67

TSK-R 47 ¢ = 57 2 Model SC-60

X B A K E
AT
7 =

W O H = &
AR OB —

TSK Ultrafiltration System, Model SC—60

Shotaro OHNO
Kenji KOYAMA
Tohru MATSUOKA
Mitsutoshi FUKUDA
Keiichi KIHARA

High performance ultrafiltration membranes and systems have been developed, which can efficiently

separate a macromolecular mixture into fractions, Of the range of TSK-UF systems, the smallest model

SC-60 designed for laboratory uses is introduced here together with the TSK-UF membranes,

The model SC-60 consists of a thin channel type cell with a membrane area Ca, 64cm? and a peristaltic

pump. The standard operation manual for SC-60 is given,

Three examples for the macromolecular fractionation obtained using this TSK-UF system are described:

1) Separation of dextran, a polysaccharide of a very wide molecular weight distribution, into fractions

of sharp molecular weight distribution,

2) Fractionation of a mixture of bovine serum albumin and poly(ethylene glycol) 4000 into each

pure component.

3) Prepurification of f-galactosidase from cell autolysate,
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Fig. 1 Mechanism of ultrafiltration
Ion Exchange
Electrodialysis
Dialysis
Reverse Osmosis Microfiltration
_ Ultrafiltration ‘
Water Proteins Viros % S _ln-g]; —ceTll;
Inorganic ions Synthetic polymers Colloids
| | | | ]
10° 10 10* 10* 10*

A (Angstrom)
Molecular diameter

Fig. 2 Diameters of molecules and particles vs, related fractionation methods
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Table 1 Characteristics of several fractionation

methods
Methods Moleccuutlaorff Cost  Speed Capacity
NH‘%lrecipitation A High
Crmie st O
Gel filtration © Low Low Low
Mem?;:ciieonation O Low High  High
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Fig. 3 Asymmetric membrane. Pore diameter
is smallest at membrane surface where
filtration is carried out. A particle
once enters into the pore of membrane

never clogs in the membrane.
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Table 2 List of TSK-UF membranes

Nominal*
Membrane frl:(slgcffllar Uses
weight -
TS-10 10* Desalting and concentration
of macromolecular solution
TS-30 3 x10*
TS-50 5x10* Concentration of serum prote-
ins
TS-100 10°
TS-300 3x10° Separation of Gamma globlin

and albumin from their
mixture at low pH region
(below 4. 3)
TS-1000 10¢
TS-3000 3x10°® Removal of DNA and
coaggregated proteins from

solution

* Globular proteins were used to determine the
nominal cut off molecular weights,
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Fig. 4 Ultrafiltration cell of model SC-60 1. 2.
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Fig. 5 Schematic diagram of ultrafiltration by
TSK-UF system model SC-60.
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34 1. y-globulin polymer —_—
2. r-globulin dimer 3.2x10°
12 3. r-globulin monomer 1.6 x 105
4. Albumin 6.7 x 104
5. Myoglobin 1.8x104
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Fig. 6 Typical fractionation patterns of TSK-UF membranes.
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Table 3 Chemical compatibility of TSK-UF

membranes
Solvent Solvent

Water © Acetone X
Phosphate buffer © Other ketones %
Tris-HCI buffer © Aromatic solvents X
3% Urea © Aliphatic solvents X
IN NaoH © Anionic sufractants O
IN HCI © Cationic surfactants O
Methano! 10% (O Nanionic surfactants (O
Methanol 50% X Poly (ethylene glycol) ©
Ethanol 10% O DMF X
Ethanol 50% x DMSO X
Propanol 10% O

Glycerine 10% O

© Good O Usable, but not recommended when
a sharp molecular cut off is expected. Concentra-
tion and desalting is capable in these system.
x No
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Fig. 7 Dextran mixture solution. Concentration

of dextran is 6 & /dg.
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|

Fig. 8 Fractions of dextran mixture by a
TS-100 membrane. Filtrate was con-
centrated by TS-50 membrane,
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Fig.- 3 Mixture of bovine serum albumin (1 g /de)
and PEG-4000 (2g/ds) in pure water,

S
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Fig. 10 Filtrate (PEG-4000) and retentate
(bovine serum albumin) ultrafiltrated
with TS-50 membrane.
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Fig. 11 Relationship between C/Co and W/Vo
in the case of mixture of bovine
serum albumin and PEG-4000 by TS-50
membrane,

Co: Amount of PEG in the sample
solution

Vo: Initial Volume of feed solution

C : Amount of PEG retained

W : Amount of water added=Amount

of water passed through the

membrane
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Fig. 12 Chromatogram of cell aulolysate so-
lution, There is f - galactosidase
activity at peak 2,

1. DNA
2. [3-Galactosidase
3. Salts

Feed solution
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Fig. 13 Fractions obtained by TS-1000 membrane,
Enzyme activity is in the filtrate,

Retentate

Fig. 14 Chromatogram of the retained solution on
TS-100 membrane. The yield of enzyme
activity was about 60% and the relative
enzyme activity was about 3 times of the
feed solulion,
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