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(szisztémas terapia)

Dr. Voszka Istvan

Plasma/serum concentration (mg/L)

0.1 | | I

0 6 12 18 24
Time after injection (h)

Figure 1. Circulation kinetics of conventional liposome en-
capsulated aminoglycosides (closed symbols) and free amino-
- glycosides (open symbols). Aminoglycoside concentrations at
_indicated time-points after injection of a single dose of genta-
| micin 20 mg/kg in rats (triangles),% amikacin 40 mg/kg in mice
- (circles)®® or gentamicin 5.1 mg/kg in AIDS patients (squares).*

b) Szisztémds alkalmazdsok

Altalaban akkor, ha az adott gyégyszernek silyos mellékhatésai

vannak.

1.A RES-t érintd betegségek kezelhetok
C-liposzoémaba zart gydgyszerekkel.
PI. a leishmaniasis kezelhetd

liposzomas antimon-szarmazékokkal

2. Antibiotikumok

Foképp, ha az adott gyodgyszer terapias €s toxikus koncentracidja

kozott kicsi a kiillonbség

Liposzomaban - a sziikséges gyogyszermennyiség lecsokken

- a kezelés hatasfoka javul

Baktériumellenes pl. aminoglikozid tipusu antibiotikumok
brucellézis, vesemedence-gyulladas kezelésére (streptomycin,

gentamycin, stb.)

Gombaellenes pl. Amphotericin B
(elso6 torzskonyvezett liposzomas
gyogyszerkészitmény — gyari neve
AmBisome®
telitett PC / Chol / DSPG (2: 1: 0,8) +
10 mol% AmB ~80 nm-es SUV-okban)
A toxicitas behatarolja az adhato
mennyiséget. Gyakran a toxikus
koncentracio kisebb, mint a minimalis
terapias.

Liposzomaban kevesebb mellékhatas
(mellékhatasok: 1az, izomfajdalom,
thrombophlebitis, vesekarosodas, anaemia)
Feltételezett ok: a liposzomak affinitasa sokkal
kisebb a human sejtek koleszterinjéhez, mint a
gombasejtek ergoszterinjéhez
Mas torzskonyvezett liposzomas Amphotericin
B készitmény: Abelcet®
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ABELCET 5 mg/ml szuszpenzios infizio

nens: AMPhotericin b

Kiszerelés: 10x20 ml

svénykdteles

Fogyasztoi ar: 430496 Ft Tamogatott ar: 430496 Ft :

&

out soute lethality was 0.8 mg/kg. n=
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Fig.2. Toxmty to normal mi
(4) Fieo amphotericin B. L0 was 12mg/kg. The maximum dose with-
0. Doss of free amphotericin B: 0.8

mg/kg (c—o); 1.2 mg/kg (e—e); 2.0 mg/kg (0—0).
(B) Amylopectin-coated liposomal smphotericin B.

LDy, was greater than 10 mg/kg. All mice treated at a dose of 5.0 mg/kg
were alive. n=10. Dose of amylopectin-coated liposomal amphotericin B :
none (w—#); 2.5 mg/kg (0—0); 5.0 mg/kg (0—0); 10.0 mg/kg (e—e).
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Fig 3. The number of Candida albicans in lungs at 12 and 24 hr after injction
of B, liposomal in B and amylopectin-coated
Iqmsmnal amphotericin B in murine pulmonary candidiasis. Inoculum size
was 9.3 10° CFU/mouse. n=6. Data represent the mean--s.n

Polysaccharide-Coated Liposomal Amphotericin B for Pulmonary Candidiasis 487

Tasie 1. Organ concontration of amphotericin B after injection of free, simple

liposomal, and. amyl ted liposomal B in normal mice
Free-AMPH" Simple-Lipo-AMPH® Ap-Lipo-AMPH®
30min  24h 30 min 2 hr 30min  24h
(ne/e) (e/g) (ug/g) (ug/g) (ng/g) (ne/e)
Brain ND ND ND ND ND
Heart 0.12+0.02¢ ND 1.64+041 0.85+0.22 1.13+0.46
Lungs 0.3440.05 ND 2542+17.78 2.36+05 55.33+0.71

1474128 1046+1.16 1247+1.07
13.61+3.65 10.17+0.76 10.39+0.8
1.88+0.36 2.85+0.18 0.43+0.

Liver 0.94+0.12  0.29+0.07
Spleen 0.81+0.17  0.23+0.10
Kidneys 0.3610.07  0.09.+0.03

*Amphotericin B 0.8 mg/kg weight.
»Amphotericin B 5.0 mg/kg weight.
“Not detectable (less than 0.09 4g/g tissue)
9The mean +s.]
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Fig.4. Efficacy of liposomal amphotericin B and amylopectin-coated liposomal

amphotericin B on survival rate in murine pulmonary cendidiasis. Inooulum
size: Candida_albicans TN 6.4x10* CFU/mouse (A) and 7.3x10¢ CFU/
mouse (B). Treatments at 2hr after inoculation: amylopectin-coated
Tiposomal amphotericin B 5 mg/kg (e—); liposomal amphotericin B 5
mg/kg (0—0) ; empty liposome (0—o0). n=10.

Nyotran (liposzomas nystatin) foszfolipid liposzomaban
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Nanocort®: a terapias elv

Kortikoszteroid SUV-ba zarva. Szelektiven dusul a
gyulladasokban és a daganatokban az érfalak fokozott
permeabilitasa miatt. lipid bilayer 0
A liposzomakat foszfolipid és koleszterin alkotja. aqueous intarior X

encapsulated
corticosteroid

Caelyx 2 mg/ml koncentriatum infiiziohoz (1x10 ml) gyégyszer
adatai

Gyarté: Janssen-Cilag International Normativ TB timogatas: 0%
Hatéanyag: doxorubicin Kozgyogyellatasra adhaté: igen
Kiszerelés: 1x10 ml EU timogatisra adhaté: nem
Fogyasztoi ar: 146393 Ft EU 100% tamogatasra adhaté: nem

Tamogatott ar: 146393 Ft

Kiadhatosag:
Szakorvosi/korhazi diagnozist kovetoen, folyamatos szakorvosi ellendrzés mellett
alkalmazhato6 készitmények.

MYOCET 50 mg por és el6keverékek liposzomas diszperzios infuzié

készitésére szant koncentratumhoz

Kiszerelés Kiadhatosag Fogyasztoi ar Fizetend6 ar
sl hero vénykoteles 379 737 Ft 379 737 Ft
sorozat

Myocet

‘ o
iposomaldoxoruicin) |

3.Daganatterdpia = a
Liposzomak alkalmazésaval csokkenthetok a &=
gyakran igen stlyos mellékhatdsok &

PI. doxorubicin (Doxyl®, Caelyx®, Myocet®)
— szivizom-karosodas

methotrexate — maj-, vesekarosodas,
kopaszsag

vincristin (Onco TCS) — periférias idegek
karosodasa, kopaszsag

Ara-C (DepoCyt®) — csontvelo-, bélfal-
karosodas

Daunorubicin (DaunoXome®) — szivizom-,

csontvel6-kéarosodas

Kozonséges liposzomak — RES-t érint6
daganatok ill. attétek kezelése
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normal mice at 12 h after Fig. 3. Biodistribution of liposomes in tumor-bearing mice at 12h
S LR Bl after intavenous administration. Tumor-bearing mice were injected
S cribed osed bar) and DPPG-liposomes (hatched
iy s : & bar) as describe aterials and Methods. Data show the percent
tissue and S.D. The, radioactivity of [*HJinulin (a) and that of 2
cholesteryl[ ' Cloleate (b) are shown Z




Stealth liposzomaban (PEG, glukuronsav, szialsav a feliileten) —
nagyobb szelektivitas €s hatékonysag
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Cryo-electron micrograph of Doxil® liposomes.
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Figure 11. Concentration of a drug injected into the bloodstream depends on the form in
which it is delivered. In treating a disease the usual goal is to maintain a therapeutic but
nontoxic level of the drug in the blood for as long as possible. A free drug (delivered

without a carrier) is usually present at therapeutic concentrations in the blood for a very

short »ptriod (blug). ing the drug within a liposome increases its
duration in the blood (green), whereas drugs earried by Stealth lipgsomgs (ed) may remain

at therapeutic levels hindreds of timeg longer than a free drug.
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Sztatinok a tumorterapiaban

Sokkal nagyobb dézis sziikséges, mint a koleszterinszint
csokkentéséhez, ezért célszert liposzoméba zarni.
(PRV = pravastatin)

250
—Oo—LCL
—&— Free PRV
2000 ———LCL-PRV
2
=]
5 15004
egér melandéma modell 5
': 1000+
s
500+
o

Time after tumor cell inoculation (days)

Confocal microscopy of
liposomal DOX uptake by
MI109R-HiFR cells
cultured in folate-depleted
RPMI 1640 at 37°C. a, b,
and ¢, binding,
internalization, and nuclear
localization of DOX
delivered by FTL after a
30-min, 60-min, and 90-
min incubation,
respectively. d, cells
exposed for 4 h to
nontargeted PEG-coated
liposomes encapsulating
DOX (Doxil).

LDL-be zart citosztatikumok
A daganatsejtek felszini LDL-receptorainak szama a malignitassal
aranyosan né — szelektiv bejuttatas a daganatba.

LDL receptors

Drug - LDL complex

(

€= 200 pg WB (291 X 2xI¥
1400 pg protein )
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IGURE 2
;urvlva\ of leukemic BALB/c mice after treatment with a WB 4291-LDL
complex administered by intraperitoneal injection. The mice were inoculated
intraperitoneally on day 0 with 10° WEHI-38 cells (a murine myelomonocytic
FIGURE 1 leukemia cell ling) and the WB 4291-LDL complex was given on days 1-4.
Proposed scheme (not to scale) for the receptor-mediated endocytosis of a There were ten animals in each 9’“:"- we 4:::' Ij;.:‘g;rwjp;:;‘::::r?ng
lipophilic drug incorporated into LDL. r]\'!zx;s(‘a;guﬂ)eﬂvawe (Reprinted, with permission, .
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Immunliposzomak: szelektiv kotédés a daganatsejthez. Toxin vagy [ A TiAB-Lls
citosztatikum zarhato bele. TNF egyiittes adasa segiti a liposzomak o )
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Fig. 3. Effect of TNF pretreatment on the growth inhibitory effect of ADM-Lip.

volume, reduced or The treatment with TNF and ADM-LIP was performed in 2 cycles at days

—r0—_ Control (n=10)
~—s—"Free ADR (n=3)

None -3hr -l hr +lhr

F1 y no lymph capillaries showing by arrows. (Cited from Ref. of Suzuki et al. 1990).
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Fig 2. Effect of injection time schedule of TNF treatment on the distribution to
tumor. The indicated time after TNF injection, ADM-Lip were injected.
(Cited from Ref. of Suzuki et al. 1990).
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Fotodinamias terapia (PDT)
Fényérzékenyitd anyagot (hematoporfirin,
ftalocianin szarmazékok, stb.) juttatnak a
tumorsejtekbe. Megvilagitjak megfeleld
hulldmhosszu fénnyel — reaktiv
oxigéngyokok képzddnek — tumorsejtek
pusztulasa.

A o e 532 Fényérzékenyitd A fényérzékenyit6 Besugarzas Szelektiv
A hatds ﬁlgg & fenyerzekenylto anyag bejuttatasa felhalmozodasa lathat6 fénnyel tumordestrukcio

jellemzoitol. Minél hidrofilebb (pl. szulfonalt
forma) annal inkabb a tumorban lokalizalédik.
De a daganatpusztitd hatés forditottan aranyos
a szulfonaltsaggal.

Megoldas pl.: a liposzomaba zart
fényérzékenyitdt LDL-lel asszocialtatva
juttatjak a tumorba.

a daganatban

PDT Scheme
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FIGURE 2 — ZnPcFy, blood concentration after i.v. injection of 1
wmol/kg in EMT-6 tumour-bearing mice (O, PEG-coated PLA
NP; M emulsion) (mean, SEM smaller than symbol, n = 5)
(adapted from Allémann et al., 1995).

CHg (CH2)2CO2H

(CH2)2C0z+

kL 4 SiW) 600

]

4 3 2

]

% survival

20 40 0 0
day after tumor implantation

Fig. 4. - Survival ‘of Meth A-Bearing Nﬁu 'by Pm whu‘
Liposomal BPD<MA
Mlce Implasited s.c. with Meth & iy u‘»w m o/t et posterior
kv mm1 ree PD-MA entrapped in DPPG-
ﬂ%" i P%% (IPA jAd ch)mwm as described
idhelgend Saabad T4k e ensment witn 2mg/kg BPD-MA
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Fig. 1. Suppression of - Tumor Growth by PDT with Free or Liposomal
BPD-MA

Meth A sarcoma (1 x 10° cells/0.2 ml) were carefully lmplanted subcutaneously
into the posterior flank of five-week-old Ba.lb/c male mice. These mice (five per
group) were injected iv. with BPD-MA in PGlcUA-liposomes (@), BPD-MA
entrapped in DPPG-liposomes (A), or free BPD-MA (M), at day 6 after tumor
implantation. In each injection, 2mg/kg BPD-MA was dosed. Mice were kept in
the dark for 5h, and then their tumors were exposed to 690-nm laser light
(180 J/cm?), The tumor volume was determined at the indicated days as described
in Materials and Methods. Open symbols show the tumor growth of the control
mice injected with 0.3 M glucose solution ([J) or with BPD-MA in PGIcUA (O)
or DPPG-(A) liposomes. 8.D. bars are shown only for the last datum points of
PGIcUA-liposomal treatmcm and its control for the sake of graphic clarity.
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Radioterapia célzott izotopkezeléssel (Re-188)

Longitudinal power Doppler ultrasound Imaging. The images were acquired at 0, 4. 8, 11 and 15 days after injection of 188Re-liposome (29.6
MBq). Locations of color signals indicative of blood vessels. The arrow marks an area of tumor. The imaging showed a decrease in the tumor
volume and number of blood vessels

Product

Drug

Company

Indic;

ion target

Atragen™
Amphotec

Ambisome™

Tretinoin

Amphotericin B

Amphotericin B

Aronex Phamaceuticals Inc.
Sequus Pharmaceuticals Inc.

NeXstar Pharmaceuticals Inc.

Acute promyelocytic leukemia

Fungal infections leishmaniasis

Serious fungal infections

Avian retrovirus vaccine

DaunoXome™
DepoDur
Daunoxome
Depocyt
Doxil
Estrasorb

Evacet™

PG

Killed avian retrovirus

Daunorubicin citrate

Morphine

Daunorubicin citrate

Cytarabine

Doxorubicin

estradiol

Doxorubicin

Vineland lab, USA

NeXstar Inc., USA.

Amphocil™ Amphotericin B Sequus Pharmaceuticals Inc. Serious fungal infections
Abelcat™ Amphotericin B The Liposome Company. Serious fungal infections

Dry profein free powder of DPPC- c
ALEC™ F ; Britannia Pharm, UK Expanding lung diseases in infants

Chicken pox

K in AIDS

Pacira Pharmaceuticals Inc

Galen Ltd
Pacira Pharmaceuticals Inc

Sequus Pl icals Inc.

Post-surgical pain reliever

Kaposi sarcoma in AIDS

Treatment of lymphomatous

meningitis

Kaposi in AIDS

Novavax

The liposome company, USA

Menopausal Therapy

Metastatic breast cancer

Epaxal -Berna Vaccine

Fungizone

Inactivaied hepatitis-A Virions

Amphotericin B

Swiss serum & vaccine institute,

Switzerland

Bristol-Myers Squibb, Netherland

Hepatitis A

Serious fungal infections

Mikasome®
Nyotran™
Topex Br
Ventus

VincaXome

Amikacin

Nystatin

Terbutaline sulphate

Prostoglandin-E1

Vineristine

NeXstar Pharmaceuticals Inc.

Atonex Pharmaceuticals Inc
Ozone Pharmaceuticals Lid
The liposome company

NeXstar Pharmaceuticals Inc.

Bacter

al infection

Systemic fungal infections

Asthma

Systemic inflammatory disease

Solid Tumors

neighboring tissues. Superparamagnetic liposomes
are reported as highly efficient magnetic resonance
imaging (MRI) contrast agents. Example,
maghemite encapsulated liposomes synthesized
from egg PC (phosphatidylcholine) and DSPE-
PEG2000 11271

New Generation of Liposomes

Liposomal drug delivery has created
opportunity to formulate a wide variety of diffic
to deliver therapeutic agents. In spite of ma
products in the market and several others in t

Forgalomban Iévé liposzomas daganatellenes gyogyszerek

Név Hatoanyag Gyarto
DepoCyt citarabin SkyePharma
Gilead
DaunoXome daunorubicin  Sciences
Ortho
Biotech,
Schering-
Doxil/Caelyx doxorubicin  Plough
Myocet doxorubicin | Zeneus
: QLT
Visudyne verteporfirin .
Novartis
. L Talon
Margqibo vincristin .
Therapeutics
. . Luye Pharma
Lipusu paclitaxel
Group
Product Approved
Name o Year/Area
Doxil h[: g;;g;‘ﬁ;‘;e 1995, US
o y 99
Caelyx (DOXHCl) 1996, EU
DaunoXome  Daunorubicin 1996, US
: Amphotericin B o
AmBisome () 1997, US
DepoCyt oY 1999, US
DepoCyte G 2001, EU
Myocet DOX-HCI 2000. EU
e 2000, US
Visudyne Verteporfin 2000. EU
DepoDur Morphine 2004, US
Mepact MTP-PE 2009, EU
7 : 2011, US
Exparel Bupivacaine 2020, BU
Marqibo  Vincristine Sulfate 2012, US
Irinotecan
Onivyde hydrochloride 2015,' s
: S 2016, EU
trihydrate
Vex Daunorubicin, 2017, US
X803 cytarabine 2018, EU
Recombinant
i varicella-zoster 2018, EU
virus glycoprotein
’ o 2018, US
Arikayce  Amikacin sulfate 2020. EU

Egyéb

PEGilalt

Dosage Form Adm. Route

Suspension

Suspension
Lyo
Suspension
3 vials
Lyo

Suspension

Lyo
Suspension
3 vials

Suspension

Lyo

2 vials (powder

and
suspension)

Suspension

Indikacio
malignus lymphomds meningitis

Kaposi-sarcoma

Kaposi-sarcoma, metasztazisos
mell- és petefészekrak
ciklofoszfamid terapiaval
kombinalva metasztazisos
mellrakban

PDT iddskori macula
degeneracio, patologias myopia
¢és szemészeti hisztoplazmdzis
Philadelphia kromoszéma
negativ feln6tt ALL

petefészekrak, mellrak és nem-
kissejtes tuddrak

Indication

Ovarian cancer,
v Kaposi’s sarcoma,
myeloid melanoma

v Kaposi’s sarcoma
Systemic fungal
v ;
infection
T Lymphomatous
meningitis
v Breast cancer
v Wet AMD
Epidural Postoperative pain
v Osteosarcoma
Local Post-surgical
infiltration analgesia
1\% Leukemia
v Pancre;_mc
adenocarcinoma
v Leukemia
Against shingles and
™M post-herpetic

Oral inhalation

neuralgia

Lung disease



4.AIDS

Mind a celluléris (f8leg a CD4" limfocitak szaméanak 2
csokkenése miatt) mind a humoralis immunvalasz g
csokkent — védekezési képtelenség a fertdzésekkel 51 : i
szemben (opportunista fertozések) E el
Okozdja a HIV virus — reverz transzkriptazzal ot anat i
rendelkezé RNS virus. A kezelés alapja a reverz o ‘
transzkriptaz gatlasa dezoxinukleozid-analogokkal, o 100 P 0
. . MINUTES AFTER INJECTION
melyekben a 3°’OH- csoportot H-, azido-, vagy mas Pl 7. Plsms AZT s i h diision o AZT () Bt AZT 0,

Plasma AZT levels (as *H-methyl-AZT) were determined at 15-300 min following the i.v. admi-

csoport helyettesiti — nem képeznek foszfodiészter O e S o ko S G b v
ted using the equation Vd = A/C whe C =
Sy e Sy % > i ned by extrapolation of the mm.mﬁ:p.ﬂ"nu?o mm Pl
kotést. Hosszu tavon alkalmazanddk, ezért toxicitasukat
figyelembe kell venni. Kombinacidjuk célszerti — Table L. Tissue isrbution of AZT and liposomal AZT.
kevésbé szokik hozza a virus, kisebb toxicitas (a purin L~
és pirimidin analégok méas-mas uton hatnak) = s T DRROR
s z TS P : | Spieen 00 2 010 230 0080 215 2 010
Pl. 3’-azido-3’-dezoxitimidin (AZT) = zidovudin (ZDV) | Ky 700 Lts 230 % oo 1o % ooad)
. 3 P g ung .30 + 0. 90 + 0. .60 + 0.35
Hosszabb kezelés soran csontvel6i toxicitasa van. e 04D = 011 030 2 0.14 945 £ 0.17
3 Bone marrow® 0.02 + 0.003 <0.0001® < 0.0001®

Urine 59.9 + 48 23.8 £ 3.60 21.9 + 2.7®

“’Gmupl of 5 CDI mice were treated with AZT (2mg/kg body weight) or 2.5umol liposomes containing AZT (2mg/kg body weight)
spiked with *H-methy-AZT. DPPC/DMPG liposomes were formulated in the molar ratio 10/1; DPPC/PS liposomes were formulated
in the molar ratio 7/3. Tissue distribution was determined 60 min after i.v. injection using a dose volume of 200ul.

®Significantly different from AZT treatment (P < 0.01, Student’s t-test for unpaired data).

Liposzomaba zérassal kivédhet6. A plazmaban
tartdzkodas ideje is no.

Caban 3 in| i ‘@Significantly different from DSPC/DMPG liposomes (P < 0.01).
o3 @Results for bone marrow are expressed as percent dose/10" nucleated cells. The limit of detection using *H-methyl-AZT was
2.5pg AZT.
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5.Vaccinatio

Kihasznalhat6 a liposzomak adjuvans hatasa (liposzomaban bevitt

antigénnel az immunvalasz fokozhato)

Specifikus antigének zarhatok liposzomaba, vagy kothetok a felszinére (a

hatas az Ag elhelyezkedésétdl fiigg.)

- Bezart Ag — rovid tava valasz, foleg [gG1 termel6dik.
- Feliileten kotott Ag — hossza tava valasz, 1gG1, [gG2a, 1gG3, 1gM

termeloddik.
A két esetben a hatdsmechanizmus kiilonb6z6.

TABLE 1
Entrapment of Peptides and Proteins in DRV Liposomes

Amount used Phospholipid Entrapment

Material ) used (umol) (% of used)
Tetanus toxoid 2.00 16 10-82

Bovine serum albumin 2.00 16 40-45
RIVE 0.05 16 29-31°
A/Sichuan 0.05 16 38-45
rHBsAg 0.20 16 31-33
LV39 0.20 16 74-82
Interleukin-2 - Up w 10' units 16 60-70
Poliovirus 1-VP2 peptide -1 74-82
Poliovirus-VP2 peptide o 22 16 62-68
HBsAg S peptide .00 -~ 32 42-45
HBsAg pre-S; peptide 1.00 32 46-48

Note, Mmmjs were entrapped as described in the text. RIVE, i influenza virus A/Sichuan, strain influenza virus

hepatitis B surface ‘antiggn; LV89, Leishmania major antigen (mixed isolate); HBsAg,

rHBsAg,
full-length hap-titls B surface antigen synthetic S peptide had a 110-137 amino acid sequence (30); synthetic pre-S; peptide, sequence was 15

48 (30).
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Fig. 1. Protective effects of two or three immunizations with liposomal NP366-374 together with anti-CD40 mAb (A). Three to four mice in each
group were immunized intranasally twice or three times. at 2+week intervals. Subcutaneous immunization provided no effective immunity against virus
replication in the lung (B). Three to four mice in cach group were intranasally or subcutaneously immunized three times at 2-week intervals. Mice were
challenged intranasally with A/Aichi/2/68 (H3N2) & week after the last iamunization. In both experiments, control mice were given liposome alone. Five
days later, mice were sacrificed and lungs were collected. Lung virus titers were determined as described in Section 2. Bars and error bars represent
mean titers and standard deviations for each group.
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Fig. 2. Duration of the protective effect of immunization with liposomal
NP366-374 together with anti-CD40 mAb. Three to four mice in each
group were immunized intranasally three times at 2-week intervals. Mice
were challenged with A/Aichi/2/68 (H3N2) 4, 8, or 12 weeks after the last
immunization. Five days later, lungs of mice were collected to ulculule
virus titers. Bars and error bars represent means and standard deviations
for each group.
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Figure 1 Groups of five mice were injected intraperitoneally with empty
liposomes (1 umol) or with 100 ug of either free, encapsulated or
surface-linked cAlb. Blood was collected on the 12th day following
immunization and specific anti-cAlb total Ig, IgM and IgG were measured
on serum samples. The results are means+s.e.im. of individual
determinations. i, Total I IgM; &, 1gG
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Figure 2 Mice were injected with empty liposomes (1 umol) or 20 ug
of either free, encapsulated or surface-linked cAlb and rechallenged 28
days later with the same antigenic formulations. The production of
specific seric anti-cAlb IgM, IgG1, 1gG2a and IgG3 was measured on
the 4th day (A) or the 11th day (B) postboosting injection. Each point
represents the mean antibody titre +s.e.m. of individual determinations.
: 19G2a; [, 1gG3
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Lipid Name Role Abbreviation or Lab Code
BNT162b2 vaccine (Pfizer/BioNTech)
(4-hydroxybutyl)azanediyl  ionizable cationic lipid ALC-0315
bis(hexane-6, 1-diyl)bis(2-
hexyldecanoate)
(2-hexyldecanoate), 2- PEG-lipid ALC-0159

[(polyethylene glycol)-2000]-
N.N-ditetradecylacetamide

1,2-distearoyl-sn-glycero-3-  helper lipid DSPC

phosphocholine

cholesterol helper lipid Chol
mRNA-1273 vaccine (Moderna)

heptadecan-9-yl 8-((2-
hydroxyethyl)(6-0x0-6-
(undecyloxy)hexyl)amino)oct
anoate
1,2-dimyristoyl-rac-glycero- PEG-lipid
3-methoxypolyethylene

glycol-2000

1,2-distearoyl-sn-glycero-3-  helper lipid DSPC
phosphocholine

ionizable cationic lipid SM-102

PEG2000-DMG

cholesterol |

CAS Registry Number

2036272-55-4

1849616-42-7

816-94-4

57-88-5

2089251-47-6

160743-62-4

816-94-4

Az ionizalhat6 kationos lipid alacsony pH-n pozitiv toltésii, igy konnyen képez komplexet az mRNS-sel.

A vér pH-jan semleges, igy csekély a toxicitasa.

6.Allergia kezelése

Az allergias reakcio soran IgE termelddik. Megfelel6 6sszetételi
liposzémaba zarva az antigént csokkenthet6 az IgE és fokozhato az
IgG termelddése — allergias betegségek immunterapiaja.

A lipid nanopartikulumokat alkoto lipidek

BNT162b2 (Pfizer / BioNTech)
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7.Génadtvitel
Megvalosithatd DNS-darab bezarasa, vagy a liposzéma felszinén vald
megkdotése utjan (foleg pozitiv toltést liposzomak esetén)
A kotédés lehet:

- elektrosztatikus kapcsolodas a kiilsé felszinhez

Fignte 2: N-[1-(2,3-Disleoyloxy) FNLN, N-trimethylamm
methylsulfate (DOTAP). Example of an amphiphilic cationic
me non.viral gene therapy tesearch. Note the monacationic

- a liposzéma liregébe zarva, vagy a belso felszinhez kapcsoldédva
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- fuzid soran két bilayer kozé keriilhet a DNS
A sejtbe juttatashoz legcélszeriibb a liposzoma és a sejtmembran
fazidja.
A liposzoma felszini markereit6l fiiggéen mas-mas sejtek vehetik fel,
pl. galaktéz — majsejtek; mann6z — fehérvérsejtek

A DOPE altalaban alkotéeleme az ilyen célu liposzomaknak
membrandestabilizalé hatas (ahhoz sziikséges, hogy a DNS
kiszabaduljon az endoszomabol

. Cationic
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Lipoplex-mediated transfection and endocytosis
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Retroviral Vector

Cationic
lipids

Plasmid

Adenoviral Vector

los

| Liposome Vector I
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polymers & peptides)

Calcium  Direct Retro- Lipo-
phosphate  injec- viral  fec-

- precipi-  tion  medi- tion
tation ated

Viable in vivo = + o] +
Efficient means of delivery  — + + +
Not disruptive to cell

membrane - - + +
Transfects many cell types + + ? +
Non carcinogenic + + - +
Metabolizable delivery agent  ~ - = +
Reproducibility . + + #
Ability to targét to specific

tissues in vivo - + - +
Low cost + =

13.3 Liposomes in gene therapy

D/' Recombinant DNA tech., studies of gene function & gene therapy all depend on delivery of
nucleic acids( genetic material) into cells in vitro & in vivo.
Gene can be viral (adenovirus, retrovirus) & non viral( liposomes & lipid based systems,

[ype of vectors Advantages Disadvantages
Relatively high transfection sImmunogenicity, presence of
efficiency contaminants & safety

»Vector restricted size
limitation for recombinant gene
= Favorable, pharmaceutical = low transfection efficiency
issue-GMP, stability, cost
#Plasmid independent structure
«Low immunogenicity
«Opportunity for
chemical/physical manipulation
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DNA delivery of Genes by Liposomes
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Cheaper than viruses P f«*“g&;{'x
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Especially good D e L
for in-lung delivery (cystic fibrosis) m

100-1000 times more plasmid DNA needed

for the same transfer efficiency as for viral vector &



