
6 10 10

100 mg

5 11 22

1 129 mg

100 mg

1

C26H23N7O2 C4H4O4 H2O

599.59

4-{8- -3-[(2S)-1-( -2- ) -2- ] [1,5-a] -1-

}-N-( -2- )

    4-{8-Amino-3-[(2S)-1-(but-2-ynoyl)pyrrolidin-2-yl]imidazo[1,5-a]pyrazin-1-yl}-N-(pyridin-2-

yl)benzamide monomaleate monohydrate
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1 100 mg 1 2
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6 8 26

100 mg

5 11 22

1 129 mg

100 mg

1 100 mg 1 2
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1.

1.1

BTK B BCR Dev Immunol 2001; 8: 171-81

CLL SLL B BCR Nat 

Rev Cancer 2014; 14: 219-32

BTK

BTK BTK B

1.2

100 mg

100 mg 2021 1

2022 12

pH pH 4

pH PPI 100 mg

pH

C00013

2021 2

EU C00013 2021 10

2022 8 2023 2

CALQUENCE is indicated for the treatment of adult patients with mantle cell lymphoma (MCL) who

have received at least one prior therapy. This indication is approved under accelerated approval based on 

overall response rate. Continued approval for this indication may be contingent upon verification and 

description of clinical benefit in confirmatory trials.

CALQUENCE is indicated for the treatment of adult patients with chronic lymphocytic leukemia (CLL)

or small lymphocytic lymphoma (SLL).

EU

Calquence as monotherapy or in combination with obinutuzumab is indicated for the treatment of adult 

patients with previously untreated chronic lymphocytic leukaemia (CLL).

Calquence as monotherapy is indicated for the treatment of adult patients with chronic lymphocytic

leukaemia (CLL) who have received at least one prior therapy.

2024 7 60



3

C00013

2.

2.1

2.1.1

3

MS NMR 1H- 13C-NMR IR UV-VIS

1 S

2.1.2
1 2

1

CQA

CPP

1
CQA

3 4

2.1.3

IR LC

GC LC

1

2

3

4
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2.1.4

2

2

3
25℃ 60%RH 36
40℃ 75%RH 6

2.2

2.2.1

1 129 mg 100 mg

D-

2.2.2

3

CQA

CPP

3
CQA

2.2.3

HPLC

HPLC UV-VIS HPLC
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2.2.4

4

4

3
25℃ 60%RH PTP 36
40℃ 75%RH 6

PTP

36

2.R

2.R.1

100%

PBBM Q %

C00018

PBBM %
5 BE

pH pH

1 pH

pH BE 6

5 C00013 C00018
6 9 12 22 487
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1 pH pH 

C00018
PBBM %

9 12 22
487 BE

pH

ACE-HV-001 ACE-CL-001

pH

Q %

PBBM

BE

Q % in vitro
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3.

4.

5.

5.1

5.1.1

不純物A* ICH Q3B

不純物A*

4 5

5
*1

mg/kg/ mg/kg CTD

Wistar
28

*2

不純物A*
*3 100

100

不純物A*
100

100

*4 4.2.3.7.6.4

*1 *2 Methocel E5 Premium LV 0.4% 0.2%Tween 80 w/v
*3 不純物A* 0.06% *4

5.1.2

不純物B* 不純物C*

Ames 6

200 mg/

NDEA NDMA 0.24 ng 0.002 ng 7 8

7 Org Process Res Dev 2020; 24: 1629-46
8 Non-clinical Working Party, Acceptable intakes (AIs) established for N-nitrosamines, Appendix 1 to Questions and answers for

marketing authorisation holders/applicants on the CHMP Opinion for the Article 5(3) of Regulation (EC) No 726/2004 referral on
nitrosamine impurities in human medicinal products, EMA/72902/2024 /Rev. 3, 15, February 2024

*新薬承認情報提供時に置き換え
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NDEA 26.5 ng NDMA 96 ng

6

CTD

Ames
不純物B*

TA98
TA100 TA1535 TA1537

WP2uvrA

S9 /
S9

0* 0.5 1.6 5 16 50 160 500
1,600 5,000 μg/plate 4.2.3.7.6.1

TA98
TA100 TA1535 TA1537

WP2uvrA

S9 /
S9

0* 0.5 1.6 5 16 50 160 500
1,600 5,000 μg/plate 4.2.3.7.6.2

Ames
不純物C*

TA98
TA100 TA1535 TA1537

WP2uvrA

S9 /
S9 0* 0.5 1.6 5 16 50 160 500

1,600 5,000 μg/plate 4.2.3.7.6.3
S9 /

S9
* DMSO

5.R

6.

6.1

PK C00013 C00018
9

6.1.1

2 pH

pH

pH pH

9 2 C00018 2

*新薬承認情報提供時に置き換え
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2 pH
pH pH pH 

6.1.2

6.1.2.1 CTD 5.3.1.1.1 C00013 2021 2 5

66 PK 66 BE

2 2 100 mg
10 5

ACP-5862

Cmax AUClast 90%CI 1.00 0.908, 

1.11 0.988 0.936, 1.04 1.04 0.957, 1.12 1.02 0.982, 1.05

6.1.2.2 CTD 5.3.1.2.1 C00018 111 2020 6 2021 1

30 PK 30 PK

BA 3

7 BA C00013

100 mg 10

100 mg 10

100 mg 12

3 20 mg BID

20 mg 2 100 mg

10 10 4
11 C00018 2 PK BA

4
2 PK

12 918 kcal 59 g
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PK 7

7 PK
90%CI

Cmax AUClast

0.460 0.359, 0.590 0.977 0.872, 1.10
ACP-5862 0.639 0.542, 0.755 1.00 0.955, 1.05

0.764 0.549, 1.06 1.14 1.01, 1.28
ACP-5862 0.698 0.513, 0.949 0.994 0.908, 1.09

0.641 0.463, 0.889 1.11 1.00, 1.23
ACP-5862 0.689 0.529, 0.898 1.03 0.946, 1.12

PK

ACP-5862 Cmax ACP-

5862 Cmax 2 10 12

100 mg

ACP-5862 AUClast

pH PK 6.R.2

pH

6.R

6.R.1 BE

C00013

ACP-5862 Cmax AUClast 90%CI 6.1.2.1

9 12 22 487 BE

0.80 1.25

6.R.2 pH

pH

ACE-HV-004 13 PPI pH

pH Cmax

AUC pH

PPI H2

100 mg

13 PPI
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pH

1.2 6.1.1 C00018 1

6.1.2.2

PPI ACP-5862 Cmax

AUClast

ACP-5862 Cmax AUClast

ACP-5862 Cmax

ACP-5862 Cmax 2 10

12 100 mg Cmax

PPI pH

PPI

H2

6.R.3 GFJ

GFJ

ACE-HV-112 14

2 10 12

100 mg

15

GFJ

ACE-HV-112 14 GFJ

2 10 12 100 mg

GFJ

GFJ

14 GFJ
15 240 mL 60 mL

10 90% 240 mL 60 mL
10 10%
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GFJ CYP3A

GFJ 16 GFJ CYP3A

PBBM PBPK

AUC 17 1.69 AUC

2 10 12 100 mg

GFJ

7.

8

8

C00013 66 100 mg 100 mg
2

PK

C00018

1
30

2
24

1
100 mg 100 mg

100 mg 100 mg
3

2
3 3 100 mg

100 mg
4

PK

PK 6.1

7.1

7.1.1

7.1.1.1 CTD 5.3.1.1.1 C00013 2021 2 2021 5

64 BE 2

2 3

100 mg

5

66 65

63

30

10/65 15.4% 3/63 4.8%

16 GFJ 240 mL 60 mL GFJ 10
90% GFJ 240 mL 60 mL 10 10%

17 GFJ CYP3A



13

5/65 7.7% 1/63 1.6%

2 5 7.7%

7.2

7.2.1

7.2.1.1 CTD 5.3.1.2.1 C00018 2020 6 2021 1

1 28 2 24 PK

1

54 1 30 2 24

30

1 9/30 30.0% 2 8/24 33.3%

1 2/30 6.7% 2 1/24 4.2% 2

1 2 6.7% 2 2 8.3%

1 2/30 6.7%

1 ALT 1

ALT 1

7.R

7.R.1

BE

18

2 10 12 100 mg 4 11 7

100 mg

7.R.2

BE 6.R.1
18 CLL/SLL

18 CLL ACE-CL-309 CLL
ACE-CL-007 CLL D8220C00001
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7.R.3

BE 6.R.1

C00013 C00018

2 10 12 100 mg

7.R.4

6.R.1 BE 7.R.1 7.R.2

CLL/SLL

7.R.5

1 100 mg 1 2
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Grade 3* Grade 4* 7

Grade 4* Grade 3* Grade 1*

* Grade NCI-CTCAE v4.0

1 2 1 100 mg 1 2
3 1 100 mg 1 1
4

28

6.R.1 BE

7.R.6

BE

CLL/SLL

8.

8.1
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8.2 GCP

CTD 5.3.1.1.1 GCP

9. 1

BE

BCR BTK

CLL/SLL



17

2

6 10 10

100 mg

5 11 22

1.

20 12 25 20 8

1.1 BE

1 6.R.1 BE 7.R.2 7.R.3

C00013

Cmax AUClast 90%CI

9 12 22 487

BE 0.80 1.25

1.2

1 7.R.4. 7.R.5

CLL/SLL

1.3

1 7.R.6

BE
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CLL/SLL

1 7.R.6
19

9

10

9

10

CLL/SLL

*

CLL/SLL
*

*

2.

19 CLL/SLL 2025 2
2024 8 60
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100 mg

100 mg 11 1 21

1 100 mg 1 2

1. Grade 3 Grade 4 7

Grade 4 Grade 3

Grade 1

Grade NCI-CTCAE v4.0

1 2 1 100 mg 1 2
3 1 100 mg 1 1
4



20

2.

3. 28

4.



i

ALT alanine aminotransferase
AUC area under concentration-time curve
AUClast AUC from time zero to the last 

measureable time
0

AUC
BA bioavailability
BE bioequivalence
BCR B cell receptor B
BID bis in die 1 2
BTK Bruton’s tyrosine kinase
CI confidence interval
CLL chronic lymphocytic leukemia 
CLL/SLL chronic lymphocytic leukemia/small 

lymphocytic lymphoma
Cmax maximum concentration
CPP critical process parameter
CQA critical quality attribute
DMSO dimethyl sulfoxide
GC gas chromatography
GFJ grapefruit juice
HCl hydrochloric acid
HPLC high performance liquid chromatography
ICH Q3B

15 6 24 0624001
IR infrared absorption spectrum
LC liquid chromatography
MS mass spectrum
NDEA N-nitrosodiethylamine N-
NDMA N-nitrosodimethylamine N-
NMR nuclear magnetic resonance spectrum
PBBM physiologically-based biopharmaceutics 

model
PBPK physiologically based pharmacokinetics
pH potential hydrogen
PK pharmacokinetics
PPI proton pump inhibotors
PTP press through packaging
RH relative humidity
SLL small lymphocytic lymphoma
UV-VIS ultraviolet-visible spectrum



ii

C00013 D8223C00013
C00018 D8220C00018


