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THE liposome does not exist......



Liposomes: which actives?
Hydrophilic molecules

hydrophilic 
proteins

hydrophilic 
peptides

5’-fluorouracil cisplatine

Hydrophobic molecules

lidocaine

dibucaine
ibuprofen

cyclosporin

paclitaxel

Weak bases 
and weak acids

bupivacaine ferulic acid

daunorubicin

doxorubicin

Nucleic acid 
based-drugs

DNA

RNA

Transmembrane
gradient

(∆∆∆∆ pH, chemical 
salts)

Amphiphilic
molecules

Depending on the 
partition coefficient

Covers a wide range 
of molecules

Courtesy of OctoPlus



www.northernlipids.com

Approved ‘Liposome’-based Drug Products**

Product Year Approved

Visudyne® 2000 Yes 90 M $* 
DOXIL/Caelyx® 1995
AmBisome® 1990
ABELCET® 1995

2002DepoCyte®

Definity® 2001

API

Verteporfrin
Doxorubicin
Amphotericin B
Amphotericin B

Cytarabine

Octafluoropropane

DepoDur®

Myocet® 2001

2004 Morphine

Doxorubicin

Daunoxome® Daunorubicin1996

Sparingly    Revenue 
Soluble 

Yes     400 M $*
No 550 M $* 

Yes
Yes
No
No

No
No

Octocog alfa® 2009 Factor VIII

* Thomson Pharma ** not exhaustive

No



Thomson-Pharma, 2010

What is in the pipeline?



Factors controling the fate of liposomes in vivo after 
intravenous administration:

- size of the liposomes (0.03 - 20 µm)
- type (morphology) (unilamellar, multilamellar, multivesicular)
- charge of the bilayer (negative, neutral, positive)
- rigidity of the bilayer (gel/fluid state)
- route of administration

Liver and spleen (macrophages) are 
major ‘consumers’ of liposomes.....
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Structure of Doxil®

Doxorubicin

Lipid Membrane 
(Phospholipid +

Cholesterol)

Polyethylene 
Glycol

85-100 nm85-100 nm
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Enhanced Permeation and Retention Effect (EPR) 



Targeted delivery of drugs........ Can’t we do better?





Immunoliposomes on human ovarian 
tumor cell (Nassander et al)



Nanotechnology: 
for Perfect Delivery

-

+

The ‘artificial virus’ approach: U-t(r)ech(t)-nology

-

+

Membrane fusion

Condensing polymer

Homing device

Hydrophilic protective coat

DNA
Cell trafficking devices
Nuclear localization signal
Microtubular hook-up mol

Nature Reviews Drug Discovery 5, 2006, 115



KISS approach?



Liposomal Drug Products:
Detailed Characterization A Must!

composition and physicochemical
characteristics 

�

in vivo fate 
�

efficacy and safety



To assure the quality of liposomal formulations a 
number of evaluation tests are available:
Assay/ Characterization Methodology/Analytical Target
pH pH meter
Osmolarity Osmometer
Phospholipid concentration Lipid phosphorus content/HPLC
Phospholipid composition TLC, HPLC
Cholesterol concentration Cholesterol oxidase assay, HPLC
Drug concentration .......

Chemical stability
pH pH meter
Phospholipid peroxidation conjugated dienes, lipid peroxides

FA composition (GLC)
Phospholipid hydrolysis HPLC, TLC, FA concentration
Cholesterol autooxidation HPLC, TLC
Antioxidant degradation HPLC, TLC



To assure the quality of liposomal formulations a number of 
evaluation tests are available:
• Physical stability

Vesicle size distribution
submicron range DLS 
micron range Coulter Counter, light microscopy

laser diffraction, GEC
Electrical surface potential, surface pH/zeta-potential measurements, pH 

sensitive probes
Numbers of bilayers SAXS, NMR
Percentage of free drug GEC, IEC, protamine precipitation
Dilution-dependent drug release retention loss on dilution
Relevant body fluid induced leakage GEC, IEC, protamine precipitation

Biological characterization
Sterility aerobic and anaerobic cultures
Pyrogenicity rabbit or LAL test
Animal toxicity monitor survival, histology, pathology

(Based on Barenholz and Crommelin, 1994)
SAXS = small angle X-ray scattering, DLS = dynamic light scattering, GEC = gel exclusion chromatography, IEC = 
ion exchange chromatography, LAL = Limulus Amoebecyte Lysate, NMR = nuclear magnetic resonance, SAXS = 
small angle X-ray scattering, TLC = thin layer chromatography.



G u id an ce  for  In d u stry

L ip o som e D ru g  P rod u cts

S u b m issio n  o f C h em istry , M a n u factu rin g , a n d  C on tro ls,
H u m a n  P h a rm a cok in etics a n d  B ioa v a ila b ility  a n d  L ab elin g

In fo rm atio n

D R A F T  G U ID A N C E

T his gu ida nce  do cum en t is  b ein g  d istr ibu ted  for com m ent p urp oses on ly .

C om m en ts and  suggestion s regard ing  th is  d raft docum ent sho u ld  be  sub m itted  w ith in  90  days o f pu b licatio n  in
th e F edera l R eg ister  o f the  no tice  an nou ncin g the availab ility o f the  d ra ft gu idance .  S ubm it com m ents  to
D ock ets M anagem ent B ranch  (H F A -305 ), F ood  an d  D rug  A d m in istra tio n , 124 20  P ark law n  D r., rm . 1 -2 3 ,
R ock v ille , M D  208 57 .  A ll co m m ents sh ou ld  b e id en tified  w ith  the d ocket num ber lis ted  in  the n o tice  o f
av ailab ility that pub lish es in  the  F ed era l R eg ister .  Fo r qu estions  regard ing  th is  d raft d ocum ent con tact X X X .

U .S . D ep a rtm en t o f  H ea lth  an d  H u m an  S erv ices
F ood  an d  D ru g  A d m in istra tion

C en ter for D ru g  E va lu a tion  an d  R esearch  (C D E R )
X X X , 2 001
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http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM199635.pdf

February, 2010
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