19

31

17

25

19



18 12 25

17 2 25

265.3mg
1-(2)

734.7mg

19

16



45.4%

15

108/238

10

17

50

25

18

12

25

66.1%

158/239

19

200mL



)

18 12 21
/
17 2 25
1 734.7mg
265.3mg
4 6 1
5 200mL 15 10 50
NaH,PO, H,0 Na,HPO,
InKine Pharmaceutical Company,
Inc. InKine Visicol
PEG
PEG
PEG
Visicol
2000 9 2005 1 2006 10
Fleet Phospho-soda 100
X
30
NaH2PO4 HZO NagHPO4
1)

(1) NaH,PO, H,O



NaHPO, HO0 [ I
B I I I
I

NaH,PO, H,O Monobasic Sodium Phosphate

2003
pH
25  60%RH 24 36 40
75%RH 6 B B B BxrH B
120 Ix hr 200Wh/m?
NaH,PO, H,0O
2
(2) Na,HPO,
NePo, I
I |
.
Na,HPO, Dibasic Sodium Phosphate
2003
25 60%RH 24 36 40
75%RH 6 " | B Bxru B
120 Ix hr 200Wh/m?

Na;HPO,4

-
- I
2

2)



100mL NaH,PO, H,O 43.2 52.8g 16.2

19.8¢ Sodium Phosphates Oral Solution
Sodium Phosphates Oral Solution pH6 7
I 1 NaHPO, HO  NaHPO,

734.7mg 265.3mg

NaH,PO4 H,O  Na;HPO,

B BxrH B /Jure B

.
I N
B N . m
50
I | I BN |
i
Il I N
I H I
H I
I
NaH,PO, H,0 Na,HPO,
25  60%RH 24 36 40
75%RH 6 1 1 B BxrH | 120
Ix hr 200Wh/m?

3)



1)
N
aH,PO, H,O
2

NaH
-PO
s H
50

NaH
,PO
s H
-0

Na,HPO,
Na
>»HPO, 2H,0
2

Na;HPO,

NayHPO,

2)

pH

pH

Na,HPO,
Na,HPO,
Na,HPO,
I% Na,HPO,
|%
2 pH
2
pH II.
pH
pH
pH



pH

pH

0.1mol/L NaH,PO, H,O
pH
3.48 pH 6.08

pH

80%
13 5 1

T

0.1mol/L Na;HPO,
2.3

100%

568

| B GGH |

pH
pH 6.31
pH 6.23
pH
15
1



3)

1

4 6
2
1)
NaH,PO, H,0 Na;HPO,
15 10 1
NaH,PO, H,0 Na;HPO,
10
4211-1 3
3
03 1 30/kg
lg/kg
379+32mg lg/kg  294+20 3g/kg  184+24mg
3g/kg  vs p<0.001 Dunnett

I+

100%
10mL/kg
10mL/kg 20mL/kg 10
0.3g/kg
444+22mg 0.3g/kg
lg/kg vs



100 200mL/kg
200mL/kg VS p<0.05 VS
p<0.01 Dunnett 3g/kg 501+85mg
100mL/kg 504+97mg 200mL/kg 204+15mg 3g/kg
248+28mg
NaH,PO, H,0O Na;HPO, 3g/kg
3g/kg
3g/kg s p<0.001 NaH,PO, H,O VS p<0.001 Na,HPO,
VS p<0.01 Dunnett NaH,PO, H,O
Na,HPO, 473+31mg 3g/kg 275+25mg NaH,PO, H,0O
261+38mg Na,HPO, 305+41mg
421.1-4
03 1 3g/kg 15
1g/kg 1.72+0.15¢g 0.3g/kg
2.04+0.169 lg/kg 6.11+0.31g 3o/kg 15.35+0.65¢ lg/kg vs
3g/kg  vs p<0.001 Dunnett
42.1.1-5
15 2g/kg
300 20cm
300 300
1.5g/kg  81+10 20/kg
645 1.5g/kg vs 29/kg  vs p<0.001 Dunnett
1.5g/kg 29/kg
)
/
42.1.3-1
01 03 1 3g/kg 05 1 2 4 6
24 FOB
0.3g/kg 1g/kg 3g/kg



4.2.1.3-2

01 03 1 3ag/kg 05 1 2 4 6
8
3g/kg
42.1.3-3
03 1 3o/kg 7
24
lg/kg
PR QRS QT RR QTc
/ 42.1.3-4
01 03 1 3ag/kg 0 6
6 24 pH
0 6 0.1g/kg
Na 0.3g/kg
6 24 1g/kg Na
K 3g/kg Cl
©)
1)
10

10



)
3)
)
K 3.0mEg/L T
ST U 2.0 2.5mEg/mL
K
K Ca 30
2 3 1g/kg - 3 +
K 4.90+0.14mEg/L - 4.25+0.06mEg/L Ca 10.384mg/dL+0.30mg/dL —

9.15mg/dL+1.00mg/dL

11

20



4. 3)
(4)
2)
2
1
B-
1)
¥p 4.22.2-1
%p %p-NaH,PO,
NaH,PO, H,0 Na;HPO, 0.1g/kg 15
10 1g/kg 2 4 12 24
120
4 24
144 168
2 2.76mg eq. of Phosphorus/dL 12
120 ty, 3.8 -
AUC AUCq.120nr AUC.,, 72.1 119mg eq. of
Phosphorus:hr/dL 4 10.5mg
of Phosphorus/dL 12 24 120
2 4 14.03mg of Phosphorus/dL
50 75%
422.2-2
0.05 0.1 0.3g/lkg 15 10
05 1 3g/kg 15 3
Crnax Crnax 0.5g/kg : 13.27mg/dL  1g/kg
:15.41mg/dL  3g/kg :17.04mg/dL 0.5g/kg 1g/kg
6 3o/kg 10
Cmax

12



AUCq.10nr

4 4.2.3.2-4
01 03 lgkg 4

Cmax 7.70mg/dL 11.17mg/dL 11.46mg/dL AUC 24r
141.37mg-hr/dL 136.03mg:-hr/dL
6 4
3)
423.1-2
05 1 2 4g/kg
Na 1g/kg
Na 3
3) )
)
¥p 4.22.2-1
¥p 1g/kg
4 7
5 6 2
12 20
10 16 6 5
24 22
15 18 10 2
120 20 28%

33% 49%
1.46mg eq. of Phosphorus/100g

6 13 4 12 24

13

(6)

16

1.0

1.0

0.8

130.06mg-hr/dL

0.8

120

0.5

5.37



24

©)
(4)

¥p 4.22.2-1

3p 1g/kg

31.4%
168 106.34mg
112.12mg 1.29
1g/kg
16.2% 48
1.0% 48
2.81mg

42251

NaH,PO, H,0
55mg/kg 1 3H-
2.3 2.7mL/min/kg
1.40mL/min/kg
NaH,PO, H,0O 356mg/kg 80mg/kg
2 NaH,PO, H,0 *H-
47.4mg/kg/hr 15mg/kg/hr
NaH,PO, H,0 20

2.65mL/kg/min
1.38mL/kg/min

NaH,PO, H,0

4.25 5.82mL/min/kg
NaH,PO, H,0O
50% 50%
NaH,PO, H,O

14

NaH,PO4 H,0

GFR

168
23.1%
161.64mg

33P

0.3% 37.3%

1.43mg

15mg/hr/kg

1.03

210.9mg/kg/hr

1.10
20

GFR
GFR 4



(%)
1)
4222-1
15 10
2 4.233-1
lo/kg 30/kg 1
Tmax 10
45 Tmax Cmax
15.46mg/dL 10 17.04mg/dL
Tmax
6 Cmax
Crnax AUC
1
3o/kg
)
33P
120
120 98.33 115.00mg of Phosphorus/100g

15

GFR

0.1g/kg

3a/kg



3)

(1)

1g/kg

123.33 243.67mg of Phosphorus/100g

120
Bp

Visicol

Visicol 200

sodium phosphate

423.1-1
13 10g/kg
30/kg

10g/kg

16

*( 5 10

10g/kg



(2)

0.5g/kg
1g/kg

3) 2

1g/kg/day

0.3g/kg/day

4

3g/kg/day
3g/kg/day

(4) 4

0.3g/kg/day

Q) 2

3g/kg/day

4.2.3.1-2
05 1 2 4g/kg
K Ca
Na Cl 20/kg
4g/kg
4232-1
01 03 1 3g/kg/day 2
Na 3g/kg/day
K Cl
3g/kg/day 3g/kg/day
Na
3g/kg/day
/ lg/kg/day 3g/kg/day
3g/kg/day
1 3g/kg/day
1g/kg/day
3g/kg/day
3g/kg/day 1g/kg/day
1g/kg/day 0.3g/kg/day
4.2.3.2-2
0.1 0.3 lg/kg/day 4
1g/kg/day Na
1mg/kg/day
0.3g/kg/day
4.2.3.2-3
01031 3g/kg/day 2
1g/kg/day
1g/kg/day
3g/kg/day
4 1 3g/kg/day 1g/kg/day

17



3g/kg/day 3g/kg/day

0.3g/kg/day
(6) 4 4.2.3.2-4
0.1 03 lg/kg/day 4
0.1g/kg/day 0.3g/kg/day
0.1g/kg/day
0.3g/kg/day 1g/kg/day Ca
0.3g/kg/day lg/kg/day
0.1g/kg/day
0.3g/kg/day
(7 423.7.7-1
3g/kg 1 28
1 28 28
1)
NaH,PO, Ames Na,HPO
Ames Food and
Chem Toxicol 39: 759-786, 2001
2 4
NaH,PO, Na;HPO,

Food and Chem Toxicol 39: 759-786, 2001

()

18



509

1)

(1) 5.3.1.3-1

sodium phosphate

in vitro

9 12 2 487
13 5 31
2)
(1) A010101* 5.3.3.1-1 2
20 50 45 6
5 59 200mL 15
30g 40g 50g 309
6 1 12
30g+30g 30g+10g 30g+30g
200mL 15
45
30/30
1
1

19

786

409

509

13.3% 2/15
30g+30g

6 8 10
2
30g+10g

409



Crax * 30g :7.6£0.6mg/dL 40g :9.4+2.0mg/dL
:9.1+0.7mg/dL 6 7.9 ti
- AUCy,
AUCau Cmax
2 2
ty 30g+10g 8.8+2.6 30g+30g 5.6+1.2 1
tl/2 2 Cmaxz i
30g+10g 7.7+0.6mg/dL 30g+30g 9.5+0.8mg/dL  Cpaxz
1 2
) A010302* 5.3.5.2-1 220 B 200 §W
25 509
1
4 6 5 5g 200mL 15
10 509
25 Full Analysis Set FAS
) 88.0% 22/25
70.0%, 95.8%
60.0% 15/25 28.0% 7/25
1
3%
n=25
% %
1 4.0 8 32.0
1 4.0 ALT 2 8.0
1 4.0 y-GTP 2 8.0
1 4.0 2 8.0
1 4.0 K 2 8.0
1 4.0 2 8.0
1 4.0 1 4.0
1 4.0 AST 1 4.0
1 4.0
1 4.0
1 4.0
ST-T 1 4.0

1
3)
5)

4)

2)

20

1)

2)

509
8 24
3

AUCy,

95%



79

3)

(1)

20

23

I+

1,922+1,206mg 16.3+13.2mg 1,298+809mg
24.7+14.7mg 509 359
0.05%
70%
1 30 50g AUCy
Cmax
12 4.5mg/dL
12
Visicol 25
50 50 70
Visicol
tu2
A010201* 5.3.5.1-1 2 20. l 20. I
80 1 60 240
4
4 6 1 5 5¢
200mL 15 6 30g 30g 8 40g 40g 10 50g 50g
2 16 20
6 30g 12 14 6 30g 30g+30g
281 30g 71 409 71 509 70 30g+30g 69 FAS

30g 76.1% 54/71

21



95% 64.5%, 85.4%

409

74.6% 53/71

62.9%, 84.2% 50g 92.9%

65/70 84.1%, 97.6% 30g+30g 88.4% 61/69 78.4%, 94.9%
30g 50.7% 36/71 40g 52.1% 37/71 50g 58.6%
41/70 30g+30g 84.1% 58/69 30g 36.6% 26/71 409
42.3% 30/71 509 41.4% 29/70 30g+30g  76.8% 53/69
40g NOS
30g+30g 1
3%
3%
30g 409 509 30g+30g
71 71 70 69
| % | % | % | %
3 4.2 5 7.0 8 11.4 8 11.6
2 2.8 4 5.6 3 43 5 7.2
NOS 0 0.0 1 1.4 4 5.7 3 43
2 2.8 0 0.0 3 43 0 0.0
3 4.2 2 2.8 0 0.0 1 1.4
K 7 9.9 10 14.1 9 12.9 25 36.2
8 11.3 7 9.9 6 8.6 19 27.5
3 42 8 11.3 6 8.6 15 21.7
AST 2 2.8 4 5.6 6 8.6 6 8.7
2 2.8 3 4.2 6 8.6 3 43
ALT 0 0.0 2 2.8 1 1.4 5 7.2
5 7.0 3 4.2 1 1.4 3 43
y-GTP 2 2.8 0 0.0 4 5.7 4 5.8
0 0.0 1 1.4 2 2.9 4 5.8
LDH 4 5.6 3 4.2 4 5.7 3 43
Ca 1 1.4 0 0.0 1 1.4 3 43
T 1 1.4 0 0.0 1 1.4 3 43
K 3 4.2 0 0.0 1 1.4 0 0.0
80 90%
50g 30g+30g 50g 41.4%
30g+30g 76.8% 30g+30g 2
509
(2) A010301* 5.3.5.1-3 4 200 B 200 B
20 80 1 220 440
8
4 6 5 200mL 15
10 50g 1 2L
4 6 1 180mL 10 12
23 2 4L
477 239 238 FAS

22



FAS 12 1 11
1 1 44 2
2 462 236 226 Per Prtocol Set
PPS
93.7% 224/239 91.6% 218/238 2.1% 95%
-2.5%, 6.8% 95%
-10%
69.5% 166/239 55.5% 132/238
66.1% 158/239 45.4% 108/238
51.5% 123/239 37.0% 88/238
49.4% 118/239 27.3% 65/238
1 11
3%
3%
239 238
| % | %
| 8 | 33 [ 13 | 55
K 52 21.8 7 2.9
43 18.0 45 18.9
40 16.7 20 8.4
31 13.0 9 3.8
28 11.7 12 5.0
ALT 21 8.8 14 5.9
AST 19 7.9 13 55
v-GTP 11 4.6 9 3.8
9 3.8 7 2.9
3 1.3 9 3.8
8 33 4 1.7
@
PEG
P
P

23



T 80.3% 192/239 58.0%

138/238 9.6% 23/239
12.6% 30/238
66.1% 158/239 45.4% 108/238
P
(2)
K
21.8% 52/239 2.9% 7/238
4)
15/239 20/238
1
11
(2)
Q)
(2)
9 2
11
3 1

@ @) (©) 4

24



3)
(1)
96.2% 228/237 99.2%
236/238 97.7% 464/475
11 6
5
1 65.0% 13/20 7
91.4 100.0%
8 1
7
7 96.3% 211/219
509 92.9% 65/70
1
5
2
80 90%
89.2 98.6%
26: 597-610, 1998; 17: 4491-4510, 1989;
17: 4473-4489, 1989; 17: 4511-4527, 1989 80 90%
93.7% 95% 89.9%, 96.1% 91.6% 95% 87.3%, 94.4%
2.1% 95% -2.5%, 6.8% 95%

25



3)

192/239

15/239

30g+30g

50¢g

58.0% 138/238
20/238
50g 1
30g+30g
80 90%
30g+30g 76.8%
1 509
5 200mL
2,000mL

26

-10%

80.3%
2
1 11
Visicol 2
1 30g 409 50g
509 30g+30g
509 41.4%
2 30g+30g
1
50g  2,000mL
200mL



8
InKine
2,400mL
60g 2,400mL

2,400mL
509
0.6
Visicol
Visicol
)
P
Na
50 5

Visicol 1

200mL
Visicol
1 200mL
200mL
2,000mL Visicol 3,600mL
2,000mL Visicol
2,000mL
5 200mL
1.1 Visicol
0.8 1 3
2,000mL 50g/
Na K
200mL

27



50

409

509

76.8%

206.8+62.8

97.1%

53/69

150

68/70

50

17

509

50  50g

309

94.1% 64/68

28

50

92.8%

240

64/69

30g

309
409

50

226.1

150

409

82.8%

262.0

97.2%

53/64

I+

69/71

13



(4)
66.1% 158/239 95% 59.8%, 71.8%
108/238 95% 39.1%, 51.7% K
52/239 2.9% 7/238
1.7% 4/239 5
1
12/233 3.0% 7/237
)

12.5% 68/545

36 17 7
65 21.1% 15/71 65
68
56
11 QT 11 6 ST
ST
1

12 6

1

29

64

68

50

45.4%
21.8%

0.4% 1/238
5.2%

11.2% 53/474



68

9.27+0.44mg/dL

4.10+0.37mEq/L

Ca

68 K

12

12368 10 12 24 36

K ClI Ca P 1
509 K 8
Ca
12 24
409
6 8

Fleet Phospho-Soda

K Ca
+ Ca
9.09+0.15mg/dL 9.19+0.44mg/dL
0.18+0.37mg/dL K
3.77+0.37mEq/L 4.02+0.28mEqg/L
0.33+0.39mEq/L
K
K
15
K
60 11 Na
30g 409 509
Na 6 146mEq/L
2.9mEg/L 40g Cl
6 8.2mg/dL 509 12
P 3 11.1mg/dL
4 6
6 8
PEG

Gastrointest Endosc 43: 42-48, 1996

30



K
3
1
38
11
12
K
) QT
QT
QTc 440msec
440 500msec 2 500msec
30g+30g 1 490msec
3 5 Visicol
NUuLYTELY 6.8msec
QT
K
QT
500msec
QT

31

68

K
2
53
15
68 K
56 81%
K
QT
QT
4
50g 1 460msec
Visicol 1 2
16.6msec PEG
Visicol QTc 506msec

torsade de pointes

ICH E14



CYP

3)

sodium phosphate
Health Canada
Fleet Phospho-Soda

NSAIDS

32

P K
P
Na
2005
7

sodium phosphate

12

Na



Visicol
N Engl J Med 346: 2095, 2002

Visicol 4 7 *
100 * 9 B
ADH BMJ 326: 382-384, 2003  ADH
Na
InKine
200 | Visicol 1 3 4 3,360mL
2,400mL *
1,200 2,400mL 2,000mL
Na
Na Na 120mEqg/L
Na 136mEq/L
Na
2
4)
3
1)
1)
* Visicol FDA

33



Na

Visicol

1 1

Visicol

Visicol

11

34

06 0.8

Visicol

3)

200



64

65 11.2%
53/474 21.1% 15/71
65 74
75 75
2
1.
2. GCP
A010101* 5.3.3.1-1 2 A010201* 5.35.1-1 2
A010301* 5.35.1-3 4 A010302* 5.3.5.2-1 2 GCP

35
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1)
(1)

(2)

3)

3.0%

21.8%

71237

QT

17 2 25
52/239
1.7%

18

4/239

12

37

5

@)

25

)

2.9%

7/238

23/23

0.4%

19 1

1/238 1

5.2%

12/233

16



QT

QT

QT 3

2. QT

[QT

QT

38



1)

- |

2)

3)

QT

4)

5)

1
6)—1

A5

7)

8)
9)
10)

11)

icol
isico
’ 1

39




64 65
11.2% 53/474 21.1% 15/71

75
65

40

2,000mL

CT

65

74



(4)

509

2,000mL

2)

3,000

15

10

30y 76.1% 40g  74.6% 50y  92.9%  30g+30g  88.4%

2,000mL
2,000 4,000mL
509 5  5g 15
100
10,000
6
4 6 1 5 200mL

50

41





