
21 11 10

2.5 g 60

19 9 14

 1 2.5 g 3.124 

g

5 6



2

21 11 10

2.5 g 60

19 9 14

1 2 5 μg 1 1



3

1

21 9 25

2.5 g

19 9 14

 1 2.5 g

3.124 g

1 2 5 μg 1 1

.

19

18 g Tio-HH 18 

g COPD 2004 10

Tio-HH

2007 8

2009 7 46

20 COPD

2.5 g

2.5 g 60

Tio-HH
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A Step1 Step2

Step3 Step4

Step5

B B Step1 Step2

Step3 Step4

Step5 Step Step Step

A B

HPLC

TLC HPLC GC

A B

m

1

2.5 g 60

pH pH

pH2.9 2.7 3.1

g Tio-HH 

7

1 21

3
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1

pH

TLC HPLC

HPLC

/

BIIH27SE % BA338BR %

% % % %

BA338BR % %

BIIH27SE BA338BR Tio-HH

3 36

25 /60%RH 40 /75%RH/6

25 /60%RH

36 % 40 /75%RH 6 %

36

25 /40%RH 30 /45%RH 3

25 /40%RH % 30 /45%RH %

% 3

60

60 25 /60%RH

3

A

B 2

% A

                                                       
1 10%

A* B*

*：新薬承認情報提供時に置き換え

A* B*
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B 1 18

6 25 /60%RH 18

% 40 /75%RH 6 % A

25 /60%RH 18 % 40 /75%RH

6 %

pH3 pH

pH

5.3.4.2-2 205.248

32 4

pH2.7 3.4 7.0 CFC-MDI

pH2.7 0.594 pH3.4

1.000 pH7.0 0.094 CFC-MDI 5.375 pH3.4 1

CFC-MDI 1 pH2.7

Tio-HH 1
2 5 g 4.9% 33/670 Tio-HH 5.7% 58/1016

1 205.254/205.255 1323 9082

30 30

pH

±

m

                                                       
2 MedDRA Tio-HH WHO-ART
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COPD 5.3.5.1-7 205.291

5.3.3.1-1 205.112 COPD 5.3.4.2-1 205.127

5.3.5.1-1 205.249 5.3.5.1-2 205.250

Tio-HH 18 g

Tio-HH

HPLC-MS/MS

2.50 pg/mL 205.112 2.60 pg/mL

10.0 pg/mL 205.112 11.0 pg/mL

 %

5.3.3.1-1 205.112 19 19

27 21 43 8 16

32 g 1 1 1 14 5

C5min C5min pg/mL 1 4.23 37.8 12.5 28.9 22.1 60.2

8 g 16 g 32 g 7 9.51 46.8 23.2 23.7 44.2 63.1

14 11.0 68.0 33.3 33.1 56.5 50.3 4

% 1 1.49 75.7 2.99 104 2.24 91.4 7 4.54 43.6 7.62 59.5

6.82 64.0 14 5.41 38.1 7.69 47.6 7.40 56.7 7

24 20.1 29.4%

Tio-HH

20.1 29.4% 14.4 g

73.6% <5.3.5.4-4 205.105 > 33%

Tio-HH 18 g 10 14.7% 205.104

18 g

1.5 2.5

COPD

5.3.4.2-1 205.127 19 19

COPD 202

1.25 g 0.625 g 2 2.5 g 1.25 g

2 5 g 2.5 g 2 10 g 5 g 2 Tio-HH 18 g 18 g
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1 -HH 1 1 21

21 2 ng 1.25 g 31.1 106

2.5 g 62.3 75.5 5 g 185 53.7 10 g 284 58.1 20 g 706 104 Tio-HH 18 

g 273 33.5 Tio-HH 18 g 5 g 10 g

21 1 FEV1

L 0.02±0.04 1.25 g 0.10±0.04 2.5 g

0.05±0.03 5 g 0.15±0.04 10 g 0.13±0.03 20 g 0.15±0.04 -HH -0.09±0.05

Tio-HH 18 g 0.23±0.05 5 g 20 g Tio-HH 18 g

-HH p<0.05 <

> 10 g

FEV1 5 g 5 g

FEV1

1.25 g 24.0% 6/25 2.5 g 32.1% 9/28 5 g 28.0% 7/25

10 g 30.8% 8/26 20 g 23.1% 6/26 20.8% 5/24 Tio-HH 18 g 36.0%

9/25 -HH 26.1% 6/23

5 g 10 g 2

4 5.3.5.1-1 205.249 20

20

COPD 131 5 g 10 g Tio-HH 18 g

4

5 g 2.5 g 2 10 g 5 g 2 Tio-HH 18 g 18 g 1

1 1 4

4 10 pg/mL 5 g 11.7 99.1 10 g

29.2 104 Tio-HH 18 g 7.77 106 AUC0-6h pg h/mL 5 g 26.1 77.4 10 g 64.6

91.7 Tio-HH 18 g 20.2 73.8 12 ng 5 g 561 73.4

10 g 1230 84.2 Tio-HH 18 g 428 73.4

4 FEV1
3 95% 5 g 0.116 L 0.083, 0.149 10 g 0.125 L

0.092, 0.158 Tio-HH 18 g 0.070 L 0.037, 0.104 4

p<0.001 t FEV1 10 g 5 g Tio-HH 

18 g 95% 0.055 L 0.022, 0.088 0.045 L

0.013, 0.078 95% -0.05 L

                                                       
3

4 Step1 10 g Step2 5 g
Step3 10 g Tio-HH 18 g Step4 5 g Tio-HH 18 g
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5 g 28.6% 32/112 10 g 33.0% 36/109 Tio-HH 18 g

27.7% 31/112 33.3% 36/108 3

4 5.3.5.1-2 205.250 20

20

COPD 76 5 g 10 g Tio-HH 18 g

4

5 g 2.5 g 2 10 g 5 g 2 Tio-HH 18 g 18 g 1

1 1 4

4 10 pg/mL 5 g 10.5 114 10 g

22.7 81.8 Tio-HH 18 g 9.66 90.0 AUC0-6h pg h/mL 5 g 26.8 78.4 10 g 58.1

63.9 Tio-HH 18 g 24.2 71.0 12 ng 5 g 479 59.0

10 g 892 79.1 Tio-HH 18 g 410 65.7

4 FEV1

95% 5 g 0.126 L 0.086, 0.166 10 g 0.115 L

0.075, 0.155 Tio-HH 18 g 0.125 L 0.085, 0.165 5

p<0.001 t FEV1 10 g Tio-HH 18 g

95% -0.010 L -0.051, 0.030 95%

-0.05 L 5 g Tio-HH 18 g

0.001 L -0.039, 0.041

5 g 54.7% 41/75 10 g 58.1% 43/74 Tio-HH 18 g

44.0% 33/75 72.4% 55/76 3

5 g 10 g Tio-HH 18 

g 5 g 10 g COPD

5 g Tio-HH 18 g

10 g Tio-HH 18 g 5 g Tio-HH 18 g

5 g

COPD

5.3.5.1-7 205.291 20 20

COPD 157 43 87

                                                       
5 205.249 Step1 10 g Step2 5 g

Step3 10 g Tio-HH 18 g Step4 5 g Tio-HH 18 g
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5 g 2.5 g 2 Tio-HH 18 g 18 g 1 1 1

4 4

1 90%

80 125%

COPD 5 g Tio-HH 18 g

1 COPD 5 g Tio-HH 18 g 4

5 g Tio-HH 18 g * [90% ] %
AUC pg h/mL  94.4 57.7  89.6 52.6  105.60 [98.004, 113.778] 
AUC0-4h pg h/mL  30.2 61.5  29.4 65.0  102.90 [93.936, 112.711] 
Ae0-4h g  0.342 57.1  0.341 69.1  102.22 [92.499, 112.959] 

 %
AUC AUC0-4h 4 Ae0-4h 4

*  5 g/ Tio-HH 18 g

COPD

205.291 205.249 205.250

69.7 43.0-87.0 56.2 36.9-86.9 kg 62.8 41.0-77.0 78.7 45.8-134 kg 63.9

47.0-75.0 72.7 48.0-100 kg -

Cockcroft-Gault

66.1 27.3-119 mL/min 91.1 47.3-178 83.7 44.2-124 mL/min

205.291 Tio-HH 18 g Tio-HH 18 g

2 10 g

COPD 1

<5.3.5.1-7 205.291> 10 <5.3.3.1-1 205.112 5.3.3.1-2

205.138> <5.3.4.2-1 205.127 5.3.4.2-2 205.248> <5.3.5.1-1 205.249

5.3.5.1-2 205.250 5.3.5.1-3 205.251 5.3.5.1-4 205.252 5.3.5.1-5 205.254 5.3.5.1-6 205.255>

1

205.254 205.255
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5.3.5.1-7 205.291 20 20

FEV1 %FEV1 70% FEV1/ FVC 70% COPD

130 5 g Tio-HH 18 g

5 g 2.5 g 2 Tio-HH 18 g 18 g 1

1 1 4 4

157

23 134 FAS Full analysis set

1 2

12 7

4 FEV1
6 95% 5 g 0.109 L 0.097, 0.120 Tio-HH 18 g

0.101 L 0.089, 0.113 0.008 L -0.009, 0.024 95%

-0.050 L 5 g Tio-HH 18 g

5 g 30.6% 45/147 Tio-HH 18 g 27.9% 41/147

10 5 g  4 5

 < 2 1 1 1 > Tio-HH 18 g 6 6

< 2 1 1 1 1 >

1

5 g 2.7% 4/147 Tio-HH 18 g 5.4% 8/147

2% 2

2 205.291

 5 g  Tio-HH 18 g
2%

 13 (8.8) 9 (6.1) 
  6 (4.1) 4 (2.7) 

 1 (0.7) 3 (2.0) 
  2 (1.4) 3 (2.0) 

  0 (0.0) 3 (2.0) 

  1 (0.7) 0 (0.0) 
 0 (0.0) 1 (0.7) 

 0 (0.0) 1 (0.7) 
 0 (0.0) 1 (0.7) 

 1 (0.7) 0 (0.0) 
 0 (0.0) 1 (0.7) 

 0 (0.0) 1 (0.7) 
 1 (0.7) 3 (2.0) 

 0 (0.0) 1 (0.7) 
 0 (0.0) 1 (0.7) 

 0 (0.0) 1 (0.7) 
 1 (0.7) 0 (0.0) 

 0 (0.0) 1 (0.7) 

%

                                                       
6



12

5 g Tio-HH 18 g 5

g Tio-HH 18 g

1 14 5.3.5.1-5 205.254 20 20

% FEV1 60% FEV1/FVC 70% COPD 960  < 320 >

5 g 10 g

2.5 g 5 g 2 1 1 48

983 5 g 332 10 g 332 319

5

36 947 FAS 201 5 g

55 10 g 55 91 111 5 g

31 10 g 32 48

48 FEV1

5 g 10 g 95% 0.142 L 0.104, 

0.181 0.161 L 0.123, 0.200

p<0.0001 <

>

205.255

1 15 5.3.5.1-6 205.255 20 20

% FEV1 60% FEV1/FVC 70% COPD 960 < 320 >

5 g 10 g

2.5 g 5 g 2 1 1 48

1007 5 g 338 10 g 335 334

5

43 964 FAS 255

5 g 60 10 g 81 114 157

5 g 36 10 g 47 74

48 FEV1

5 g 10 g 95% 0.113 L 0.078, 

0.147 0.140 L 0.106, 0.175

p<0.0001 <

>
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205.254 1990

5 g 75.4% 505/670 10 g 78.7% 525/667 76.9%

502/653 3

30 5 g 12 COPD 2

1 10 g 17 6 3

COPD 2 /COPD /

1 5 2 1

5 g 16.1%

108/670 10 g 18.7% 125/667 16.8% 110/653

4 5 g 10.0% 67/670

10 g 11.4% 76/667 18.5% 121/653

3 205.254 205.255
5 g 10 g

670 667 653 
24 3.6 16 2.4 13 2.0
48 7.2 97 14.5 14 2.1
20 3.0 8 1.2 12 1.8
24 3.6 11 1.6 13 2.0
17 2.5 28 4.2 7 1.1
30 4.5 27 4.0 22 3.4
31 4.6 30 4.5 24 3.7
29 4.3 35 5.2 27 4.1

COPD 220 32.8 216 32.4 275 42.1
33 4.9 41 6.1 27 4.1
41 6.1 27 4.0 51 7.8
25 3.7 24 3.6 20 3.1
22 3.3 22 3.3 11 1.7
27 4.0 23 3.4 30 4.6
94 14.0 64 9.6 54 8.3
30 4.5 27 4.0 13 2.0
53 7.9 49 7.3 52 8.0
23 3.4 26 3.9 18 2.8

%

4 205.254 205.255
5 g 10 g

 670 667 653 
COPD  33 4.9  40 6.0  37 5.7

 14 2.1  11 1.6  6 0.9
 3 0.4  7 1.0  1 0.2

 3 0.4  2 0.3  2 0.3
 3 0.4  2 0.3  2 0.3

 0 0.0  6 0.9  2 0.3
 4 0.6  1 0.1  3 0.5

%

5 g 9.6% 64/670 10 g 16.8% 112/667 6.9% 45/653

5 g 0.4% <3/670 > 10 g 0.0% <0/667 >

2.0% <13/653 > 0.4% <3/670 > 0.7% <5/667 > 0.6% <4/653 >

0.7% <5/670 > 0.7% <5/667 > 0.3% <2/653 >
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6 205.249 205.250 205.251 205.252 205.254 205.255

FEV1

60%

70%

70% Tio-HH 18 g

FEV 60%

FAS 116 4

FEV1 0.014 L -0.004, 0.031 p<0.001

5 g Tio-HH 18 g

32.8%<42/128 > 30.7%<39/128 >

ICS 2

LABA 4 205.249 36%

31% 205.250 86% 70% 20% 32%

ICS LABA

ICS LABA

ICS

LABA

24

29

FEV1 ICS LABA

ICS LABA

ICS LABA 205.249 p=0.5749 p=0.5513 205.250

p=0.6765 p=0.3875 p=0.5092 p=0.6655 ICS LABA

5 g

Tio-HH 18 g

Tio-HH

5 g Tio-HH 18 g

1 Tio-HH 18 g 1
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1 205.254 205.255 2%

SOC PT Tio-HH 18 g 1

205.117 205.128 205.126A 205.126B 205.227

5

Tio-HH 18 g 5 g

5 g

5  5 g Tio-HH 18 g
205.254/255 205.117/128 205.126A/126B 205.227 

5 g
Tio-HH 18 g Tio-HH 18 g Tio-HH 18 g

670
100.0

653
100.0

550
100.0

371
100.0

356
100.0

179
100.0

110 
100.0

51
100.0

 505 75.4  502 76.9  497 90.4  338 91.1 318 89.3  164 91.6 99(90.0) 38 74.5
 49 7.3  36 5.5  41 7.5  21 5.7  26 7.3  16 8.9  9 8.2  6 11.8

 22 3.3  29 4.4  29 5.3  16 4.3  16 4.5  13 7.3  12 10.9  8 15.7
 144 21.5  98 15.0  208 37.8  99 26.7  98 27.5  43 24.0  43 39.1  11 21.6

 24 3.6  13 2.0  26 4.7  11 3.0  20 5.6  11 6.1  5 4.5  1 2.0
 14 2.1  10 1.5  19 3.5  6 1.6  2 0.6  2 1.1  7 6.4  4 7.8
 15 2.2  19 2.9  31 5.6  25 6.7  10 2.8  5 2.8  4 3.6  2 3.9
 48 7.2  14 2.1  88 16.0  10 2.7  43 12.1  11 6.1  19 17.3  3 5.9

 92 13.7  63 9.6  141 25.6  88 23.7  91 25.6  52 29.1  9 8.2  4 7.8
 20 3.0  12 1.8  38 6.9  17 4.6  20 5.6  4 2.2  3 2.7  1 2.0
 24 3.6  13 2.0  25 4.5  13 3.5  11 3.1  9 5.0  2 1.8  1 2.0

 89 13.3  78 11.9  111 20.2  63 17.0  44 12.4  18 10.1  2 1.8  5 9.8
 17 2.5  7 1.1  40 7.3  19 5.1  14 3.9  4 2.2  0 0.0  0 0.0

 47 7.0  42 6.4  75 13.6  44 11.9  18 5.1  15 8.4  4 3.6  2 3.9
 22 3.3  20 3.1  2 0.4  5 1.3  7 2.0  2 1.1  0 0.0  0 0.0

 28 4.2  18 2.8  35 6.4  13 3.5  12 3.4  5 2.8  16 14.5  0 0.0
 95 14.2  78 11.9  107 19.5  67 18.1  64 18.0  31 17.3  15 13.6  4 7.8

 15 2.2  13 2.0  8 1.5  3 0.8  5 1.4  1 0.6  1 0.9  0 0.0
 30 4.5  22 3.4  36 6.5  26 7.0  27 7.6  9 5.0  8 7.3  2 3.9

20 3.0  17 2.6  11 2.0  13 3.5  4 1.1  6 3.4  5 4.5  2 3.9

 74 11.0  66 10.1  103 18.7  90 24.3  62 17.4  40 22.3  16 14.5  6 11.8
 31 4.6  24 3.7  44 8.0  44 11.9  41 11.5  25 14.0  6 5.5  1 2.0

 33 4.9  18 2.8  47 8.5  31 8.4  13 3.7  5 2.8  5 4.5  3 5.9
 18 2.7  15 2.3  18 3.3  9 2.4  11 3.1  4 2.2  6 5.5  2 3.9

 18 2.7  12 1.8  18 3.3  7 1.9  13 3.7  5 2.8  3 2.7  1 2.0
 304 45.4  360 55.1  246 44.7  193 52.0 169 47.5  107 59.8  20 18.2  13 25.5

 29 4.3  27 4.1  0 0.0  0 0.0  0 0.0  0 0.0  0 0.0  0 0.0
COPD  220 32.8  275 42.1  196 35.6  148 39.9 124 34.8  85 47.5  12 10.9  9 17.6

 33 4.9  27 4.1  26 4.7  17 4.6  30 8.4  17 9.5  2 1.8  1 2.0
 41 6.1  51 7.8  25 4.5  20 5.4  39 11.0  28 15.6  1 0.9  0 0.0

 25 3.7  20 3.1  0 0.0  0 0.0  0 0.0  0 0.0  0 0.0  0 0.0
 22 3.3  11 1.7  24 4.4  24 6.5  18 5.1  10 5.6  3 2.7  5 9.8

 19 2.8  18 2.8  7 1.3  4 1.1  8 2.2  2 1.1  2 1.8  0 0.0
 209 31.2  171 26.2  301 54.7  181 48.8 186 52.2  73 40.8  60 54.5  27 52.9

 27 4.0  30 4.6  0 0.0  0 0.0  0 0.0  0 0.0  0 0.0  0 0.0
 94 14.0  54 8.3  0 0.0  0 0.0  0 0.0  0 0.0  0 0.0  0 0.0

 30 4.5  13 2.0  0 0.0  0 0.0  0 0.0  0 0.0  0 0.0  0 0.0
 19 2.8  16 2.5  62 11.3  35 9.4  12 3.4  4 2.2  0 0.0  0 0.0

 53 7.9  52 8.0  226 41.1  138 37.2 153 43.0  62 34.6  54 49.1  23 45.1
 45 6.7  32 4.9  51 9.3  33 8.9  36 10.1  11 6.1  15 13.6  8 15.7

 30 4.5  35 5.4  31 5.6  21 5.7  23 6.5  16 8.9  4 3.6  0 0.0
 23 3.4  18 2.8  18 3.3  14 3.8  13 3.7  8 4.5  3 2.7  0 0.0

%

1 205.254 205.255

5 g 12 2

6 10 g 17 6

5 5 2

5 g 1.8%<12/670 > 10 g 2.2%<15/667

> 0.6%<4/653 > FDA early communication
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Tio-HH 29

Tio-HH 18 g

Tio-HH 1 4

205.235 7 UPLIFT 2987 3006 9222

Tio-HH 4 26

26 pooled HH trials 9149 7865 11958

1 205.372 1989 2002

4 5 8 5

pooled Respimat trials 2802 2799 2248 3

SOC SOC

PT 9 PT 10

6 Tio-HH UPLIFT 26 pooled HH 

trials SOC SOC

PT PT UPLIFT

UPLIFT UPLIFT 26 pooled HH trials

5 pooled Respimat trials

SOC PT

1 Tio-HH 

SOC PT

PT

PT

PT

Tio-HH

                                                       
7 COPD 5993  < 2987 3006 >

4
8 205.254/255 205.251/252 12 205.372

1
9.

ST ST T
PT

10.

PT
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FDA

Behringer Ingelheim COPD

Tio-HH

6 Tio-HH

/
Time at 

risk IR Time at 
risk IR Est 95%CI 

UPLIFT 411 8575 4.79 381 9281 4.10 0.86 0.75, 0.98 
26 HH 472 11048 4.27 445 12519 3.55 0.85 0.75, 0.97 

Respimat 39 2352 1.66 62 2472 2.51 1.53 1.02, 2.28 

/
Time at 

risk IR Time at 
risk IR Est 95%CI 

SOC

AE 
UPLIFT 582 7896 7.37 565 8576 6.59 0.89 0.80, 1.00 
26 HH 750 10330 7.26 761 11763 6.47 0.89 0.81, 0.99 

Respimat 169 2285 7.40 192 2406 7.98 1.08 0.88, 1.33 

SAE 
UPLIFT 350 8315 4.21 322 9056 3.56 0.84 0.73, 0.98 
26 HH 466 10769 4.33 433 12272 3.53 0.82 0.72, 0.93 

Respimat 64 2335 2.74 77 2455 3.14 1.14 0.82, 1.59 

FAE 
UPLIFT 86 8719 0.99 70 9439 0.74 0.75 0.55, 1.03 
26 HH 105 11195 0.94 88 12680 0.69 0.75 0.56, 0.99 

Respimat 10 2355 0.42 22 2476 0.89 2.14 1.01, 4.53 

/
Time at 

risk IR Time at 
risk IR Est 95%CI 

PT  

AE 
UPLIFT 217 8420 2.58 212 9113 2.33 0.90 0.75, 1.09 
26 HH 279 10880 2.56 282 12335 2.29 0.89 0.75, 1.05 

Respimat 43 2337 1.84 60 2455 2.44 1.32 0.89, 1.96 

SAE 
UPLIFT 149 8538 1.75 130 9260 1.40 0.80 0.64, 1.02 
26 HH 196 11006 1.78 181 12490 1.45 0.81 0.66, 1.00 

Respimat 28 2345 1.19 31 2468 1.26 1.05 0.63, 1.75 

FAE 
UPLIFT 28 8737 0.32 15 9462 0.16 0.49 0.26, 0.93 
26 HH 33 11214 0.29 23 12704 0.18 0.61 0.35, 1.05 

Respimat 3 2356 0.13 6 2478 0.24 1.94 0.48, 7.81 

/
Time at 

risk IR Time at 
risk IR Est 95%CI 

SOC

AE 
UPLIFT 471 7914 5.95 488 8555 5.70 0.96 0.84, 1.09 
26 HH 588 10350 5.68 645 11731 5.50 0.98 0.87, 1.09 

Respimat 111 2300 4.83 108 2429 4.45 0.91 0.70, 1.19 

SAE 
UPLIFT 96 8618 1.11 117 9298 1.26 1.13 0.86, 1.48 
26 HH 122 11088 1.10 152 12527 1.21 1.13 0.89, 1.43 

Respimat 15 2349 0.64 9 2476 0.36 0.58 0.25, 1.31 

FAE 
UPLIFT 15 8741 0.17 6 9460 0.06 0.37 0.14, 0.95 
26 HH 17 11219 0.15 8 12702 0.06 0.44 0.19, 1.02 

Respimat 1 2301 0.04 0 2423 0 0  



18

/
Time at 

risk IR Time at 
risk IR Est 95%CI 

PT

AE 
UPLIFT 80 8627 0.93 82 9348 0.88 0.95 0.70, 1.29 
26 HH 94 11101 0.85 109 12580 0.87 1.04 0.79, 1.38 

Respimat 16 2351 0.68 12 2474 0.48 0.71 0.34, 1.50 

SAE 
UPLIFT 63 8667 0.73 66 9381 0.70 0.97 0.69, 1.37 
26 HH 74 11142 0.66 91 12614 0.72 1.11 0.82, 1.52 

Respimat 12 2353 0.51 9 2476 0.36 0.72 0.31, 1.70 

FAE 
UPLIFT 12 8740 0.14 12 9467 0.13 0.92 0.41, 2.06 
26 HH 12 11218 0.11 14 12708 0.11 1.08 0.50, 2.33 

Respimat 1 2356 0.04 1 2478 0.04 0.92 0.06, 13.48 
AE SAE FAE UPLIFT UPLIFT 26 HH 26 pooled HH trials Respimat
5 pooled Respimat trials IR Est CI

Tio-HH

Tio-HH 18 g

penetration index

1.4 1.3

in vitro

Tio-HH 10 m mass median 

aerodynamic diameter

m Tio-HH m Tio-HH

5 g Tio-HH 18 g

Tio-HH

Tio-HH

5 pooled Respimat trials
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GCP

5.3.5.1-7 GCP
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2

21 11 6

1.

2.5 g 60

19 9 14

2.

20 12 25 20 8

1

Tio-HH

5 pooled Respimat trials

Tio-HH

COPD

Tio-HH 205.452

2

pH

99mTc

in vitro

0.6% 0.03 g 48

205.138 0.02 0.40 g

pH3.1

2009 10 19

173000 2

< > < >
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3

Tio-HH

1

Tio-HH

3.

18 g

24 10 21

1 2 5 μg 1 1


