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Aqueous suspensions of phospholipids, composed of
concentric bimolecular lamellae, were shown to share
many of the dimensional, structural, and functional
properties of biological membranes (e.g., selective
permeability to ions, to same small nonelectralytes,
and to water). They were effectively impermeable to
cations and sugars. [The SC/® indicates that this paper
has been cited in over 730 publications.]
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While we were writinf the paper, | was visited by
Gerald Weissmann (Bellevue), who was looking for
a model for lysosomes. | offered him our ““smectic
mesophase’”” system, and, within a month, we had
sufficient data to submit a provocative follow-on

per.! Weissmann took the model system back to
the US, renamed the bags “liposomes,” and pro-
ceeded to evangelize them prodigiously. Demetrios
Papahadjopoulos joined my laboratory with the in-
tention of studying the role of t5)hos holipids and
biood coagulation. He never had a chance, and in
no tirme at all was publishing papers on liposomes.?
Recruits poured in fram all parts of the world, and
So0n we ﬁgd an armoury of methods to play with,3
which were published, appropriately, in €d Korn's
Methods in Membrane Biology.* Upon my retire-
ment { invited colleagues who had worked with li-
posomes to write me a letter declaring their interests
in whatever idiom they wished.’

My coauthors barely overlapped, in time, their at-
tendance in the laboratory. Jeff Watkins came from
Australia with an expectancy of using a ready-run-
ning BLM. Instead he was recruited into the smectic

1 had heen interested in biological ceil branes
for at least 10 years before this work was undertaken.
Hitherto I had concerned myself with the surface of
membranes and had exploited the variety of phos-
phalipids (cationic, anionic, and amphiphile) to

el them. Then, suddenly, in the early 1960s, bio-
logical membranes were actuaily visualised around
and within cells by electron microscopy. The con-
cept of the bimolecular sheet of phospholipids sur-
rounding cells and cell organeiles became compul-
sive, and soon anyone who had an oscill:‘sce.:ﬁe and
enough patience was making black lipid ranes
(BLMEs). | played around with smears of egg lecithin
on microscope slides and became fascinated by the
way in which they reacted with water to form mobile
fronds of delicate and intricate structure. | was then
awarded a polarising microscope and learned about
the meaning of “intrinsic’” and “form” birefringence.
By 1962 the Institute of Animal Physiology (from
where | retired as head of a three-man Biophysics
Unit after 30 years) had negotiated the fundini of
an electron microscope (Welilcome Trust) and had
appointed Bob Horne as its operator. Now Horne
was a sailing friend of mine, and, for no other reason
than that, | had the first bookings with him and the
scope. More importantly, Home insisted upon
looking at my dispersions in negative stain, and, at
our very first session, we saw istakable vesicles
all over the place. The penny dropped, phospholipids
in aqueous negative stain were spontaneously form-
ing closed membrane systems. It took us a further
two years to prove it, and at no time did we imagine
that our model system would prove to be anything
like as useful as the BLM.

phase study. (He was elected to the Fellowship
of the Royal Society fast year for his work on excit-
atory amino-acid neurotransmitters.) Malcolm M.
Standish was completing a PhD on the physical
chemistry of phosphalipids. | think we were all in-
debted to fan Glynn, who edited the paper and
sorted out our coefficients from our permeabilities!
I insisted upon publishing a coloured block (paid for
by myself, | recollect) in order to show the change
and intensity of the birefringence. To my knowledge,
no one has taken up this facet of our observations.
In the event, liposomes proved not only to be a
most useful and revealing mode! of the passive areas
of a cell membrane (e.g., permeation, adhesion,
fusion), but also a Jaharmacological punching bag,
notably with regard to the action of anaesthetics, a
favoured field of my own before i retired. § am
now led to believe that the pharmaceutical industry
is about to perform miracles with the packaging
power of liposomes and | know that the cosmetic
industry claims to have done so already! Indeed, i-
posomes, it would appear, enjoy the best of both
worlds since they are ostensibly being used to pre-
serve youth whilst being developed to mature
cheese! | often wonder what might have happened
if my institute had actually taken out a patent on li-
posomes way back in 1965 or if { had acquiesced
to the wishes of my boss, who sent me a memo re-
questing that 1 work on ‘‘real’”” membranes. I was
elected a Fellow of the Royal Society just 12 years
after the paper was published in recognition of
“work on the structure of phospholipids in ag
media and especially for developing the liposome as
a model for cell membranes.”
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