Liposzomak eloallitasi modjai

Dr. Voszka Istvan

A felépito lipidek
a) foszfolipidek
- a zsirsavlanc tulajdonsagai befolyasoljak a fazisatalakulast:
hosszabb zsirsavlanc — magasabb T,
pl: DMPC (14:0) — 24 °C
DPPC (16:0) — 41,5 °C
DSPC (18:0) — 56 °C

Kettds kotés a zsirsavlancban — alacsonyabb T,
pl: DOPC (18:1) —-27 °C
Keverékek esetén a keverési aranytol
fliggd koztes érték: pl:
DPPC: DOPC (80:20) — -2 °C
DPPC: DOPC (70:30) — -7 °C

- fejcsoportok

- nettd toltés nélkiil (PC,

PE)

- negativ (PS, PG)
- pozitiv (gangliozid,
mesterséges lipidek)

10-30 % aranyban
- hidrofil molekulak
bezarasi hatasfoka no
- sejtekbe valo felvétel
hatéasfoka n6
- ¢lettartam csokken
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koleszterin (30-50 mol %)

destabilizal

stabilizal

Vizes fazis
- ozmolaritas valtozasa — méretvaltozas

| B |

Cell: Hypotonic

=-.-u

Cell: Hypertonic

- pH — 6,5 alatt ill. 8,5 felett destabilizal
- kétérteki kationok — aggregalodas, fizio




Lipid - viz arany ' : BLM (bilayer lipid membrane, black lipid membrane) |
CMC (critical micellar concentration) - atranszport vizsgalatara
CMT (critical micellar temperature) /
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Llposzomak
- MLV (multilamellar Ves1cle)

- a kettosrétegek szama valtozo

- széles mérettartoméany :

- kis bezarasi hatasfok

- hozzdadasa)
- T~ 80 K) — felolvasztas (T,

- Szlirés: az 4tmérd és a rétegek

Lecithin

MLV 2 ; Cholesterol = Charged lpids

"o

- eldallitasa a Iegegyszerubb ;
(lipidfilm készites + vizes fa21s

- fagyasztas (cseppfolyos Nz-ben

Drwng

folé) \3 ”

szama csokkenthetd

Removal of
unentrapped

5

Analysis

Cold
water Aspirator
tap vacuum Vacuum Motor

tubing

Cup sink Vacuum L Vacuum tube

gauge

Two=-stage
gas regulator
~

Receiving
flask —=

n
metering Stand =~/

Nitrogen valve

cylinder

Figure 2. Rotary evaporator apparatus for evaporating off organic solvents. The figure shows the arrangement
of rotary evaporator and water bath with a nitrogen bleed to control the vacuum. Drawing kindly provided
by Dr F.J.Martin.

- SUvV (small unilamellar vesicle)
(atmér6: 100 nm alatt, minimum 20-25 nm)
- kis bezart térfogat

- allas soran fu21ora hajlamos T




SUV eléallitasa:
- MLV-bél ultrahangozassal

Bath

L ! : e i ST =
4 ] L 10 12
Sonication time  (min)

Fig. 4. Time course of sonication. Percent lecithin molecules in fraction II, Fig. 3,
[{s] ), percent N(CHa)s groups giving high-resolution NMR integral (4 A,
—Pure SUVs and absorbance at 300 nm (% ) as a function of sonication time of a 1 %5 (wjv)

dispersion. The solid curve through the experimental points for percent molecules in
= Srmiall MLV

fraction 11 and giving a high-resolution spectrum is calculated according to the theory of
Aggregated lipid Finer el al. (1972) described in the text.

SUV eléallitasa:
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SUYV eldallitasa:
gyors injektalassal

Lipids in

solution
Rapid
injection

|_Water

ethanol .

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

- MLV-bdl filtracioval
- SUV-bél fuzidval
- lassu injektélassal
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LUV elésllitasa:
- forditott fazist parologtatassal

lipids

dissolve lipid(s) in organic phase
l dissolution
add agueous phase (with encapsulates)
emulsification

sonicate (2-5 min, bath)
l 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

Fu; 3.16. A schematic ureseulauon of REV m:lhm! Norm..lly 20-60 wM of lipid are used, 3 ml of

1 ml of aqueous phase with di

-, or 6 ml of d i or ,_ ‘chlorofi 1:1 mixture, or Freon and

ved les to be enc d are used.

Specialis liposzémak

a) Stabilizalt (,,stealth”-S), sokdig keringé liposzomak

A felszinre kotott molekulak (pl. monoszialogangliozid-
GM1, polietilénglikol -PEG, glukuronid szarmazekok) ;

elrejtik az immunrendszer el6l.

- Telitetlen ill. toltott fejcsoporth lipidek beépitése a

liposzomaba csokkenti a cirkulacios idot.

molecules




Célsejt —szenzitiv vagy immunliposzomadk — antitestek a
liposzéma felszinén — specifikus kotddés a megfeleld
antitest-receptort hordozo sejttel. A célsejthez valo
kotodés destabilizalja a membrant — kitiriilés.

(http://www.encapsula.com)
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FIGURE 6: Schematic representation of the specific lysis of tz

s:nsmlvc immunoliposomes. Note that the molecules are not d
0 SCale,
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pH-szenzitiv liposzomdk
Savas kozegben (pH 5-6,5, pl. gyulladasos
kornyezetben) konnyen fuzional, tartalmat
endocitozissal iiriti a célsejtbe
Jellemz6 lipidkomponens: DOPE
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pH-sensitive polymer-modified liposomes




peak pfase-tronsition temperature (°CH
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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
wmmmtaumwwdmhndmﬁwlhe
liposame 1o pass through the heated tube. (o), 38°C; (w),
40°C; (). 41°C: (v), 42°C,

TABLE 2

Stabilities of a CDDP-encapsulated SUV and a CDDP-encapsu-
lated LUV liposome (DPPC/DSPC =971, w /w) when stored
at 4°C and room temperature (RT)

Liposome Month 4%C
suv 95"
918"

982

98.2 95.1
98.2 99.9
971 96.3

* The latencies (%) of the liposomes were used as a measure
for liposomal stability. ® Remarkable coalescence was ob-
. served.

mmount of CBOP releosed (3}

L &0 &2 [

temperature {'C

Fig. 5. Temptnlnrn-drptndmt release of CDDP from a CODP
d of DPPC/DSPC ﬂﬂ.

w/w) and r:[mp P i LUV B
DPPC/DSPC (9/1, 7,3, 5/5 and 010, w/w). The Ipomm
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. (s),
SUV, DPPC/DSPC =9/1; (s}, LUV, DPPC/DSPC =9/1;
{a), LUV, DPPC/DSPC =7/3; (), LUV, DPPC/DSPC =
5/5; (0), LUV, DSPC alone.
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DAYS FOLLOWING TUMOR
IMPLANTATION

(Modlﬂad from Weinstein ef al. 1980 with permission.)

lelln7 LlZlommwrgvmhinmmmMaﬂuuelmtwnhf liposome-encay
MTX with or without heating to 42°C. Shams were g’::n“ onll;

2. Extravasation of a1 42°C i the it
alitined 1 34°Cfos 15 aod te hestd A1 o sncti b Hemgremerson
amoust i tbe amount of in the nsmour isterstitium normalized to an initial
Oneology, Blology. uuumuzmmmnud M. W,
mnhpammw' o sad res o
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9 Upon applicaton of
focused hoat,
leaking through
vascuiature increases and

dissipates, releasing
chemotherape utic drug
o fumor.

Aftar drug s relpasad into fumor, ature bocomas
(50 vmas more drug has baan
released in laborakory lests as
opposed ko standard lposome
treatment) fumor shrinks and dies.
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Each line is an indiidual mouse in treatment group

With ThermoDox (D) mice had no evidence of tumors after 60 days

F otoszenztttv hposzomak :
Specidlis fotoszenzitiv lipidet tartalmaz mely fény hatasara

polimerizaloédik — a membran permeablhtasa ésa bezart hatoanyag
klaramlasa megnoveks21k
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Figure 1. Effect of the phosolysis of PEG-biposomes (pH 7 bulfer)
compened of PECmy-dileoyIPE, cholesiernl, dioleoylPC, and bis-SorhPC
(molar rasioc 15/40V15/30). Both the percent loss of monomens bis-
SarbPC (. beft axis) and the log of the percent ANTS released per sec
from the liposomes (4., right axis) are Albown as a function of the sample
exposue tme at 37 *C.
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Fotoszenzitiv liposzomak
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Magneses liposzomak _ -
A liposzomaba paramégneses anyagot épitenek be (pl. vas-oxid)
Kiilsé magneses tér segitségével iranyithato a szervezeten beliil
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OH ©  NH(CH,),NH(CH,) OH

= Chemotherapeutic
: “O agent (in this case

mitoxantrone)

© OH O NH(GH,NH(CH,),OH

OH  Reversible binding of mitoxantrone to phosphoric acid ester

Source: Nanomedicin J09 Future Medicine Ltd

Magneses liposzomak
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Figure 4. Time courses of ADR concentrations in A, tamor; I, plasma; C, liver: D, hung; E, heart F. kidney following intravenous administration of ADR
tions via different administration modalities in afeosarcoma-bearing hamsters. Hamsters were stdied 7
pproximately 10 mm in diameter). The dose of ADR was fixed at § mgfkg body weight. One
d strength of 0.4 1esla was

days after inoculation of ostcosarcoma (lamor
¥ prior 1o the animal st magnet with 2
anted in tumars in the magnetic ADR liposome proup with magnetic force and in the ADR sobution group. A non
codymium alloy was also implasted in tsmors in the magnetic ADR liposome group without magnctic force. Esch valoe represents the mean + 50




| Lipid mlkroszferak
- lipid monolayer (d = 200 300 nm)
- lipofil molekulak zarhatok be

- vizben és zsirban is rosszul oldddo molekulak a lecmn retegben )

tartozkodhatnak
- nem alkalmas hidrofil molekulak szalhtasara

Drug

Soybean oil :
Soybean oil

Egg yolk lecithin
Glycerol
Cosurfactant?
NaOH

Water for injection

Epg yolk leciihin ; Typical Components for LM

50 ~ 200 mg
12 ~ 18 mg
22 ~ 25 mg

Adjusted to 5 ~ 7 of pH
Adjusted to 1 ml

2 Fatty acid such an oleic acid.

Lipid mikroszférak

K =/

{ w Ll e

a. Mixing b. Pre-emuisification c. High pressure emuisification /
! E ! N-| l ,

1. Sterilization @. Ampoule filling d. pH adjustment
FIGURE 1. Typical produ:nnn stws for LM.

Commercially Available LM for DDS

LM Drug Content Company
Limethason Dexamethasone palmitate 4.0mg  Green Cross
Liple Prostaglandin E, 10ug  Green Cross
Palux Prostaglandin E, 10 pg Taisho
Lipfen Flurbiprofen axetil 50mg  Green Cross

Ropion Flurbiprofen axetil 50 mg Kaken




