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Drugtargeting

Without targeting, whole body 
distribution of the drug

DrugDrug

•Higher concentration of the drug at the site of 
disease

•Less unwanted side effects

With targeting selective delivery 
of the drug at the site (organ/cell) 

of the disease



Drug delivery: toward versatile formulation technol ogy 
for broad application to existing drugs/NME
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“The synthesis of the medicine is only one part of the 
drug. Without delivery you just won’t have a successful 

treatment”
Bob Langer / MIT, FDA - 2003



Allen & Cullis (2004), Science 303, 1818



Carriers for (vascular) drug targeting

Peptides
(doxorubicin,

apoptosis inducing 
ligands)

Growth 
factors
(toxins) Viruses

(therapeutic 
genes)

Polymer based 
nanoparticles

(therapeutic genes,  
toxic drugs)

Immune effector cells
(cytolytic activity)

Antibodies
(toxins, toxic drugs, 

radioisotopes)

Liposomes
(toxic drugs)

Drug carrier 
requirements

•Stability in the blood 
circulation

•Efficient homing 
(accessibility of target 
organ/cells)

•dissociation carrier/drug 
(intracellular release)

•Intracellular homing

Molema G., In: Angiogenesis: an integrative approac h from science to medicine (Eds. 
Figg WD, Folkman J). Springer, 2008 - in press.
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Microvascular endothelial cells as target:
• control disease activity
• easily accessible for nanomedicines
• new technologies enable in vivostudies on pharmacological efficacy of 
targeted drug delivery systems ® animal and human studies
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Innovation focus drug delivery:
Targeted drug deliverysystems based on materialsthat are biocompatible, 

can contain pharmacologically effective NCEs, and posess intracellular 
release modalities
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Endothelial cells: Targets for selective liposome 
mediated drug delivery

•Involvement in patho-physiological processes

•Accessibility for substances transported by the blood

•Endothelial cell heterogeneity, allowing for organ 
specific and/or disease specific drug delivery 
strategies

E.g. Endothelial cells express or over-
express a variety of adhesion molecules 
during inflammation



Endothelial cells
•Covering the inside of the bloodvessels

•Surface 350 m2; 1.1013 cells

Functions:

•Transport of 
substances from the 
blood to underlying 
tissue

•Blood coagulation

•Inflammation

•Angiogenesis



Endothelial cell activation: a key step in 
inflammatory response
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Adhesion 
molecules: Targets 

for selective 
liposome mediated 

drug delivery in 
inflammation



Targeting of immunoliposomes in 
glomerulonephritis



Drug targeting to inflamed endothelium via E-
selectin: anti-E-selectin immunoliposomes

Intracellular processing
Free drug

Internalization

EE--selectinselectin Local pharmacological
effects



Day – 6.5

(b) + MES1-dexa-liposome (0.4 mmmmmol lipid)

(c) + IgG-dexa control liposome  (0.4 mmmmmol lipid) 

(d) + free dexa
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Targeting of immunoliposomes in 
glomerulonephritis
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Ásgeirsdóttir, Kamps et al, Mol. Pharmacol. 2007, 72: 121
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Ásgeirsdóttir et al, Am J Physiol Renal Physiol. 2008;294:F554-61. 



AbEsel-immunoliposomes containing dexamethasone dow n-
regulate adhesion molecule expression only in glome rular 

endothelium

LDM
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Ásgeirsdóttir
Kamps et al, 

Mol. Pharmacol. 
2007, 72: 121
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AbEsel-immunoliposomes containing dexamethasone
reduce renal injury in glomerulonephritis
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Targeted dexamethasone was devoid of 
systemic side effects



Conclusion

� Targeted delivery of dexamethasone using 
anti-E-selectin IL leads to local effects on 
gene expression, diminished side effects and
reduced progression of glomerulonephritis



Sustainable Pharmacy

Drug targeting: Reduction of administration of 
pharmaceutically active compounds?

More/new drugs?

Reduction of environmental 
emissions?
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60% of the injected dose of Aco-HSA liposomes
disappear fast from the blood and are taken up by li ver 

endothelial cells
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Bartsch et al. Mol. Pharmacol. 2005

Kamps et al. PNAS 1997
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