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Sephadex LH-20

Fig 1. Partial structure of Sephadex LH-20. The medium is based on 
hydroxypropylated dextran that has been cross-linked to yield a 
polysaccharide network.

Sephadex™ LH-20 is a liquid chromatography medium 
designed for molecular sizing of natural products such 
as steroids, terpenoids, lipids, and low molecular weight 
peptides (up to 35 amino acid residues). Depending on the 
chosen solvents, this medium can also separate sample 
components by partition between the stationary and 
mobile phases. 

Sephadex LH-20 is useful for both analytical and industrial 
scales for the preparation of closely related molecular 
species. Due to the unique physico-chemical properties of 
this medium, it can be used either during initial purification 
prior to polishing by high performance ion exchange or 
reversed phase chromatography, or as the final polishing 
step, for example, during the preparation of diastereomers.

Sephadex LH-20 is characterized by:

• Unique chromatographic selectivity due to dual  
 hydrophilic and lipophilic nature of the matrix

• Easily predicted elution behavior based on the chemical 
 structure of the sample (1–3, 14)

• Chemical and physical robustness, see Table 1

• Excellent batch-to-batch reproducibility

Physical and chemical characteristics
Sephadex LH-20 is beaded, cross-linked dextran that 
has been hydroxypropylated to yield a chromatography 
medium with both hydrophilic and lipophilic character. Due 
to its dual character, Sephadex LH-20 swells in water and 
a number of organic solvents. The chemical structure of 
the medium is shown in Figure 1. Both the wet particle size 
and exclusion limit for the medium vary depending on the 
solvent used for swelling, see Table 2. Table 1 summarizes 
the general physico-chemical and chromatographic 
properties of Sephadex LH-20.
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Isolation of an HIV-1 reverse 
transcriptase (HIV-1 RT) inhibitor from 
Phyllanthus niruri
Phyllanthus niruri (P. niruri) has been used for many years  
as a natural medicine against edema and jaundice (13). 
Early studies showed isolations of a variety of compounds 
from this plant but none of the isolates were clearly 
correlated to any antiviral activities. Then in separate 
studies (5, 6), extracts of P. niruri showed inhibitory effects 
on an endogenous DNA polymerase from hepatitis B virus 
(HBV pol), on a reverse transcriptase from avian 
myeloblastosis virus, and on other DNA dependent 
polymerases. During a recent study (4), an active 
compound, identified as repandusinic acid A monosodium 
salt (RA), was isolated from an aqueous extract which 
showed inhibition of HIV-1 RT. 

RA was found to exert significant inhibitory effects on the 
production of HIV-1 capsid protein in an in vitro culture 
system. These results and others (7) suggest that the 
tannin-like structure of RA might fit the binding site of 
template-primer on the enzyme. Table 3 shows the 
purification results of RA from P. niruri. The structure of the 
free acid is illustrated in Figure 2.

Table 1. General physico-chemical properties and chromatographic performance characteristics of Sephadex LH-20

Fig 2. Structure of free acid form of repandusinic acid A.

Matrix Hydroxypropylated, cross-linked dextran

Bead form Spherical, porous

Average particle size   
 Dry 70 μm 
 In methanol 103 μm

pH stability 
 Working 2–13 
 Cleaning 2–13

Chemical stability Stable in most aqueous and organic eluent systems.  
 Not stable below pH 2 nor to strong oxidizing agents

Autoclavable 20 minutes at 121°C

Maximum linear flow rate 700 cm/h

Recommended linear flow rate 60 cm/h

Operating temperature 4°C to 40°C

Sample loading volumes 
 Adsorption mode Depends on resolution required 
 Molecular sizing < 2% total medium volume 
 Partition mode < 1% total medium volume

Exclusion limit 4000–5000 (depends on solvent)
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Table 3. Summary of data for the purification of repandusinic acid A from P. niruri

Table 2. Approximate packed medium volumes of Sephadex LH-20 as 
swollen in different solvents

 Approx. medium volume  
Solvent (ml/g dry powder)

Dimethyl sulfoxide 4.4–4.6
Pyridine 4.2–4.4
Water 4.0–4.4
Dimethylformamide 4.0–4.4
Methanol 3.9–4.1
Saline 3.8–4.2
Ethylene dichloride 3.8–4.1
Chloroform1 3.8–4.1
Propanol 3.7–4.0
Ethanol2 3.6–3.9
Isobutanol 3.6–3.9
Formamide 3.6–3.9
Methylene dichloride 3.6–3.9
Butanol 3.5–3.8
Isopropanol 3.3–3.6
Tetrahydrofuran 3.3–3.6
Dioxane 3.2–3.5
Acetone 2.4–2.6
Acetonitrile3 2.2–2.4
Carbon tetrachloride3 1.8–2.2
Benzene3 1.6–2.0
Ethyl acetate3 1.6–1.8
Toluene3 1.5–1.6

1 Containing 1% ethanol.
2 Containing 1% benzene.
3 Solvents giving a medium volume of less than about 2.5 ml/g dry powder are generally not useful.

 Yield ID501	 Specific	activity	 Total	activity 
Purification	step	 (mg)	 (µg/ml)	 (×	102 IU/mg)2	 (×	103 IU)2

H2O extract 6600 50 4 2640 

Methanol insoluble 2500 20 10 2500 

Sephadex LH-20, fr. 4–113 247 3.0–3.6 56–67 1616 

Cellulose      
 Fr. 1 189 7.8 26 484  
 Fr. 2 24 5.0 40 96  
 Fr. 3 18 2.4 83 150  
 Fr. 4 9 3.4 58 52  
 Fr. 5 14 1.8 111 156 

RA (pure substance) 5.9 0.3 668 394

1  ID50 indicates the effectiveness of inhibitors expressed as concentrations that cause 50% inhibition of HIV-1 RT. Crude HIV-1 RT was used in this experiment.
2  IU are arbitrary inhibitory activity units obtained by dividing the total weight of the fraction at each step by the weight of each fraction required to achieve 50% inhibition of [3H]dTTP incorporation into the 
   polymer in the HIV-1 RT assay.
3  Fractions 4–10 and fraction 11 were combined as both fractions had the inhibitory activity.
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Preparative scale separation of  
2-acetamidobenzoic acid from  
4-acetamidobenzoic acid (1)
The dual character of Sephadex LH-20, hydrophilicity and 
lipophilicity, provides unique chromatographic selectivity 
and extremely high resolution of closely related molecular 
species. Figure 3 shows a preparative scale separation of 
a mixture containing both 2-acetamidobenzoic acid and 
4-acetamidobenzoic acid. The two molecules differ only by 
the position of the acetamide function on the benzene ring. 
The separation was possible due to the unique selectivity of 
the Sephadex LH-20.
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Column: Sephadex LH-20, 2.5 × 200 cm 
Sample: Mixture of 2- and 4-acetamidobenzoic acid 
Eluent: Acetone 
Flow rate: 8 ml/min 
Detection: Refractive index (RI) 
Yield: 250 mg 2-acetamidobenzoic acid 
 254 mg 4-acetamidobenzoic acid

Isolation of BE-23372M, a novel protein 
tyrosine kinase inhibitor
BE-23372M was isolated (8) from the culture broth of a 
fungus and the producing strain, F23372, was identified as 
Rhizoctonia solani. The protein kinase inhibitory activity was 
purified by a sequence of solvent extractions and then by 
silica and Sephadex LH-20 column chromatographies.

The particular compound, BE-23372M, was discovered while 
screening for EGF protein tyrosine kinase inhibitors, which 
could prove useful as selective drugs for treating cancers. 
BE-23372M showed strongly specific inhibitory activity to 
EGF receptor kinase with IC50 values of 0.02 and 0.03 µM on 
two substrates, see Table 4. 
The compound also inhibited the growth of A431 human 
epidermoid carcinoma and MKN-7 human stomach cancer 
cell lines.

Sephadex LH-20 (2.5 × 50 cm column) was used to prepare 
5.7 mg of BE-23372M in the form of a reddish orange solid 
substance. The physico-chemical properties, structure 
elucidation, and synthetic studies of this compound are 
reported in references 9 and 10. The specificity of inhibition 
of BE-23372M is illustrated through the data in Table 4.

Table 4. The inhibitory effect of BE-23372M on protein kinases

Protein kinase Substrate IC50	(µM)

EGF receptor kinase Poly(Glu: Tyr) 0.02

EGF receptor kinase RR-SRC 0.03

Protein kinase C Histone (Lys rich) 4.5

cAMP-dependent protein  
kinase Histone H2B > 20

In vitro test to measure physical and 
chemical changes in doxorubicin (DXR) in 
liposomal formulations
Two different liposomal doxorubicin (DXR) preparations were 
solubilized in ethanol and then  run chromatographically 
on a column packed with Sephadex LH-20 in ethanol. 
The DXR and phospholipid were determined by A480 and 
modified Bartlett assay, respectively (11). Figure 4A shows 
the elution profile of L-DXR that had been stored at 4°C. 
All the phospholipids eluted in the void volume probably 
as micelles. The volume of elution for DXR suggested a 
molecular weight of 550, which is very similar to its actual 
molecular weight of 580. Figure 4B shows a comparison 
of the elution profile of free DXR and L-DXR stored in 
lyophilized form at 60°C. 

The earlier elution of the DXR, which had been stored 
at elevated temperature (60°C) and in liposomal form, 
suggests a molecular weight of 1000 to 1100. The 
appearance of the higher molecular weight of DXR could 
be the result of either physical aggregation or chemical 
oligomerization. It is expected that the molecular weight 
change of DXR might restrict its biological availability. 
Therefore, this assay might be useful to assess the 
therapeutic efficacy of liposomal DXR by in vitro testing.

The resolving power of Sephadex LH-20 was further 
demonstrated by its ability to separate DXR and its polar 
degradation product, which was obtained after 12 hours 
of incubation in plasma at 37°C (not shown). The elution 
volume of this compound indicated a molecular weight 
of approximately 450, which together with spectral data 
suggested 7-deoxydemethyl DXR or its aglycone.

Fig 3. Separation of 2- and 4-acetamidobenzoic acid on Sephadex LH-20.
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Fig 4A.  Sephadex LH-20 (1 × 20 cm) elution profiles of L-DXR clinical batch 
LT4C stored at 4°C and phospholipid by modified Bartlett assay (•…•…•…•) 
and A480 (ο…ο…ο…ο).
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LT60C stored at 60°C (………) and free DXR (………). Results of the 
Bartlett assay are not shown.

Preparative separation of an epimeric 
mixture of budesonide
Attempts to resolve epimeric mixtures of steroids similar 
to budesonide by fractional crystallization have met with 
limited success. The development of a chromatographic 
separation method on Sephadex LH-20 proved to provide 
a more effective preparative method (12). As synthesized, 
the glucocortoid, budesonide, is a mixture of 1:1 of the C-22 
epimer, see Figure 5. 

Fig 5. Structure of budesonide C-22 epimer. 
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Fig 6. Effect of loading with high sample mass in preparative gel 
chromatography. Amount of sample/fraction plotted against elution 
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Medium:  Sephadex LH-20 
Mobile phase:  Heptane-chloroform-ethanol, 20:20:1 
Solute:  Budesonide 21-acetate (XVII) 
Sample volumes:  A) 500 mg, B) 1500 mg, C) 3000 mg, and D) 5000 mg

During the evaluation of budesonide as an inflammatory, 
it was desirable to evaluate the chemical and pharmaco-
logical properties of the two epimers. Sephadex LH-20 was 
packed into a preparative column (6.3 × 75 cm) and different 
loadings of the epimeric mixture of budesonide were run 
to see the trade-off between resolution and loading, see 
Figure 6. When restricting the chromatography to a single 
cycle, sample loading at 1500 mg proved to be a practical 
preparative load.
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Isolation of the cyclic peptide, RP71955, 
an inhibitor of HIV-1 aspartyl protease
RP71955 (15), isolated from Streptomyces strain SP9440, 
has been shown by Helynck et al. (1993) to be an effective 
inhibitor of the HIV-1 protease. After centrifugation of 
440 liters from an 800-liter fermentation, the mycelium 
was extracted with acetone and again centrifuged. The 
supernatant was then further reduced to 60 liters. Some 
of the feedstock was then purified through a number of 
chromatography steps including Sephadex LH-20. 

The basic purification scheme is as follows:
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Production of RP71955 by 
Streptomyces sp9440

Pelleted mycelium extracted with 
300 liters of acetone and reduced to 

60 liters

Duolite™ S861 column (20 × 60 cm)

Diaion™ HP20 column (10 × 15 cm)

RPC silica C18 column (2.5 × 6 cm)

Pure peptide RP71955

Sephadex LH-20 column (3 × 150 cm)
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Ordering information
Products Quantity Code no.
Sephadex LH-20 25 g 17-0090-10

Sephadex LH-20 100 g 17-0090-01

Sephadex LH-20 500 g 17-0090-02

Sephadex LH-20 5 kg 17-0090-03

Related products
SR 25/45 column 1 19-0879-01

SR 25/100 column 1 19-0880-01

Additional applications of  
Sephadex LH-20
The following references are a few more publications where Sephadex LH-20 has been 
employed in the purification strategy. The articles are grouped according to the type 
of molecule and/or area of research.

Peptides and non-peptidic antibiotics
Liu, S. Y. et al. Studies on the isolation of endogenous sleep factors from Tupaia 
Belangeri Chinesis (TBC) after sleep deprivation. Sheng Li Hsueh Pao 46, 83–89 (1994).

Asano, T. et al. Novel retrovirus protease inhibitors, RPI-856 A, B, C, and D, produced by 
Streptomyces sp. AL-322. J. Antibiot. (Tokyo) 47, 557–565 (1994).

Ueno, M. et al. IC 101, extracellular matrix antagonist produced by Streptomyces sp. 
MJ 202-72F3. Production, isolation, structure determination and biological activity.  
J. Antibiot. (Tokyo) 46, 1658–1665 (1993).

Ueno, M. et al. Del aminomycins, novel nonpeptide extracellular matrix receptor 
antagonist and a new class of immunomodulator. I. Taxonomy, fermentation, isolation 
and biological activity. J. Antibiot. (Tokyo) 46, 719–727 (1993).

Tabata, N. et al. Diolmycins, new anticoccidial agents produced by Streptomyces sp. 
I. Production, isolation and physico-chemical and biological properties. J. Antibiot. 
(Tokyo) 46, 756–761 (1993).

Lipids/surfactants
Miller, P. H. et al. New method for the isolation of polyglycosyleceramides from human 
erythrocyt membranes. Biochim. Biophys. Acta 1168, 330–339 (1993).

Rider, E. D. et al. Different ventilation strategies alter surfactant responses in preterm 
rabbits. J. Appl. Physiol. 73, 2089–2096 (1992).

Fidelio, G. D. et al. Molecular parameters of gangliosides in monolayers: comparative 
evaluation of suitable purification procedures. J. Biochem. (Tokyo) 110, 12–16 (1991).

Crick, D. C. et al. Characterization and localization of a long-chain isoprenyltransferase 
activity in porcine brain: proposed role in the biosynthesis of dolichyl phosphate.  
J. Neurochem. 57, 1354–1362 (1991).

Lam, C. et al. Immunostimulatory, but not antiendotoxin, activity of lipid X is due to 
small amounts of contaminating N, O-acylated disaccharide-1-phosphate: in vitro and 
in vivo reevalutation of the biological activity of synthetic lipid X. Infect. Immun. 59, 
2351–2358 (1991).

Tannins/plant extracts
Inaoka, Y. et al. Studies on active substances in herbs used for hair treatment. I. Effects 
of herb extracts on hair growth and isolation of an active substance from Polyporus 
umbellatus F. Chem. Pharm. Bull. (Tokyo) 42, 530–533 (1994).

Tanaka, T. et al. Sensitive determination of zearalenone and alphazearalenol in barley 
and Job’s tears by liquid chromatography with fluorescence detection. J. AOAC Int. 76, 
1006–1009 (1993).

Nakahara, K. et al. Inhibitory effect of oolong tea polyphenols on glycosyltransferases 
of mutans streptococci. Appl. Environ. Microbiol. 59, 968–973 (1993).

Tang, H. R. et al. Study on the composition and structure of commercial chestnut 
tanning agent. Basic Life Sci. 59, 221–243 (1992).

Kumar, R. Proposis cineraria leaf tannins: their inhibitory effect upon ruminal cellulase 
and the recovery inhibition by polyethylene glycol-4000. Basic Life Sci. 59, 699–704 
(1992).

Steroids
Nahoul, K. Plasma 17-hydroxyprogesterone determination with two commercial 
immunoassays. J. Steroid. Biochem. Mol. Biol. 50, 197–203 (1994).

Remer, T. et al. Measurement of urinary androgen sulfates without previous hydrolysis: 
a tool to investigate adrenarche. Determination of total 17-ketosteroid sulfates. 
Steroids 59, 16–21 (1994).

Renoir, J. M. et al. Effects of immunosuppressants FK506 and rapamycin on the 
heteroligomeric form of the progesterone receptor. J. Steroid. Biochem. Mol. Biol.  
48, 101–110 (1994).

Minato, K. et al. Biliary metabolites of levonorgestrel in rats. Yakugaku Zasshi  
113, 781–791 (1993).

Dorr, H. G. and Sippel, W. G. Prenatal dexamethasone treatment in pregnancies at 
risk for congential adrenal hyperplasia due to 21-hydroxylase deficiency: effect on 
midgestrational amniotic fluid steroid levels. J. Clin. Endocrinol. Metab. 76, 117–120 
(1993).



GE, imagination at work, and GE Monogram are trademarks of General 
Electric Company.

Drop design and Sephadex are trademarks of GE Healthcare companies.

All third party trademarks are the property of their respective owners.

© 1995-2007 General Electric Company – All rights reserved. 
First published March 1995.

All goods and services are sold subject to the terms and conditions of 
sale of the company within GE Healthcare which supplies them. A copy of 
these terms and conditions is available on request. Contact your local GE 
Healthcare representative for the most current information.

GE Healthcare Europe GmbH 
Munzinger Strasse 5, D-79111 Freiburg, Germany

GE Healthcare UK Limited 
Amersham Place, Little Chalfont, Buckinghamshire, HP7 9NA, UK

GE Healthcare Bio-Sciences Corp. 
800 Centennial Avenue, P.O. Box 1327,  
Piscataway, NJ 08855-1327, USA

GE Healthcare Bio-Sciences KK 
Sanken Bldg. 3-25-1, Hyakunincho Shinjuku-ku 
Tokyo 169-0073, Japan

www.gelifesciences.com/protein-purification

GE Healthcare Bio-Sciences AB 
Björkgatan 30
751 84 Uppsala
Sweden

Asia Pacific Tel: +85 65 62751830 Fax: +85 65 62751829 • Australasia Tel: +61 2 8820 8299 Fax: +61 2 8820 8200 • Austria Tel: 01 /57606 1613 Fax: 01 /57606 1614 • Belgium Tel: 0800 73 890 Fax: 02 416 8206 • Canada Tel: 1 800 463 5800  
Fax: 1 800 567 1008 • Central, East, & South East Europe Tel: +43 1 972 720 Fax: +43 1 972 722 750 •  Denmark Tel: +45 70 25 24 50 Fax: +45 45 16 2424 • Eire Tel: 1 800 709992 Fax +44 1494 542010 • Finland & Baltics Tel: +358 9 512 3940  
Fax: +358 9 512 39439 • France Tel: 01 69 35 67 00 Fax: 01 69 41 98 77 • Germany Tel: 0800 9080 711 Fax: 0800 9080 712 • Greater China Tel: +852 2100 6300 Fax: +852 2100 6338 • Italy Tel: 02 26001 320 Fax: 02 26001 399 • Japan  
Tel: 81 3 5331 9336 Fax: 81 3 5331 9370 • Korea Tel: 82 2 6201 3700 Fax: 82 2 6201 3803 • Latin America Tel: +55 11 3933 7300  Fax: +55 11 3933 7304 • Middle East & Africa Tel: +30 210 96 00 687 Fax: +30 210 96 00 693 • Netherlands  
Tel: 0800-82 82 82 1 Fax: 0800-82 82 82 4 • Norway  Tel: +47 815 65 777 Fax: +47 815 65 666 • Portugal Tel: 21 417 7035 Fax: 21 417 3184 • Russia & other C.I.S. & N.I.S Tel: +7 495 956 5177 Fax: +7 495 956 5176 • Spain  Tel: 902 11 72 65  
Fax: 935 94 49 65 • Sweden Tel: 018 612 1900 Fax: 018 612 1910 • Switzerland Tel: 0848 8028 10 Fax: 0848 8028 11 • UK Tel: 0800 515 313  Fax: 0800 616 927 • USA Tel: +1 800 526 3593 Fax: +1 877 295 8102

18-1107-22 AB 05/2007

imagination at work

  Elanders Östervåla 2007 18203

Elanders Östervåla 2007 18203

  Elanders Östervåla 2007

Elanders Östervåla 2007

  E
la

nd
er

s 
Ö

st
er

vå
la

 2
00

7
12

34
5

E
la

nd
er

s 
Ö

st
er

vå
la

 2
00

7
12

34
5

  E
la

nd
er

s 
Ö

st
er

vå
la

 2
00

7

E
la

nd
er

s 
Ö

st
er

vå
la

 2
00

7


	Sephadex LH-20
	Physical and chemical characteristics
	Isolation of an HIV-1 reverse transcriptase (HIV-1 RT) inhibitor from Phyllanthus niruri
	Preparative scale separation of 2-acetamidobenzoic acid from 4-acetamidobenzoic acid (1)
	Isolation of BE-23372M, a novel proteintyrosine kinase inhibitor
	In vitro test to measure physical andchemical changes in doxorubicin (DXR) inliposomal formulations
	Preparative separation of an epimericmixture of budesonide
	Isolation of the cyclic peptide, RP71955, an inhibitor of HIV-1 aspartyl protease
	References
	Additional applications of Sephadex LH-20
	Peptides and non-peptidic antibiotics
	Lipids/surfactants
	Tannins/plant extracts
	Steroids
	Toxins/pollutants

	Ordering information


