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BLM (bilayer lipid membrane, black lipid membr'ane)
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Figure 2. Rotary evaporator apparatus for evaporating off organic solvents. The figure shows the arrangement =1 i
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Fig. 4. Time course of sonication. Percent lecithin molecules in fraction II, Fig. 3, ! 2 f HYDRATION SONICATION
(e} 0), percent N(CHa)s groups giving high-resolution NMR integral (A 2), i : AGITATION EXTRUSION
Pure SUVs and absorbance at 300 nm (x X) as a function of sonication time of a 1% (w/v)
dispersion. The solid curve through the experimental points for percent molecules in
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Aggregated lipid Finer ef al. (1972) described in the text.

SUYV eldallitasa:
- MLV-bél French press alkalmazasaval

= =

~[—Piston

=~t-Cell-body

Aqueous sample
| Pressure relief

_ﬂ:: valve.

”\' =2\ -Outlet

Nylon ball

KRTR Closure plug

Rubber O-ring™]

Figure 6. French press technique.



SUV eldallitasa:
gyors injektalassal

Lipids in

solution
Rapid
injection

|_Water

LU V eléallitasa:
- forditott fazist parologtatassal

lipids

dissolve lipid(s) in organic phase
dissolution 5
add aqueous phase (with encapsulates)

emulsification

sonicate (2-5 min, bath)
formation of w / 0 emulsion

rotary evaporate (400-600 Torr, small surf. area)
formation of a gel

vortex (2-5 min, optionally add aqueous phase)
breaking and inversion of a gel
(dispersal of liposomes)
remove remaining organic solvent

(dialysis, gel filtration)

REV liposomes

Flg 3.16. A schematic presemauon of REV mcxhod Nun-nally 20-60 wM of lipid are used, 3 ml of
, or 6 ml of d or m 1: l mixture, or Freon and

1 ml of aqueous phase with dissolved molecules to be lated are used.

ethanol .

- LUV (large unilamellar vesicle)
(atmér6 100 nm — 10 pm)
Eloallitasa:

- MLV-bol filtracidval
- SUV-bél fuzioval
- lassu inj_ektéléssal‘

Specialis liposzomak

. Needle tip

Very slow
injection

occluded to|
narrow slit

Aqueous
solution

a) Stabilizdlt (,stealth”-S), sokdig keringo liposzomdk

A felszinre kotott molekulak (pl. mOnosZialogangliozid- ‘

GM1, pohetllenghkol -PEG, glukuronid szarmazekok)

elrejtik az immunrendszer el6l.

- Telitetlen ill. t5ltott fejcsoporti lipidek beepltese a

liposzémaba csdkkenti a cirkulacios idét.

molecules

Lipids in
ether
solution

Vent for

Heated
waren o
bath 60 C




Célsejt —szenzitiv vagy immunliposzomdk — antitestek a !
liposzoma felszinén — specifikus kotodés a megfeleld g £ coresin
h i . i 4 . 5 =3
antitest-receptort hordozo sejttel. A célsejthez valod g sor 1 T oo
kotodés destabilizalja a membrant — Kkiiiriilés. " s ]
bl el e TGS LR
3 4 5 6 3
log [CELL] (no.cell/ml)
FIGURE 4: Cell-induced lysis of immunoliposomes. To uninfected
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calcein leakage was measured.
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Termoszenzitiv liposzomdk

T, kicsivel a testhomérséklet folott — lokalis hipertermia
esetén iiriti ki a tartalmat _ o
Pl: DPPC/DSPC keverékbdl késziilt LUV (d ~ 200 nm)
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Fig. 4. Time-dependent 6-CF release from a 6-CF encapsulated

thermosensitive LUV liposome (DPPC/DSPC =9/1, w/w)

when the liposome passed through a tube heated at different

temperatures. The release rate was plotted against time for the

liposome to pass through the heated tube. (e), 38°C; (w),
40°C; (a), 41°C; (v), 42°C.
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Figure 3. CDDP concentrations in the brain. Broken line shows the detectable limit of
CDDP. N.D.'is below the minimum level of detectability. Brain CDDP levels were
significantly higher only when the CDDP-liposome was used with hyperthermia, while
CDbDP levels in the brains of other groups were undetectable.

Termoszenzitiv liposzomdk

TABLE 2

Stabilities of a CDDP-encapsulated SUV and a CDDP-encapsu-
lated LUV liposome (DPPC/DSPC =9/1, w/w) when stored
at 4°C and room temperature (RT)

Liposome Month 4°C RT
SUv 0 975" -
i 91.8° 92
LUV 0 98.2 -
) 1% 98.2 95.1
3 98.2 99.9
6 97.1 96.3

2 The latencies (%) of the liposomes were used as a measure
for liposomal stability. b Remarkable coalescence was ob-
served.
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Figure 6. Incorporation of PHJMTX in Lewis lung tumours of double-tumour (right and
left leg) mice 4 h after tail-vein injection of liposome-encapsulated PHJMTX. In the top
experiment, only the right leg tumour was heated. In the bottom experiment, neither the
right nor the left leg tumours were heated. (Modified with permission from Weinstein,
1N, etal, 1979, Li ja: sel ivery of to
heated tumors. Science, 204, 188-191. Copyright 1979 American Association for the
Advancement of Science.)
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(Modified from Weinstein ef al. 1980 with permission.)
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Fig. 5. Temperature-dependent release of CDDP from a CDDP
encapsulated SUV liposome composed of DPPC/DSPC (9/1,
w/w) and CDDP encapsulated LUV liposomes composed of
DPPC/DSPC (9/1,7/3, 5/5 and 0/10, w/w). The liposomes
were diluted with saline by 10 times and incubated in a water
bath maintained at constant temperatures for 15 min. The
release rate was plotted against incubation temperature. (e),
SUV, DPPC/DSPC =9/1; (m), LUV, DPPC/DSPC =9/1;
(a), LUV, DPPC/DSPC =7/3; (v), LUV, DPPC/DSPC =

5/5; (0), LUV, DSPC alone.
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Figure 2. Extravasation of liposomes at 42°C in the tumour interstitium. The tumour was
‘maintained at 34°C for 1h and then heated at 42°C for another hour. Relative interstitial
amount is the amount of liposomes in the tumour interstitium normalized to an initial
vascular concentration of liposomes. (Modified from International Journal of Radiation
Oncology, Biology, Physics, 36, M. H. Gaber, N. Z. Wu, K. Hong, K. H. Shi, M. W.
Dewhirst, D. j Th itive liposomes: ion and release of
contents in tumor microvascular networks, pp. 1177-1187, Copyright 1996, with permis-
sion from Elsevier Science).
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Figure 1. Effect of the photolysis of PEG-liposomes (pH 7 buffer)
composed of PEGaueo-dioleoyIPE, cholesterol, dioleoylPC, and bis-SorbPC
(molar ratio: 15/40/15/30). Both the percent loss of monomeric bis-
SorbPC (4, left axis) and the log of the percent ANTS released per scc
from the liposomes (4, right axis) are shown as a function of the sample
exposure time at 37 °C.

9 Upon application of
focused hoat.

leaking through
vasculatune increases and
LGS heal-Sangitive
#posame membrane

@ minute, fposome
gl Esipios, rokasing

Micro-
encapsulated
drug

= + pnotooctivatable diolkyl omphiphile
~—  monoolkyl amphiphile photoproduct

ox drug

5o sensinzer

=

Free Dox

[=T T S = A = R =]

50 60

Non-Temperature Sensitive Liposomes

B NTSL

sv,

-

Q=N RN 0

shals fedababatad

Relative Turmor Volume (VIV o)

High Temperature Sensitive Liposomes

:g'a C TTSL
tE - .
i .

!i (-] L1} 20 D::‘ =] .-} [ =]

ThermoDox Technology (LTSL)

D

|
L;

LTSL

LAY

Pelaive Tumor Volume [VIV o)
9-““.1..6

0 40 s0 e
Dayws

=

~ Fotoszenzitiv liposzomdk

2%

W - 4
E 10 20 30 40 50
o 19 Temperature  (°C)

084 B

0.6 25°C

04

15°C
0.2 =

0 2 4 6 8 10 12 14
% BisAzoPC in DPPC

FIG. 2. Effect of temperature (A) and Bis-Azo PC content at fixed
temperatures (B) on the first order rate constant (k,) for the rapid
component of the increase in calcein fluorescence after exposure of
DPPC liposomes to a single laser pulse
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S a. Mixing b. Pre-emulsification c. High pressure emuisification

- nem alkalmas h1droﬁl molekulak szalhtasara l
D)~ m -

f. Sterilization e. Ampoule filling d. pH adjustment
FIGURE 1. Typical production steps for LM.

Egg yolk lecithin Typical Components for LM
‘\ / Soybean oil
~ Soybean oil 50 ~ 200 mg

Egg yolk lecithin 12 ~ 18 mg

5 Commercially Available LM for DDS
Glycerol 22 ~ 25 mg T

Cosurfactant? LM Drug Content  Company
C"Va?Hf iniecti ﬁg!us:eg :0 ? = |7 il ~ . Limethason Dexamethasone paimitate 4.0 mg Green Cross

AlEr10SCHON Justod s o= Liple Prostaglandin E, 10 ug Green Cross
a Fatty acid such an oleic acid. ‘ G Palux Prostaglandin E, 10ug  Taisho

Lipfen Flurbiprofen axetil 50 mg Green Cross
Ropion Flurbiprofen axetil 50 mg Kaken




