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Table 1 Comparison of albumin solutions produced by Cohn process and chromatographic process
COMPONENT COHN PROCESS CHROMATOGRAPHIC PROCESS
Albumin % W/W 96.8+1.14 97.6+1.6
Monomer content % distribution 95.4+0.5 98.4+1.2
Prekallikrein activator PKA  TU/mL 1.1+£0.3 2.4+0.9
PKA Potential 1U/mL 3.9 +4.7 7.6+£3.3
Endotoxin EU/mL 0.11+0.12 0.51+0.39
Pyrogens C 0.38+0.23 0.43+0.33
Aluminium pg/LL 33+19 10.9+6.2
Transferrin  g/L 0.23 <0.014
Haptoglobin gL, 0.16 <0.018
a; proteinase inhibitor g/L 0.08 0.035 0.006
a; acid glycoprotein g/L 0.13 <0.014
a macroprotein A g/LL <0.033 <0.033
Apolipoprotein A g/L <0.007 0.027 0.024
Inter-a-trypsin inhibitor g/L <0.012 <0.012
Plasma
Plasma Cold ethanol precipitation

Concentration by ultrafiltration
Sephadex G25
pH adjustment and euglobutin precipitation
Concentration & Filtration

Anion exchange chromatography on

DEAE Sepharose CL 6B
Cation exchange chromatography on
CM Sepharose CL 6B
Gel filtration on Sephacryl S-200
U]trafi#tralion

Albumin
1 HSA

Fig.1  Chromatographic preparation of albumin

Supernalaft]] + I
Ultrafiltration
Desalted and Delipidaied Supernatant [[ + [II

Anion exchange chromatography on
DEAE Sepharose™ F F
Cation exchange chromatography on
CM Sepharose™ F F
Gel filtration on S}phacryl S-200 HR
Formulation & Dispensing
Pasteurization

Albumin
2 CSL
Fig. 2 Schematic diagram of the albumin process in CSL company
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2 HSA
Table 2 Comparison of methods for HSA purification from plasma

PEG HSA IgG
HIV 28
PEG Hb o
PEG
10
6 11~12
Sepharose 4B 2.68 /gHSA
Cibacron Blue F3GA
13
IDA -Cu?*
IDA-Ni2*
1 HSA
K-2BP
2 16
15
3 16
rHSA
pHSA
HSA rHSA pHSA
1 rHSA
HSA
rHSA
. rHSA
2 Recombinant HSA
pHSA
rHSA
20 2
HSA 1989 99.999% rHSA
" HSA 10g
0.1mg
Pichia pastoris HSA
HSA 3 HSA 1 pHSA
® 3 rHSA pHSA
rHSA
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SA 3 STREAMLINE
STREAMLINE™
Hydrophobic interaction chromatography HIC
STREAMLINE
4d
3 60% 3 Filter-Press
Green Cross rHSA rHSA 6d
rHSA
rHSA rHSA
rHSA
25 rHSA
rHSA [l
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Table 3 Typical example of rHSA purification
68°C 30min US 5962649
1 30% ~70% US 5710253 %
2 732 CN98110844 2
45KD Cibacro Blue rHSA CN96195824
CN 96195824
250mg rHSA US 5986062 >
0.1EU 0.1ng
99.999999 %
Cu** 100 US 5656729 %
rHSA rHSA pHSA
99.999999 %
rHSA  pHSA SDS-
PAGE HPLC 07 HSA rHSA
pHSA » HSA
» Wataru
Ohtani rHSA rHSA rHSA
rHSA
rHSA
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Culture Broth HIC Treatment ‘l Filter-Press
Filter Press  Heat Treatment S Sepharose FF  Concentration G25
Clarification  Clarification & Alkali Treatment Chelate Resin DEAE Concentration
Desalting TreatTnent Sepharose FF & Desalting
| Day 1 | | Day 2 | | Day 3 | | Day 4 | | Day 5 | | Day 6
Culture Broth  HIC Treatment Concentration
* * l & Desalting
Heat Treatment Concentration G25 STREAMLINE
& Desalting ¢
Dilution & DEAE Sepharose FF
pH adjustment  Chelate Resin
Treatment
STREAMLINE L
Heat Treatment
3 STREAMLINE rHSA

Fig.3 Process time comparison between the STREAMLINE and Filter-press based methods

REFERENCES

Peters T. All about Albumin Biochemistry Genetics and Medical
Applicants. Academic Press San Diego 1996

Kim1S EoH G Pak CW et al. Removal and inactivation of hu-
man immunodeficiency virus HIV-1 by cold ethanol fractionation
and pasteurization during the manufacturing of albumin and immuno-
globulins from human plasma. Biotechnology and Bioprocess Engi-
neering 2001 6 1 25~30

Dam J. Plasma fractionation based on chromatography and precipition
by polythylene glycol and caprylic. A report from the first Plasma
Products Biotechnology meeting. Australia March 27 ~30 1999
Yap HB Yong I F Micucci V et al. Development of a process for
the preparation of human serum albumin using chromatographic meth-
ods. Biotechnology of Bood Proteins 1993 227 143 ~ 149

Smith E M. Chromatographic albumin production-pilot to manufactur-

ing plant. A report from the first Plasma Products Biotechnology

meeting. Australia March 27-30 1999

SUZG JIANG W FENG P S . Purifi-
cation of serum albumin with dye-ligand adsorption chromatography .
Chinese Journal of Biotechnology 1991 7 2
161 ~ 168

JINYT . Expanded bed adsorption technique for blood pro-
tein separation. Dissertation for Ph. D Dalian University of Technol-
ogy 1999

KimIS Eo H G Chang CE et al. Partitioning and inactivation of
viruses by cold ethanol fractionation and pasteurization during manu-
facture of albumin from human plasma. Journal of Microbiology and
Biotechnolog 2000 10 6 858 ~ 864

Janson J C Ryden L. Protein purification principles high resolution
methods  and applications. 2™ edition New York John Wiley&Sons
Inc Publication. 1997 3 ~ 41

10

11

12

13

14

15

16

Marrs S B. Large scale albumin fractionation by chromatography .
Biotechnology of Blood Proteins 1993 227 169 ~ 173
ZHOU L JIANG L ZHENG Y Q

Comparison investigation of KEM gel and Sepharose 4B as affinity

et al.

substrates. Natural product research and development

2000 12 2 23~26
LI Z X CHEN K C. Purification of Human Serum Albumin by Dye-
lingand Affinity Chromatagraphy. Dyes and Pigmens 1993 22 27 ~
45
Janson ] C Ryden L. Protein purification principles high resolution
methods and applications. 2" edition New York John Wiley&Sons
Inc  Publication. 1997 330 ~ 333
YANG L JIALY
lized Ni2 + -IDA metal chelating affinity membrane chromatography

ZOU H F . Immobi-

for purification of commercial Human serum albumin. Chinese Jour-

2000 16 1 74~77
YUYN

nal of Biotechnology

SHANG Z H GUO W el al.
Impurity removal of human serum albumin by affinity membrane chro-
matography with chemically modified cellulose. Journal of Instrumen-
tal Analysis 1995 14 4 28~32
Gebauer K H Thoemmes J Kula M R. Plasma protein fractionation
with advanced membrane adsorbents. Biotechnology and Bioengineer-
ing 1997 54 2 181~ 189
Masanori S Noboru M Shintaro Y. A ¢DNA coding for human nor-
mal serum albumin a and a process for production of the albumin.
EP 0330451 1989-08-30
YANG S HUANG H ZHANG R A etal.
Study on factors influencing secretion of recombinant human serum al-
bumin from Pichia pastoris . Chinese Journal of Biotechnology

2000 16 6 675~ 678
Sumi K Okuyama K Kobayashi K et al . Purification of recombinant

human serum albumin efficient purification using STREAMLINE.

© PEMFRBEDARMEATIRSHMIESS http://journals. im. ac. cn



766

18

20

21

22

23

24

25

26

Abstract

Bioseparation 1999 8 195 ~ 200

Noda M Sumi A Ohmura T et al . Process for purifying recombinant
human serum albumin. US 5962649 1999-10-05

Ohtani W Furujata N Sumi A et al. Method for decoloring human
serum albumin. US 5710253 1998-01-20
YUAN Z Y QIURD WU X P

High expression and purification of recombinant human serum albumin
from Pichia pastoris. CN98110844 1998

Andalu R G Daler S et al. Method for producing high purity human
serum albumin. CN96195824 1998-01-24

Ohmura T Sumi A Ohtani W et al. Recombinant human albumin
process for producing the same and pharmaceutical preparation con-
taining the same. US 5986062 1999-11-16

Fuluhata N Sumi A Ohmura T. Method for highly purifying human
serum albumin. US 5656729. 1997-08-12

Kiyoshi N Naoki M Yoshio Y et al. Comparison of plasma and

recombinant human serum albumin by microanalysis techniques for

27

28

29

30

proteins. Perspect. Protein Eng Collect Pap Int Symp 3™  Meeting
Date 1994 pp.317 ~ 323

Ohtani W Atsushi M Yoshitaka I et al. Structure of recombinant
human serum albumin from Pichia pastoris. Yakugaku Zassh 1997
117 4 220~232

Dodsworth N Harris R Denton K et al. Comparative studies of
recombinant human albumin and human serum albumin derived by
blood fractionation. Biotechnol. Appl Biochem 1996 24 2 171 ~
176

Ohtani W Nawa Y Takeshima K et al. Physicochemical and immu-
nochemical properties of recombinant human serum albumin from
Pichia pastoris. Analytical Biochemistry 1998 256 56 ~ 62

Ohtani W Ohda T Sumi A et al. Analysis of Pichia pastoris compo-
nents in recombinant human serum albumin by immunological assays
and by HPLC with pulsed amperometric detection. Anal Chem 1998
70 425 ~ 429

Progress in Purification of Human Serum Albumin

LU Xiu-Ling SU Zhi-Guo”

National Laboratory of Biochemical Engineering Institute of Process Engineering  Chinese Academy of Sciences

PO Box 353 Beijing 100080  China

Human serum albumin HSA  has been used clinically to treat a number of diseases with high dosage. Extremely pure

puoduct is required in large-scale production. Plasma-derived HSA pHSA has long been produced by precipitation methods.

Among them cold ethanol precipitation is dominant. However chromatographic purification of HSA has been increasingly studied

in the last few years. Application of chromatography especially ionexchange affinity and size-exclusion has opened a new ar-

ea in the production of pHSA. A new challenge is the purification of recombinant HSA rHSA . A successful approach involves

STREAMLINE expanded bed adsorption to direct capture the target product from the fermentation broth. This novel process elimi-

nates the need to separate the cells by centrifugation or membrane filtration. Ion exchange chromatography and hydrophobic chro-

matography play a central role in the purification scheme. Integration with other chromatographic techniques such as size-exclu-

sion metal chelate and affinity gives improved purification results. Though innovative the purification of THSA still needs fur-

ther improvement and optimization to increase product purity and process recovery .

Key words human serum albumin purification recombinant human serum albumin Chromatography
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