
28 2 8

BS 100 /mL FFP FFP

2

26 10 27

1 10mL

2 1000 1 3mL

2

300

7

2

2

A 21 Asn Gly B C 2

Arg 2 21

A 32 B

Insulin Glargine [Insulin Glargine Biosimilar 2] is an analogue of human insulin, 

being substituted asparagine residue with glycine residue at 21st of A chain and 

added two arginine residues at C-terminal of B chain. It is a peptide composed 

with A chain consisting of 21 amino acid residues and B chain consisting of 32 

amino acid residues.

C267H404N72O78S6

6,062.89



 2 

 

 

28 2 8  
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2  
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1  

 

27 11 24  

 

 

 BS 100 /mL FFP FFP  

  

  

 26 10 27  

 1 10mL 1000

1 3mL

300  

 

1 1 4 20

1 4 80  

 

 

 

 

 

1  

 

Sanofi

A 21 B C 2

pH5.4 pH6.7

pH

 

BS 100 /mL FFP FFP

100 /mL

Biocon 2009 1



4

2015 9 22

2

1

Biocon Limited

MF 226MF10213

1

1

N

P. pastoris
MCB WCB

2

3

MCB WCB EPCB EPCB

PPCB

4

5

LC/ESI-MS

　　 　　
LC/MS/MS 　　 　　

CD



5

RP-HPLC

　　　

RP-HPLC

　　　

　　　

2

SEC

HepG2

SPR -1

3T3-L1

3T3-A31 Saos-2

3.

1 in vitro

RP-HPLC   RP-HPLC

2

HCP  DNA

 



6

HCP  DNA

6

RP-HPLC
RP-HPLC    SEC

RP-HPLC HCP  DNA

 
RP-HPLC

RP-HPLC  2

7

1

1

*1

8 18 24 *2

5 3 6

1

25 2 /60 5%RH
7240 2 /75 5%RH

25 2 /90%RH
120 lux hr

200W h/m2

*1

*2   

25 2 /60 5%RH 40 2 /75 5%RH

25 /90%RH

18 24

 

2

1
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1 10mL 1000

1 3mL 300

3mL

m-

JIS T3226-1

2011 ISO 11608-1:2012 4

3 7

2

  

  

3

A D D

D

FFP-112-02

4.

3 7

4

 RP-HPLC pH
RP-HPLC SEC

m- RP-HPLC

 　　 2

5
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2

2

*1

3
5 3 12 *2

25 2 /
60 5%RH 6

1

37 2 /
60 5%RH 6

25 2 120
lux hr

200W h/m2

3
5 3 24 *2

25 2 /
60 5%RH 6

1

37 2 /
60 5%RH 6

25 2 120
lux hr

200W h/m2

*1   
*2

/ %RH

2 8  12

 24  

3  
 1

 　  

4  
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cIEF  pH RP-HPLC  
pH RP-HPLC  SEC

m- 3.

1 in vitro

3

 pH  
1

1

2

RP-HPLC

RP-HPLC

1
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RP-HPLC   RP-HPLC   

RP-HPLC   RP-HPLC  
 RP-HPLC    

RP-HPLC

 
 RP-HPLC  

 

RP-HPLC   

3  
RP-HPLC

 
RP-HPLC

RP-HPLC

　　　　　 　　　　

3.

1 in vitro

3
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in vitro hIR

-1 IGF-1R

in vivo
in vitro A D 2.

2 3

D

in vivo A B

1 in vitro
1 hIR 4.2.1.1.14

hIR HepG2 [125I]-

50% EC50 0.26 0.33nM n 3 0.25 0.39nM n 12

2 IGF-1R 4.2.1.1.14 4.2.1.1.15
IGF-1R SPR

KD  0.26 0.30μM n 3  0.26

0.41μM n 12  　　　　　 　         
　 　 　　 　　　　　 　　  　 　　 　　　
モ 　　  　 　   　　　　  　　     　 　　
セ　　　 　　 　　　　   
 　　 　　　　 　　 IGF-1R

  
 KD  1.03 2.48μM n 3 0.91 1.70μM n 3 0.35 0.42μM

n 3 0.37 0.40μM n 3  0.36 0.39μM n 3

3 4.2.1.1.14 4.2.1.1.15

 3T3-L1

0.86 1.16 n 3

                      0.94 n

1 0.89 n 1 0.96 n 1  1.00 n 1

4 4.2.1.1.10 4.2.1.1.14 4.2.1.1.15
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 3T3-A31

 Saos-2 Alamar Blue 3T3-A31

 0.96 1.07 n=3  
Saos-2  0.82

1.20 n 3   
 0.19 n 1 0.22 n 1 0.95 n 1  1.01 n 1

2  in vivo
1 4.2.1.1.11

Swiss Swiss

12.9 38.6 77.3 128.8μg/kg 13.2 39.7 79.4

132.4μg/kg

95% 1.063 0.780, 1.455

2 4.2.1.1.12

Swiss Swiss

40μg/kg

3 4.2.1.1.13

NZW  NZW

9 18 45  90μg/kg 45μg/kg

45  90μg/kg

1  

 

2.

1 2
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TK

CLIA

1

1 4.2.3.2.1

Wistar 0.08 0.16

0.38mg/kg 1 1 28 1 28 TK

3

3 1 1 28 TK

1 28
tmax Cmax AUClast tmax Cmax AUClast

(mg/kg/ ) (h) (ng/mL) (ng h/mL) (h) (ng/mL) (ng h/mL)
0.08 0.5 6.10 7.57 0.5 4.97 6.29
0.16 1 6.76 10.65 1 10.06 24.08
0.38 1 37.15 61.00 2 28.65 81.06
0.08 0.5 7.30 9.42 0.5 10.08 17.32
0.16 0.5 13.04 19.62 1 15.16 25.63
0.38 1 30.97 56.44 0.5 63.36 141.05
0.08 1 4.54 7.47 1 5.07 12.26
0.16 1 15.33 24.04 1 18.47 32.66
0.38 0.5 65.48 99.82 2 41.62 123.63
0.08 0.5 13.16 13.38 1 7.51 10.02
0.16 0.5 17.94 21.04 0.5 28.30 32.69
0.38 1 58.47 121.19 2 66.50 131.83
0.08 0.5 5.12 7.56 1 5.09 9.93
0.16 0.5 12.62 16.57 1 10.35 22.10
0.38 1 50.69 74.07 2 43.68 87.15
0.08 0.5 8.93 7.94 1 22.05 24.92
0.16 1 15.65 21.36 1 19.86 47.95
0.38 1 44.64 66.14 2 74.64 137.51

3
tmax Cmax AUClast 0

TK Cmax AUClast

1
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1  
1 4.2.3.1.1

Swiss 0 2 0.1 0.3 1mg/kg

2 4.2.3.1.2

Wistar 0 2 0.18 0.6 1.8mg/kg

2

3 28 90

1 28 4.2.3.2.1

Wistar 0 4 0.08 0.16 0.38mg/kg 0.08

0.16 0.38mg/kg 1 1 28

0.38mg/kg 1/10

0.38mg/kg 0.16mg/kg

2 90 4.2.3.2.2

Wistar 0 2 0.03 0.07 0.15mg/kg

0.03 0.07 0.15mg/kg 1 1 90

0.15mg/kg

3

28

2 μg/mL 2.7mg/mL m- 20μg/mL  20 20mg/mL
3  15  10  16
4 μg/mL 2.75mg/mL m- 17mg/mL pH
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 M1  M2
5

IGF-1R 3T3-A31

 Saos-2

3.

1 in vitro  28

4

PK

PD FFP-112-01

 1
FFP-112-02  1

GLARGCT  1
CLG031/BIO012/DM/GLA/  4

 4

FFP-112-01 PK PD 2 2

FFP-112-02
1

CLG031/BIO0
12/DM/GLA/

5 PLoS ONE 2010 5 e9540
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HbA1c

 PK  PD FFP-

112-01  HbA1c

FFP-112-02

 FFP-112-01

 PD

 FFP-112-02

ELISA  2
 1.25μU/mL

FFP-112-02

ECL CLG031/BIO012/DM/GLA/

RIPA

1 5.3.4.1.1 FFP-112-01 2012 12

2013 5

20 40 80

30 PK PD

2 2

7 28

0.4U/kg

81 PK

1 80 PD
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PK 30

AUC0-30 Cmax

90% 5

log 0.80 log 1.25

 
 

5 AUC0-30 Cmax FFP-112-01 PK  
 

 * * 90%  

AUC0-30 
μU h/mL  

n=81  log 314.8112  
log 0.9520  log 0.9100 , 

log 0.9960  n=81  log 330.6756  
Cmax 

μU/mL  
n=81  log 14.6260  

log 0.9590  log 0.9097 , 
log 1.0109  n=81  log 15.2514  

* AUC0-30 Cmax

 
 

PK 6 1

 
 

6 PK FFP-112-01 PK  

 Cmax 

μU/mL  
AUC0-30 

μU h/mL  
AUC0-∞* 
μU h/mL  

tmax 
h  

t1/2* 

h  
n=81  15.446 5.348 328.73 94.31 567.93 256.59 12.864 5.652 19.092 16.367 

n=81  15.838 4.349 339.94 77.15 583.16 194.05 13.426 5.423 18.229 10.387 
 

AUC0-∞ tmax  
t1/2  
* n=76 n=74 

 

1 PK  

 

PD 30

AUCGIR 0-30
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95% 7

log 0.80 log 1.25  
 

7 AUCGIR0-30 FFP-112-01 PD  

   
* * 95%  

AUCGIR 0-30

mg/kg  
n=80  log 1,765.3696  

log 0.9885  log 0.9026 , 
log 1.0826  n=80  log 1,785.9104  

* AUCGIR 0-30

 

 

PD

8 2  
 

8 PD FFP-112-01 PD  

 GIRmax

mg/kg/min  
AUCGIR 0-30 

mg/kg  
TGIR max 

h  
n=80  1.992 0.934 2,025.70 1112.93 15.776 3.231 

n=80  1.963 0.776 1,998.62 924.09 16.227 3.807 
 

GIRmax TGIR max  

 

 

2 PD  

 

8/81 9.9% 9/81

11.1%
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2 1 6 5.3.5.1.4 FFP-112-02 2013 2

2014 9  
20 80 1

250

 

1 1 52

7 1 3

HbA1c 6.9% 80

130mg/dL 2 80 140mg/dL
8 9 HbA1c

8.0% 8.0%

 

265 10 260 131 129

Full Analysis Set FAS

 

24 HbA1c

0.01 0.05% 0.05 0.05%

95% 0.03 0.10, 0.17 % 0.45%

9  
 

9 24 HbA1c FFP-112-02 FAS LOCF  

  24    
* 

 
 

95% * 
 

n=131  7.77 0.88 7.76 0.89 -0.01 0.54 -0.01 0.05  0.03 
-0.10, 0.17  

n=129  7.77 0.83 7.72 0.87 -0.05 0.62 -0.05 0.05  

%  
LOCF Last Observation Carried Foward 
*  

 

                                                        
6 BMI 35.0kg/m2 HbA1c 9.5% 24 20 1

 
7 

 
8 1 5

80mg/dL 80 110mg/dL 110 130mg/dL 1
130 160mg/dL 2 160mg/dL 2

1 80mg/dL
 

9 8 8
7 2 80 140mg/dL

 
10 5 3 2  
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52 HbA1c 3  

 
3 52 HbA1c FAS  

 

10  
 

10 FFP-112-02 FAS  

 
  

n=131  
 

n=129  

mg/dL  
 139.68 41.42 141.61 40.51 

24  148.17 43.70 140.21 39.51 
52  139.26 37.56 135.80 33.35 

/  
2 *1 14.6 6.7 13.6 6.2 

20 24 *2 15.4 7.4 14.0 6.3 
40 52 *3 15.9 7.8 14.3 6.8 

/  
2 *1 24.8 10.7 25.4 11.0 

20 24 *2 24.5 10.1 24.7 10.9 
40 52 *3 25.1 10.1 25.2 11.0 

/  
2 *1 39.4 15.4 38.9 15.4 

20 24 *2 39.9 15.5 38.6 15.1 
40 52 *3 41.0 15.8 39.5 15.5 

 
24 n=128 n=124  
52 n=127 n=123  

*1  
*2 20

n=128  
*3 40 n=128

n=124  
 

52 11

10/131 7.6% 9/129 7.0%  
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11 FFP-112-02 52 2% FAS  

  
n=131  

 
n=129  

 95 72.5  87 67.4  
 46 35.1  38 29.5  

 13 9.9  8 6.2  
 10 7.6  10 7.8  

 6 4.6  4 3.1  
 6 4.6  4 3.1  

 5 3.8  3 2.3  
 5 3.8  3 2.3  
 5 3.8  2 1.6  

 4 3.1  1 0.8  
 4 3.1  1 0.8  

 4 3.1  1 0.8  
 3 2.3  7 5.4  

 3 2.3  5 3.9  
 3 2.3  2 1.6  

 3 2.3  2 1.6  
 3 2.3  2 1.6  

 3 2.3  1 0.8  
 3 2.3  1 0.8  

 2 1.5  3 2.3  
 2 1.5  3 2.3  

 1 0.8  4 3.1  
 1 0.8  3 2.3  
%

* 2%  

 

12/131 9.2% 5

1 7/129 5.4%

3 1

1/131 0.8% 3/129

2.3%  

1/129 0.8%

 

 

12

ECL

20%  
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12 FFP-112-02 FAS

n=131 n=129 n=131 n=129
6/131 4.6 8/129 6.2 4/131 3.1 8/129 6.2

0/6 0 1/8 12.5 0/4 0 0/8 0

24
4/128 3.1 8/124 6.5 5/128 3.9 6/124 4.8
1/4 25.0 1/8 12.5 1/5 20.0 2/6 33.3

52
3/127 2.4 7/123 5.7 1/127 0.8 3/123 2.4

0/3 0 0/7 0 0/1 0 0/3 0
/ %

21

1

3 7

3 1 5.3.5.1.2 5.3.5.1.3
CLG031/BIO012/DM/GLA/   

18  1 11  226

 1  1  1  3
 12

HbA1c  7.0%  2

 215  107  108

 FAS FAS

 13  42/107 39.3%

 45/108 41.7%

 13 CLG031/BIO012/DM/GLA/ 2% FAS

n=107 n=108
52 48.6 59 54.6
43 40.2 45 41.7
10 9.4 13 12.0
3 2.8 3 2.8

0 3 2.8
%

* 2%

11 1 1 BMI 38kg/m2 HbA1c 10.5% 18 1
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 1/107 0.9%  1/108 0.9%

 2/107 1.9%  1

 14 RIPA  

 30%

 14 CLG031/BIO012/DM/GLA/ FAS

45/107 42.1 46/108 42.6
12 32/84 38.1 27/94 28.7

%

1 PK

FFP-112-01 PK

2

FFP-112-01 PD AUCGIR 0-30

7 PD

GIRmax

log 1.8106 log 1.8125 95% log 0.9990 log 0.9243 ,

log 1.0797

2

1 FFP-112-02

24 HbA1c

9 10

FFP-112-02

24

HbA1c

52 HbA1c



24

3

4. 

FFP-112-01 PD FFP-112-02

3

1

 FFP-112-01  8/81 9.9%

 9/81 11.1%

1  FFP-112-02 52  CLG031/BIO012/DM/GLA/

12  15

 15 FFP-112-02  CLG031/BIO012/DM/GLA/ FAS

FFP-112-02
52

CLG031/BIO012/DM/GLA/
12

n=131 n=129 n=107 n=108

95 72.5 87 67.4 52 48.6 59 54.6
10 7.6 9 7.0 42 39.3 45 41.7

0 0 0 0
12 9.2 7 5.4 1 0.9 1 0.9

0 1 0.8 2 1.9 0
%

FFP-112-02

1/131 0.8% 3/129

2.3%
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CLG031/BIO012/DM/GLA/  2
 1

2

FFP-112-02 16
12 13 14 15

16

1

16 FFP-112-02 52 FAS

n=131 n=129

%
1

/
%

1

/
124 94.7 5763 42.35 116 89.9 4708 36.63

5 3.8 5 0.04 3 2.3 3 0.02
48 36.6 184 1.35 51 39.5 325 2.47

116 88.5 4541 33.34 113 87.6 3933 30.58
77 58.8 1222 9.01 70 54.3 770 6.02

CLG031/BIO012/DM/GLA/  43/107

40.2%  45/108 41.7%

12 70mg/dL
13

14

15 70mg/dL
16
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3

FFP-112-02

 13/131 9.9%  5  3  2
 1  14/129 10.9%

 2
 1

 1
CLG031/BIO012/DM/GLA/

 5/107 4.7%

 1  4/108

3.7%  3  1
 1  1

FFP-112-01

4

FFP-112-02  1/129 0.8%

 1
CLG031/BIO012/DM/GLA/  2/107 1.9%

 1 1

 1

FFP-112-01

CLG031/BIO012/DM/GLA/
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5   

 

FFP-112-02 12

1  

HbA1c

52 LOCF HbA1c 95% 17 17

HbA1c  
 

17 FFP-112-02 HbA1c FAS LOCF  

 
  

 
n=124  n=115  

 
n=7  n=14  

* 
95%  

0.03% 
-0.09, 0.15  

0.01% 
-0.11, 0.14  

-0.27% 
-0.64, 0.09  

-0.05% 
-0.30, 0.20  

 
  

 
n=124  n=119  

 
n=7  n=10  

* 
95%  

0.02% 
-0.10, 0.14  

0.01% 
-0.11, 0.14  

-0.04% 
-0.45, 0.36  

-0.12% 
-0.45, 0.21  

*  

 

1

18

 
 

  

                                                        
17  
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18 FFP-112-02 FAS

n=124 n=115 n=7 n=14
93 75.0 78 67.8 2 28.6 9 64.3
10 8.1 8 7.0 0 1 7.1
12 9.7 6 5.2 0 1 7.1

13 10.5 11 9.6 0 3 21.4

n=124 n=119 n=7 n=10
92 74.2 80 67.2 3 42.9 7 70.0
10 8.1 8 6.7 0 1 10.0
12 9.7 6 5.0 0 1 10.0

13 10.5 11 9.2 0 3 30.0

%

CLG031/BIO012/DM/GLA/

14

10/84 11.9%  11/94 11.7%

FFP-112-02 CLG031/BIO012/DM/GLA/

FFP-112-02 ECL CLG031/BIO012/DM/GLA/ RIPA

6

FFP-112-02 1/129 0.8%

CLG031/BIO012/DM/GLA/
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2009 Diabetologia 2009 52 1732-44

Risk Managememt Plan Important Potential Risk

Curr Drug Saf. 2013 8(1) 333-48

 
 

3. 

 

 

7   

FFP-112-02

21 / 2,989 0.70%

1 18/ 2,647 0.04%

 

 

 

19  
 

  

                                                        
18  



30

19 FFP-112-02

         D 9

 D 1

 D 1

        E       1

1

1

5     B
     A

1       B

1

 14  1,707 0.82%

         D
       E

     A
 A  

X

           D            E
 7  1,282 0.55%

 5
 1  F 

               C        
                  C                       A        F  

  F  
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  G 

JIS T3226-1:2011

 ISO 11608-1:2012

FFP-112-02

 JIS T3226-1:2011  ISO 11608-1:2012

4  

1 1 4 20

1 4 80

AUCGIR 0-30 PD

1

HbA1c

1 2
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5

1 3 500

100 1 500

3 5

1

2 GCP

5.3.4.1.1 5.3.5.1.1 GCP

GCP
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PK

1

100 /mL
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2

28 2 5

BS 100 /mL FFP FFP

2 19

26 10 27

20 12

25 20 8

1.

FFP-112-01 PD

AUCGIR

95%

PD

1 FFP-112-02

FFP-112-01 PD FFP-112-02

2.
FFP-112-01  FFP-112-02        1            

CLG031/BIO012/DM/GLA/

1 4. 3 7

19 27 12 15 1215 1
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 C  

 

1 4. 3 7

              D             E 
 X          D     

 E 

 C                   F   

  C 

                   C 

  G 

 27  11  30 53,819



 36 

 

 

3.  

1 2

 

 
 

 

4.  

20 21

22  
 

20  
 

   
  
  
  

  
  
 

 

  
 

 
  

 
21  

  
 *   

* 22  
 

22  
  

 
 

  
 3 2  

  
 500 1 100  

  

 

5.  
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36  

3

2 8 36

 

 

 

 

 

 

 

 

1 1 4 20

1 4 80  

 

 

   

 

 




