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Some properties of saponins

• Adrenocorticotrophic • Antiviral• Adrenocorticotrophic
• Analgesic
• Antiamnestic
• Antibacterial
• Antidepressant
• Antidiabetic

• Antiviral
• Psychotropic
• Vasodilatory
• Diuretic
• Effects on enzyme activity
• Foaming agentAntidiabetic

• Antifungal
• Antihypertensive
• Anti-inflammatory
• Antinarcotic
• Antioxidative

Foaming agent
• Hemolytic
• Permeation enhancer
• Surfactant / detergent micelles
• Bind cholesterol
• Induce apoptosis in tumor cells
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• Antispermal/ contraceptive
• Antistress

• Growth promoter
• Binds ammonia

Adapted from Brambell, 1995



4

Effect of saponins on the immune system:

• As immunostimulant
• As adjuvant in vaccines• As adjuvant in vaccines

–in combination with antigen(s)
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Vaccines, adjuvants and immune response
AntigenAdjuvant

Saponin
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From Chiarella et al. Expert Opin. Biol. Ther. 2007
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Saponins as adjuvants- historical highlights 

• ?? Mapuches (Chile) identified foaming properties of Quillaja bark• ??- Mapuches (Chile) identified foaming properties of Quillaja bark
• 1782- Quillaja saponaria trees described by Molina
• 1936- First use in anti-toxin vaccines by Thibault et al
• 1951- Use in FMDV vaccines by Espinet et al
• 1970- Purification of saponins leads to QuilA product by Dalsgaard
• 1984- Iscoms described by Morein et al
• 1991- Iscom structure proposed by Kersten et al
• 1991- QS-21 (Stimulon) by Kensil et al
• 1995- Empty Iscoms (Matrix) by Rimmelzwaan et al
• 1999- GPI-0100 by Marciani et al
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Isolation of saponins

Quillaja trees Wood & Bark

Water extraction
Ultrafiltration
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As such (stabilized) or spray-dried

Column purification(s)



8

814-01-2011Symposium Saponins France



9

Need for more refined Saponin purifications

• Less toxic components
• Consistent production
• More stable 
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Saponin profiles RP-HPLC Vydac column 

Saponin extract 

QS-7

QS 17QS-17

QS-18

QS-21
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QS-21

From Kensil, 1991
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Toxicity of saponins in CD-1 mice after 
intradermal injection
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0
QuilA QS-7 QS-18 QS-21

From Kensil et al. J. Immunol. 146, 431-437, 1991
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Some available Quillaja saponins as adjuvants
Company Product(s)

Brenntag QuilA

Biolang Qvac

Berghausen BioQ

Quest Saponin 5012

Desert King /
Natural Response

QL 1000 (.9%), QP 1000 (.22%)  QL Ultra (13%)(QP UF 1000 (>70%), Vax Sap 
(90%), Super Sap

QSM QSM VCN P200, VCN P700, VCN P900
1000 Ult VCN1000 Ultra VCN

Schmittmann Saponins from Quillaja 

Fisher Quillaja derived

Sigma Quillaja derived

Antigenics QS-21 (Stimulon)
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Hawaii Biotech GPI-0100

Isconova AbISCO 100 (Matrix M), AbISCO 300 (Matrix Q) and MatrixC

CSL Iscomatrix
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Saponin structure 1

Quillaic acid

Gl i id
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Glucuronic acid

Acyl chain
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Saponin structure 2

Quillaja saponins
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GPI-0100
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Effect of saponins on OVA antibody responses in mice
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IgG1 IgG2a

From Liu et al, Vaccine, 20,2808-2815 (2002)
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Options for saponin formulation in vaccines 

• Liquid form as micelles or as free molecules• Liquid form as micelles or as free molecules
• Liposomes
• Microspheres
• Implants
• Combination with other adjuvants (e.g. Aluminiumhydroxide)
• Iscoms or Iscomatrix
• Posintro
• Pluscoms
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Application of saponins in vaccines

• Route of vaccination• Route of vaccination
– Parenteral (sc, im, ip), intranasal, oral, immersion

• Species
– mice, rats, rabbits, birds, dogs, cats, pigs, cattle, sheep, horse, 

monkeys, humans, fish and shrimp
D• Dose
– Depending on species and antigen (1-1000 µg)

• Antigen specificity
– Membrane bound antigens, virus, parasites, proteins
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Formulation as Iscom or Matrix
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Iscom or Iscomatrix formulation methods

• Centrifugation• Centrifugation
• Dialysis or ultrafiltration
• Lipid film hydration
• Ethanol injection
• Chloroform / ether injection techniques

2014-01-2011Symposium Saponins France



21

CSL Iscomatrix preparation 
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From Drane, Expert Rev Vaccines, 6, 761-772, 2007
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EM pictures Matrix formulations
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Mode of action Iscoms / Iscomatrix
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From Drane, Expert Rev Vaccines, 6, 761-772, 2007
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Iscom vaccine for horses based on HA and N:          
PrequenzaTe™-Trivalent Influenza + Tetanus

Immune response

From Heldens et al. Vaccine, 28, 6989-6996, 2010
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From Heldens et al. Vaccine, 28, 6989 6996, 2010
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Intranasal immunization of mice with an Iscomatrix 
vaccine based on a split Influenza antigen: dose finding

2514-01-2011Symposium Saponins France

From Sanders et al. Vaccine, 27, 2475-2482, 2009
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Experiences with saponins in human vaccines
(Hepatitis B surface antigen)

QS-21 use in Glaxo Smith Kline Adjuvant Systems:
- AS01B = Liposomes + 50µg QS 21 + 50µg MPL
- AS02B = o/w Tocopherol/squalene + 100µg MPL + 100µg QS 21
- AS02V = low volume o/w emulsion + 50µg QS 21 + 50µg MPL

- As control 500 µg CpG 7909 class B oligonucleotide

Data from Vandepapelière et al. Vaccine, 26, 1375-1386, 2008 
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Effect of QS-21- containing vaccines on human 
immune responses

Cytokine profile

Antibodies

Cytotoxic T cells
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Safety aspects of QS-21 in humans 
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AS01B was selected for further studies
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What can be expected for the future? 

• Other sources for saponins will be identified• Other sources for saponins will be identified
• Further purification and stabilization
• Complete synthesis e.g. QS-21
• Different formulation methods
• Combinations with other adjuvants or immunostimulants
• Possible use in human therapeutic or preventive vaccines
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Questions?


