United States Patent [

Nilsson et al.

US005888815A

5,888,815
Mar. 30, 1999

[(11] Patent Number:
451 Date of Patent:

[54] CELL CULTIVATION METHOD AND
MEDIUM

[75] Inventors: Helena Brink Nilsson, Sollentuna;
Sarah Boork, Tidaholm, both of
Sweden

[73] Assignee: Pharmacia & Upjohn Aktiebolag,
Stockholm, Sweden

[21] Appl. No.: 632,443

[22] PCT Filed: Nov. 1, 1994

[86] PCT No.: PCT/SE94/01023
§ 371 Date: Apr. 15, 1996

§ 102(e) Date: Apr. 15, 1996
[87] PCT Pub. No.: W095/12663
PCT Pub. Date: May 11, 1995

[30] Foreign Application Priority Data
Nov. 1, 1993 [SE]  Sweden .....ccoovivviivirininnnns 9303601
[51] Int. CL® e, C12N 1/00; C13K 5/00;
C13K 7/00; CO7H 1/00
[52] US.ClL ... 435/360; 435/358; 435/243;
536/123.13; 536/123.1
[58] Field of Search .........ccccccoeecnenenncneee 435/358, 360,
435/243; 536/123.1, 123.13
[56] References Cited
U.S. PATENT DOCUMENTS
4,659,663  4/1987 Wright ... 435/172.2
4,786,599 11/1988 Chessebeuf et al. . 435/240.31
5,422,250 6/1995 Mignot et al. ...cccooecuiciinnnne 435/69.6
FOREIGN PATENT DOCUMENTS
0160 457 A1 4/1985 European Pat. Off. .
0197 901 A1  4/1986 European Pat. Off. .
37 09 282 Al 10/1988 Germany .
WO 91/09122  6/1991 WIPO .
WO 92/05246  4/1992 WIPO .
WO 92/16557 10/1992 WIPO .
WO 94/11525  5/1994 WIPO .
WO 94/19459  9/1994 WIPO .

OTHER PUBLICATIONS

Andersson et al., Isolation and characterization of human
factor VIII: Molecular forms in commercial factor VIII
concentrate, cryoprecipitate, and plasma, Medical Sciences,
vol. 83 (1986), pp. 2979-2983.

Wood et al., Expression of active human factor VIII from
recombinant DNA clones, Nature, vol. 312 (1984), pp.
330-337.

Rizzino et al., Defined Media and the Determination of
Nutritional and Hormonal Requirements of Mammalian
Cells in Culture, Nutrition Reviews, vol. 37, No. 12 (1979),
pp. 369-378.

Barnes et al., Serum—free Cell Culture: a Unifying
Approach, Cell, vol. 22 (1980), pp. 649-655.

Bodeker et al., A Screening Method to Develop Serum-Free
Culture Media for Adherent Cell Lines, Develop. bio. Stan-
dard., vol. 60 (1985), pp. 93-100.

Gasser et al., Long—Term Multiplication of the Chinese
Hamster Ovary (Cho) Cell Line in a Serum—Free Medium,
In Vitro Cellular & Developmental Biology, vol. 21, No. 10
(1985), pp. 588-592.

Mendiaz et al., A Defined Medium for and the Effect of
Insulin on the Growth, Amino Acid Transport, and Mor-
phology of Chinese Hamster Ovary Cells . . . In Vitro
Cellular & Developmental Biology, vol. 22, No. 2 (1986),
pp. 66-74.

Meucci et al., Metal—catalyzed Oxidation of Human Serum
Albumin: Conformational and Functional Changes, The
Journal of Biological Chemistry, vol. 266, No. 8 (1991), pp.
4692-4699.

van der Pol et al., Effect of Reducing the Serum or Albumin.
Chenciner et al.,, Enhancement of Gene Expression by
Somatic Hybridization with Primary Cells: High-Level
Synthesis of the Hepatitis B Surface Antigen in Monkey
Vero Cells by Fusion with Primary Hepatocytes, Bio/Tech-
nology, vol. 8 (1990), pp. 858-862.

Morrison & Boyd, “Organic Chemistry” 3rd ed. 1973, see p.
1126.

Primary Examiner—¥Francisco Prats

Assistant Examiner—Deborah K. Ware

Attorney, Agent, or Firm—Pollock, Vande Sande &
Amernick

[57] ABSTRACT

The invention relates to a method of cultivating mammalian
cells expressing recombinant Factor VIII in a serum-free cell
culture medium of the type that normally requires the
presence of human serum albumin (HSA) and which is
substantially free from fatty acids, fattyacid esters and lipids,
but wherein HSA is replaced by at least one glucose or
sucrose based polysaccharide having an average molecular
weight of from about 10,000 to about 450,000. The inven-
tion also relates to such a serum-free cell culture medium.
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