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Grand Challenge   



Alexander Fleming, 1945 

Antimicrobial resistance 

 
The Review on Antimicrobial Resistance, Jim OôNeill, December 2014  



Consumption of antibiotics vs resistant bacteria 

Consumption of beta-lactams, penicillins (ATC group J01C) in the community, 
EU/EEA countries, 2011, expressed as DDD per 1 000 inhabitants and per day 

http://www.ecdc.europa.eu/en/healthtopics/antimicrobial_resistance/esac-net-database/Pages/database.aspx 

Methicillin resistant S aureus (MRSA) 

Carbapamen resistant Pseudomonas aeruginosa 

Average use of antibiotics: 
Sweden ς 7 g/person/year 
China ς 138 g/person/year  







Problems: 

The big pharmaceutical companies have abandoned development of anti-infectives  

            - low return on big investment 

Diagnostics 

Clinical trials - high costs 

Regulatory 

 

Needs: 
-    New types of antibiotics for treatment of bacterial infections 
-    New types of antibiotics efficient against multidrug resistant bacteria 
-    More strategic use of existing antibiotics 
- Restrict use of antibiotics 
- Diagnostic tools 

New treatment strategies 



Antimicrobial peptides 

AMPs in skin 
Journal of Investigative Dermatology (2012) 132, 887ς895 

Å Present in plants, insects , animals and humans 
Å Part of the host defense system 
Å High concentrations in skin, airways, mucosa 
Å Expressed in response to pathogens 
Å Evolutionary well-preserved 
 

Around 2400 AMPs identified today http://aps.unmc.edu/AP/main.php 

Critical Reviews in Biotechnology, 2012; 32(2): 143ï171 



Mechanism of action 

Å Fast and non-specific mechanism of action 
Å Bacteria not as prone to develop high level resistance 

 Nordahl et al J Biol Chem (2005), 280, 34832  

Ringstad, Uppsala University thesis, 2009 

Efficency and MoA influenced by 

- Size 
- Conformation 
- Net charge 
- Charge distribution 
- Hydrophobicity 
 



AMPs in drug delivery 

AMPs in clinical trials but no products on market  

Problems with: 
-Stability (chemical and proteolytic) 
-Not efficient enough 
-Toxicity issues 
-High cost 

Formulation 



Formulation of AMPs 

Formulation type Components Peptide Target Reference 

Hydrogel Hydroxypropyl cellulose PLX150 Infections in surgical 

wounds 

Hakansson et al. Antimicrobial 

Agents & Chemotherapy 

2014;58:2982-2984. 

Hydrogel Dispersin B (anti-biofilm 

enzyme),  Pluronic F-127 

KSL-W Wound infections Gawande PV et al.  Current 

microbiology 2014;68:635-

641. 

Hydrogel+PLGA Pluronic F-127, PLGA 

microspheres 

KSL-W Wound healing Machado et al.  BioMed 

Research International 2013. 

Multiple emulsion Avocado oil, wheat 

germ, olive oil, Solagum 

AX, Span 80, Tween 80 

AH-8 Dermal delivery Hoppel  et al. Journal of Drug 

Delivery Science and 

Technology 2015;25:16-22. 

Polymeric wafer Guar gum NP110/NP108 Wound infections hΩ5ǊƛǎŎƻƭƭ et al. Current 

microbiology 2013;66:271-

278. 



Formulation of AMPs in nanocarriers- Example 

LL-37 loaded in mesoporous silica to prevent implant-associated infections 

 

 
Malmsten et al, Biomaterials 2009, 30, 5729-36 

Sustained release Antimicrobial effect Low toxicity 


