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Abstract 
 

Bacterial infections are always a threat to hip or knee implant procedures. One way of 
reducing this risk is to make the titanium implant surface less hydrophobic. This project 
intended to combine the antibacterial properties of mucin with the osteoinductive properties 
of rhBMP-2. The surfaces were rigorously analyzed and the amount of adhered 
Staphylococcus aureus was detected with a confocal scanner. Physisorption of mucin to the 
surfaces seems to be more efficient than covalent attachment. rhBMP-2 was found to be 
bioactive in cooperation with mucin, and the latter was shown to keep its ability to deter 
proteins and bacteria when combined with other surface functionalizing agents.  
 

Keywords 

Titanium, implant, mucin, biomaterial, coating, BMP-2, jacalin, Staphylococcus aureus, 
ESCA, surface chemistry, bacterial adherence 

Supervisors 
Adam Feiler 

Uppsala Universitet 
 

Scientific reviewer 
Karin Caldwell 

Uppsala Universitet 
 

Project name 
Antibacterial BMP-2 Coatings 

for Implants in  
Bones Endangered by Infections. 

Sponsors 

Sweden-Northrhine-Westphalia Research 
Initiative “Molecular Medicine” 

- Ministerium für Wissenschaft und 
Forschung des Landes NRW 

Language 
English 

 

Security 
 

 

ISSN 1401-2138 
 

Classification 
 

Supplementary bibliographical information   Pages 
25 

 

Biology Education Centre      Biomedical Center       Husargatan 3 Uppsala 
Box 592 S-75124 Uppsala                 Tel +46 (0)18 4710000      Fax +46 (0)18 555217 

 


	Examensarbete - försättsblad.pdf
	Examensarbete - abstraktsida.pdf
	Uppsala Universitet
	Karin Caldwell

	Examensarbete - populärvetenskaplig sammanfattning.pdf
	Examensarbete - v4_00.pdf
	1.  Introduction
	1.1. Effects of implantation
	1.2. The aim of the project
	2. Theoretical context – Materials
	2.1. Titanium
	2.2. Bone morphogenetic protein-2, BMP-2
	2.3. Mucin
	2.4. Jacalin
	2.5.  Staphylococcus aureus
	3. Theoretical context – Methods
	 
	3.1. ESCA
	3.2.  Oxidation with periodate 
	3.3. Confocal scanning microscopy
	3.4. Modified Robinson Device
	4. Material and methods
	4.1.  Electron Spectroscopy for Chemical Analysis
	4.2. Addition of mucin
	4.3. Addition of BMP-2
	4.4. Addition of Staphylococcus aureus
	5. Results
	5.1. Analysis of starting materials
	5.2. Addition of mucin
	5.3. Addition of BMP-2
	5.4. Adhesion of Staphylococcus aureus
	6. Discussion
	6.1.  Experimental issues
	6.2. Conclusion
	6.3. Future
	 Acknowledgements
	 References
	Mucin
	Mucin addition to APTES/Ti
	Covalent adhesion of mucin to Ti/APTES is done through a Schiff base coupling.
	Periodate activation of Mucin
	1. The mucin mixture is diluted with Mili-Q water (or buffer at physiological pH) to achieve a suitable concentration (For glycoproteins a concentration range of 1-10 mg/ml will produce acceptable results). 
	2. Prepare a container with ice, and put the mucin mixture there to cool; allowing for the 0°C needed in sialic acid modification.
	3. Dissolve sodium periodate (MW 213.91) in deionized water at a concentration of 10 mg/ml (0.046 M). 
	4. Add 21.8 µl of the stock solution, to obtain ~1 mM sodium periodate in the reaction solution, maintain solution on ice. (For general oxidation of carbohydrates, other than just sialic acid, add 218 µl of the stock solution to achieve a concentration of about 10 mM). 
	5. Protect the reaction containing vial from light. Wrap the vial with aluminum foil or similar. 
	6. Let the vial react for ~30 min in room temperature. 
	7. Quench the reaction by addition of 0.1 ml of glycerol per milliliter of reaction solution. Alternatively the reaction may be stopped by immediate gel filtration on a Sephadex G-25 column. The dextran beads of the chromatography support will react with sodium periodate to quench excess reagent. To quench the reaction with cellular samples , wash the cells with buffer to remove remaining traces of periodate.
	Mucin addition to Ti
	Quantification of the amount of adsorbed mucin
	Bacteria
	 Acridine Orange staining

	Examensarbete - appendix 2.pdf
	Examensarbete - appendix 2.pdf
	sweden_sympos_poster.pdf




