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*Pharmaceutical Executive Magazine Top 50 Pharma, annual issues from 2009-2018
^FDA CDER data

2008-2017 sales (B)* 2008-2017 R&D (B)* R&D spend as a % of sales NME+BLA^ Efficiency ($/approval)

Pfizer 477.096$                         77.868$                            16% 7 11.124$                                

Novartis 433.854$                         81.404$                            19% 13 6.262$                                  

Sanofi 375.757$                         62.376$                            17% 7 8.911$                                  

Roche 369.386$                         83.534$                            23% 2 41.767$                                

Merck 351.330$                         75.614$                            22% 8 9.452$                                  

GSK 330.438$                         52.854$                            16% 11 4.805$                                  

Astra Zeneca 272.597$                         50.927$                            19% 8 6.366$                                  

J&J 270.205$                         56.436$                            21% 10 5.644$                                  

Lilly 189.154$                         45.441$                            24% 7 6.492$                                  

Amgen 177.887$                         34.462$                            19% 5 6.892$                                  

BMS 165.531$                         36.246$                            22% 7 5.178$                                  

Teva 164.492$                         16.403$                            10% 2 8.202$                                  

Gilead 162.585$                         22.361$                            14% 7 3.194$                                  

Bayer 153.498$                         24.645$                            16% 7 3.521$                                  

Takeda 137.199$                         33.040$                            24% 5 6.608$                                  
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6-7 years

Cost ~$1B

3-6 years
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TLC-based 13 CV linear gradient, 100 mg load
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TLC-optimized step gradient, 200 mg load

TLC-based 13 CV linear gradient, 100 mg load

https://biotage.com/news/webinar-a-roadmap-to-successful-flash-chromatography
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Parameter 10 g 
40-63  µm

10 g 
60 µm

5 g 
20 µm

Column volume (mL) 15 15 9

Equilibration flow rate (mL/min) 36 150 150

Equilibration length (CV) 3 2 2

Equilibration volume (mL) 45 30 18

Equilibration time (min) 1.25 0.2 0.1

Run flow rate (mL/min)* 27 29 18

13 CV gradient run volume (mL) 195 195 117

13 CV gradient run time (min) 7.2 6.7 6.5

Total method volume (mL)
(equil + gradient)

240 225 135

Total method time (min)
(equil + gradient)

8.45 6.9 6.6

Total solvent savings (%) 6 44

Total time savings (%) 18 22
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Parameter 10 g 
40-63 µm

Linear

10 g 
60 µm
Linear

5 g 
20 µm
Linear

5 g 
20 µm
Step

Column volume (mL) 15 15 9 9

Equilibration flow rate (mL/min) 36 150 150 150

Equilibration length (CV) 3 2 2 2

Equilibration volume (mL) 45 30 18 18

Equilibration time (min) 1.25 0.2 0.1 0.1

Run flow rate (mL/min)* 27 29 18 18

Gadient run volume (mL) 195 195 117 67

Gradient run time (min) 7.2 7.3 6.5 3.7

Total method volume(mL)
(equil + gradient)

240 225 135 85

Total method time (min)
(equil + gradient)

8.45 6.9 6.6 3.8

Total solvent savings vs. 40-63 µm 
column (%)

6 44 65

Total time savings vs. 40-63 µm 
column (%)

18 22 55
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