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Liposomes are vesicles with single or
multi-layers of phospholipids.

The name liposome is derived from two Greek words:
'Lipos' meaning fat and 'Soma' meaning body.
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Lipid bilayers of liposomes can easily fuse with cell
membranes and similar structures.

Thus, active molecules may be carried and
delivered via liposomes.
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Handbook of Biological Physics, Volume 1, ed. R. Lipowsky, E. Sackmann, 491, 1995.
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Topology of two-dimensional surfaces in three-dimensional space
by bilayer elasticity

Aggregation behaviour, fractals, soft and high-strength materials
Permeability, phase transitions in two-dimensions, photophysics

Colloid behaviour in a system of well-defined physical
characteristics, inter- and intra-aggregate forces

Photochemistry, artificial photosynthesis, catalysis,
microcompartmentalization

Reconstitution of membrane proteins into artificial membranes
Model biological membranes, cell function, fusion, recognition
Studies of drug action

Drug-delivery and medical diagnostics, gene therapy
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(A), multilamellar vesicles, MLV (diameter typically 1 mm); (B), large unilamellar vesicles,
LUV (diameter 100 nm); (C), small (sonicated) unilamellar vesicles, SUV (diameter 30 nm);
(D), multivesicular vesicles, MV V.

Biomolecular Engineering 18 (2001) 1431 177
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Liposomes and Micelles

Mother Nature’s Natural Nanotechnology

By John Maher, DC. DCCN, FAIIM

Enhancing Absorption

"Antioxidants. which are found in many phytochemicals ... are biologically unstable. poorly soluble in
water. and poorly distributed to target sites. ... We strongly advocate serious consideration of the
bioavailability of dietary supplements ... to improve their bioavailability using delivery systems such as

liposomal formulations."

- Journal of Drug Targeting

Understanding the Science of Nanotechnology




MAP Liposome
vectorized for maximum delivery

Structure of the stratum corneum according to the
brick and mortar model. The horny cells are
embedded in a lamellar structured lipid matrix.

Horny Cells Lipid Matrix Lamellar Structured
Lipid Matrix
Benefits of MAP Ingredient activity
»Collagen stimulation v Reduction of fine line and wrinkles

~Inhibits tyrosinase activity v Evens out skin tone

~Antioxidant ’ v Defense against free radical damage




Nanobiocolloids - Liposomes

by Paul Fletcher as part of Module 06547 Advanced
Topics in Nanotechnology
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Cosmetic creams, e.g. Alpha Lipoic Acid Cream Details:

Alpha Lipoic Acid ... the new, ultra-potent antioxidant (said to be 400 times more
potent than C or E) not only helps fight future skin damage but also helps repair
past damage. DMAE is called "facelift in a jar" for its ability to help tighten, firm
and tone facial and throat skin ... quickly. And Vitamin C Ester boosts anti-free
radical action! All in a loposome to aid penetration. Plus other nutrients that
contribute to its dramatic results.

Ingredients: Demineralized spring water, glyceryl stearate, soybean oil, stearyl,
vegetable oil, cetyl alcohol, soy phospholipid liposome gel, alpha lipoic acid,
DMAE bitartrate, ascorbyl palmitate (vit C ester), whole wheat protein,
tocopheryl acetate (vit E), retinyl palmitate (vit A), ergocalciferol (vit D), aloe vera
gel, allantoin, citric acid, polysorbate 20, simethicone, xanthan gum,
methylparaben, propyparaben, imidazolidinyl urea.




Liposomal antioxidants in combating ischemia-reperfusion
injury in rat brain

J. Sinha. N. Das*. M.K. Basu

Biomembrane Division, Indian Institute of Chemical Biology, 4, Raja S.C. Mullick Road, Calcutta - 700032, India
(Received and accepted 18 August 2000)

sSummary — Liposome-encapsulated antioxidants have been tested in vivo to prevent oxidative attack
during cerebral ischemia and reperfusion. Oxidative stress is a causal factor in the neuropathogenesis
of ischemic-reperfusion injury. From the therapeutic point of view free chemical antioxidants were al-
most ineffective to protect cerebral tissues from those oxidative attacks. Thus an attempt has beenmade
to prevent the oxidative damage due to the cerebral ischemic insult by the introduction of chemical an-
tioxidants, ascorbic acid and a-tocopherol either encapsulated or intercalated in small unilamellar lipo-
somes. The effectiveness of antioxidant-loaded liposomes was tested against an experimental in vivo
rat model of global cerebral ischemia. Oxidative free radical attack on cerebral tissues by the ischemic
insult and brief reperfusion was accounted for by the amount of diene production per unit of tissue pro-
tein. Diene production in ischemic reperfused rat brain increases almost twofold over that of the normal
rats. Prevention of excess diene production has been attributed to rats when they were treated either
with L-ascorbic acid-encapsulated liposomes or a-tocopherol intercalated liposomes 2 hours prior to the
cerebral ischemic insult. Complete restriction of excess diene generation has also been achieved when
a mixture of a-tocopherol and L-ascorbic acid-encapsulated liposomes were injected 3 hours before the
ischemic infraction. © 2001 Editions scientifiques et médicales Elsevier SAS

antioxidants / ischemia / liposomes



Cryo-SEM micrographs of liposomes containing glutathione (bars: 1 micrometer).
The images obtained show the arrays of inner lipid layers typical of MLV.

There are indications of the presence of GSH contents both within the central cores
and between the lamella of liposomes.

Cell. Mol. Biol. Lett. 2004, Vol. 9, Supplement 2, 101-102.



