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What is claimed:  

 

1.  A method of producing adalimumab, comprising culturing in large-scale 

mammalian cells that express adalimumab in a cell culture production medium, 

wherein the pH of the cell culture production medium is adjusted from a first pH to a 

second pH during said culturing, the second pH being lower than the first pH, and the 

cell culture production medium is not removed but is supplemented with glucose or one 

or more other nutrients at least once during adalimumab production; and wherein 

adalimumab produced by the mammalian cells is purified from the cell culture 

production medium using a process including Protein A affinity purification. 

 

2.  The method of claim 1, wherein the cell culture production medium is 

supplemented more than once during adalimumab production, optionally wherein the 

culture medium is supplemented on a schedule comprising supplementation that is 

continuous, daily, every other day, every two days, and combinations thereof. 

 

3.  The method of claim 1, wherein the cell culture production medium is 

supplemented with glucose when the glucose concentration in the cell culture 

production medium is determined after monitoring of glucose levels to be below 2 g/L. 

 

4.  The method of claim 3, wherein the cell culture production medium is 

supplemented with glucose to a glucose concentration of at least 2 g/L but less than or 

equal to 7 g/L. 

 

5.  The method of claim 1, wherein during adalimumab production the mammalian 

cells are initially cultured at a first temperature and then cultured at a reduced 

temperature, wherein the first temperature is 35° C., 37° C., or 38° C., and the second 

temperature is 32° C. or 33° C. 

 

6.  The method of claim 5, wherein the cell culture production medium comprises a 

soy-based hydrolysate and a yeast-based hydrolysate. 
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7.  The method of claim 6, wherein the mammalian cells are Chinese Hamster 

Ovary (CHO) cells and the cell culture production medium is supplemented with a 25x 

PFCHO solution and a 33× solution of a combination of the soy-based hydrolysate and 

yeast-based hydrolysate yeastolate. 

 

8.  The method of claim 1, wherein the osmolarity of the cell culture production 

medium is 440 mOsm or less, the cell culture production medium is maintained at 

about 30% dissolved oxygen, and the mammalian cells are CHO cells. 

 

9.  The method of claim 1, wherein after said culturing, the adalimumab yield in 

the cell culture production medium is at least 2 g/L. 

 

10.  The method of claim 1, wherein the first pH is 8 or less, and the second pH is 

from 6.5 to 7. 

 

11.  The method of claim 10, wherein during adalimumab production, if the glucose 

concentration in the cell culture production medium decreases to below 2 g/L then 

glucose is added to the cell culture production medium, or glucose is added to the cell 

culture production medium such that the glucose concentration in the cell culture 

production medium is at least 2 g/L but less than or equal to 7 g/L. 

 

12.  The method of claim 11, wherein after said culturing, adalimumab yield in the 

cell culture production medium is at least 1.5 g/L. 

 

13.  The method of claim 11, wherein after said culturing, adalimumab yield in the 

cell culture production medium is at least 2 g/L. 

 

14.  The method of claim 11, wherein the osmolarity of the cell culture production 

medium is 440 mOsm or less, the cell culture production medium is maintained at 

about 30% dissolved oxygen, and the mammalian cells are CHO cells. 
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15.  The method of claim 10, wherein during adalimumab production, the 

mammalian cells are initially cultured at a first temperature and then cultured at a 

reduced temperature. 

 

16.  The method of claim 15, wherein the first temperature is 35° C., 37° C., or 38° 

C., and the second temperature is 32° C. or 33° C. 

 

17.  The method of claim 10, wherein the cell culture production medium comprises 

a non-animal-based hydrolysate. 

 

18.  The method of claim 10, wherein the cell culture production medium comprises 

a soy-based hydrolysate and a yeast-based hydrolysate. 

 

19.  The method of claim 10, wherein the mammalian cells are CHO cells and the 

cell culture production medium is supplemented with a 25×PFCHO solution and a 33× 

solution of a combination of the soy-based hydrolysate and yeast-based hydrolysate, 

yeastolate. 

 

20.  The method of claim 10, wherein the first pH is adjusted to the second pH via a 

pH ramp. 

 

21.  A method of producing adalimumab, comprising culturing in large-scale 

mammalian cells that express adalimumab in a cell culture production medium, 

wherein during adalimumab production, the mammalian cells are initially cultured at a 

first temperature and then cultured at a reduced temperature, and the cell culture 

production medium is not removed but is supplemented with a nutrient at least once; 

and the adalimumab produced by the mammalian cells is purified from the cell culture 

production medium using a process including Protein A affinity purification. 

 

22.  The method of claim 21, wherein during adalimumab production, if the glucose 

concentration in the cell culture production medium decreases to below 2 g/L then 

glucose is added to the cell culture production medium, or glucose is added to the cell 
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culture production medium such that the glucose concentration in the cell culture 

production medium is at least 2 g/L but less than or equal to 7 g/L. 

 

23.  The method of claim 21, wherein during said culturing, the mammalian cells are 

initially cultured at a first pH and then cultured at a reduced pH, wherein the first pH is 

8 or less and the reduced pH is 6.5 to 7, and the first pH is adjusted to the reduced pH 

via a pH ramp. 

 

24.  The method of claim 23, wherein the mammalian cells are CHO cells, and the 

cell culture production medium comprises a soy-based hydrolysate and a yeast-based 

hydrolysate. 

 

25.  The method of claim 23, wherein the mammalian cells are CHO cells and the 

cell culture production medium is supplemented with a 25×PFCHO solution and a 33× 

solution of a combination of the soy-based hydrolysate and yeast-based hydrolysate, 

yeastolate. 

 

26.  The method of claim 21, wherein the osmolarity of the cell culture production 

medium is 440 mOsm or less, the cell culture production medium is maintained at 

about 30% dissolved oxygen, and the mammalian cells are CHO cells. 

 

27.  The method of claim 21, wherein after said culturing, the adalimumab yield in 

the cell culture production medium is at least 2 g/L. 

 

28.  The method of claim 23, wherein after said culturing, adalimumab yield in the 

cell culture production medium is at least 1.5 g/L. 

 

29.  A method of producing adalimumab, comprising culturing in large-scale 

mammalian cells that express adalimumab in a cell culture production medium, 

wherein a) the mammalian cells are initially cultured at a first pH and then cultured at a 

reduced pH, wherein the first pH is 8 or less and the reduced pH is 6.5 to 7; b) during 

adalimumab production the mammalian cells are initially cultured at a first temperature 
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and then cultured at a reduced temperature; c) during adalimumab production, the 

culture medium is not removed but is supplemented with glucose; d) during 

adalimumab production, the culture medium is supplemented with a nutrient other than 

glucose at least once; and e) the adalimumab produced by the mammalian cells is 

purified from the cell culture production medium using a process including Protein A 

affinity purification. 

 

30.  The culturing method of claim 29, wherein the mammalian cells are CHO cells, 

and the cell culture production medium comprises a soy-based hydrolysate and a yeast-

based hydrolysate.  

 




