

-CD( HP- -CD)β β

[ 3] [ 3] .

AL type HP-

-CDβ

929.3 500

host

. [ 4]

4

HPMC 2208 GelucireⓇ 39/01

SLS SoluplusⓇ

.[ 3]

SLS

HP- -CDβ

[ 3] Phase solubility of tolvaptan in -CD(or HP- -CD) (Mean±SD,β β

n=3)

Conc. (mM)
Solubility ( /mL)㎍

-CDβ HP- -CDβ

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

[ 3] Phase diagram of tolvaptan for -CD and HP- -CDβ β

and solubility of tolvaptan according to polymer

concentration(SLS- -, Soluplus■
Ⓡ
- -, HPMC 2208- -,□ ▲

Gelucire
Ⓡ
39/01- -)△

.

[ 4] Stability constant and slope of -CD, HP- -CD atβ β

37±0.5℃

S0 slope KS(M-1)

HP- -CDβ
6.46x10-7M

0.0006 929.3

-CDβ 0.0002 309.7

3.3

3.3.1

, , DSC

22

3℃

. [ 4]

[ 4] DSC and mean particle size of nano-inclusion complex

containing tolvaptan

9.7±0.3㎛

.

,

HP- -CD, SLSβ

. [ 5]

[ 5] The picture of prepared nano-inclusion complex containing

tolvaptan

3.3.2 ,

HP- -CD, SLS, Soluplusβ Ⓡ

, , [

5] .

8 70%

95~105%

[ 5] Yield, content, and solubility of tolvaptan in various
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nano-inclusion complex prepared by spray drying

.

SLS 0.5 g 11

29.16±0.9 /mL .㎍

host SLS

.

( :HP- -CD:SLSβ

=1:3.43:0.5, weight ratio) .

4.

HP- -CD, SLS Soluplusβ Ⓡ ,

, , ,

.

1. 7.14

0.3125~40 /mL 0.999㎍

2%

.

2.

AL type .

3. HP- -CD, SLS Soluplusβ Ⓡ

70%

.

4. 223℃

.

5. HP- -CD SLS Soluplusβ Ⓡ

11(HP- -CD:SLS= 3.43: 0.5 ) 29.16±0.9β ㎍

/mL .

.
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#
Parameter

Yield(%) Content(%) Solubility( /mL)㎍

1 73.04 97.2 ± 2.3 7.4 ± 0.6

2 83.11 96.6 ± 4.3 7.0 ± 0.8

3 74.69 99.6 ± 2.1 6.7 ± 0.6

4 79.84 97.6 ± 1.8 4.1 ± 0.5

5 83.91 99.3 ± 3.7 13.0 ± 3.9

6 81.18 98.8 ± 4.7 10.6 ± 0.9

7 69.11 100.0 ± 3.9 14.9 ± 1.45

8 58.92 103.3 ± 1.9 19.6 ± 0.9

9 84.17 99.1 ± 2.9 13.6 ± 0.7

10 68.38 97.4 ± 1.8 3.59 ± 0.4

11 77.83 100.7 ± 3.4 29.16 ± 0.9

12 85.67 99.1 ± 3.1 21.76 ± 1.6


