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 Probiotics 
“Live microorganisms, which,  
when administered in adequate amounts, 
confer a health benefit on the host.”  – WHO 

To stop or suppress the 
growth of  harmful 
microorganisms 

To offset side effects 
caused by antibiotics 
by restoring balances 
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Lactobacillus rhamnosus GG  
(LGG) 

Background 
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 LGG 
  Antibiotic-associated diarrhea 

  Allergies 

  Respiratory infection 

  Tooth decay 

  Nasal colonization of potentially pathogenic 
bacteria (Staphylococcus aureus) 

Motivation 
 MRSA 

 Longer hospital stays 

 Economic burden  

         > $14 billion in 2003 

 30% of people have colonies 

in their nasal cavities 

 LGG can produce peptides 

to inhibit growth of Staph 
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Problem Statement 

 Research the efficiency of the probiotic LGG 

applying in the interior nasal passage in 

preventing Staph a. infections 

 Trade name: Culturelle 
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Problem Statement 

Need: 

 A delivery device of LGG into nasal cavity is 

needed for clinical trials 

 A solution in which suspend and deliver the 

bacteria needs to be found. 
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Design Specifications 

 Delivery Device must: 

 Accurately deliver 1 billion LGG organisms 

 Keep bacteria viable for up to 2 weeks 

 Repeatability of delivered dose 

 Prevent far insertion in nasal passage 

 Be able to be refrigerated 

 Be opaque 
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Design Specifications 

 Solution must: 

 Be biocompatible 

 Allow bacteria to live up to 2 weeks 

 Survives in nose for min. of 1 day 

 Prevent overgrowing 
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Design Alternatives 
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  Dry Powder Nasal Spray 

  Liquid Nasal Spray 

  Gel with Blister Pack Applicator 

Design I  
Dry Powder Nasal Spray 

 Powder form of LGG 
  Powder with LGG lands directly on interior 

nasal surface 

 Storage conditions known 
  Stored for 2 weeks 

 May cause sneezing 
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Design II  
Liquid Nasal Spray 
 Liquid form of LGG 

  LGG powder + 0.9% saline solution 

  Positive results from preliminary testing 

 Opaque bottle  
 

 Shorter spray nozzle is needed 
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Design III  
Gel with Blister Pack Applicator 
 Applied close to edge of nostril 

 Aliquoted into blister pill packs 

 Nasal gels already in use for antibiotics 

 Must be a survivable environment for 
bacteria 
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Design Matrix 

Probiotic Delivery Device 

Dry Powder 
Nasal Spray 

Liquid  
Nasal Spray 

Gel &  
Blister Pack 

Preference (5) 3 4 5 

Distance (5) 3 3 5 

Ease of Use (5) 3 4 4 

Bacteria 
Viability (5) 

5 4 3 

Consistent 
Delivery (5) 

4 5 4 

Total Score (25) 18 20 21 

Final Design 

 Gel with Blister Pack Applicator 

  Client’s preference 

  Highest popularity from survey 

  Appropriate delivery distance 

  Further testing is needed 
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Future Work 
 Survivability in media of choice 

  3 day followed by week long study 

  Salts or glucose added for biocompatibility 

 Delivery of 1 billion cells 

  How much product is applied? 

  Swab nose to determine how many are 
applied 

 Bacteria must live in nose for up to 24 hours 

Probiotic Delivery Device 

Acknowledgment  
 Client Dr. Nasia Safdar 

School of Medicine and Public Health 
Department of Medicine 
Division of Infectious Disease 

 Client assistant Eden Ephraim 
School of Medicine and Public Health 
Department of Medicine 
Division of Infectious Disease 
 

 Advisor John Puccinelli 

Probiotic Delivery Device 



BME301 Probio-c Delivery Device  Mar 04, 2011 

4 

References 
  Farmer, S. (2002). “Probiotic, lactic-acie producing bacteria and uses thereof.” Ganeden Biotech Inc. U.S. 

Patent Number: 6,461,607. 

  Food and Drug Administration (FDA). (2010). “Code of Federal Regulations.” U.S. Department of Health and 

Human Services. <www.fda.gov/MedicalDevices/default.htm> 

  Gebreselassie, E. E. (2011). Research Associate. UW-Madison Department of Medicine and Public Health.   

  Lu, R., P. Nataro, J., & Fasano, A. (2010). Lactobacillus GG (LGG) peptides can inhibit antibiotic-resistant 

bacteria growth. Anti-Infective Agents in Medicinal Chemistry, 9(2), 48-51.  

  National Center for Biotechnology Information. (2008). “Mupirocin.” PubMed Health. <http://

www.ncbi.nlm.nih.gov/pubmedhealth/PMH0000875> 

  National Center for Biotechnology Information. (2008). “Fluticasone Nasal Spray.” PubMed Health. < http://

www.ncbi.nlm.nih.gov/pubmedhealth/PMH0000953> 

  National Center for Biotechnology Information. (2008). “Oxymetazoline Nasal Spray.” PubMed Health. < 

http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0000453> 

  Noskin, G., Rubin, R., Schentag, J., Kluytmans, J., Hedblom, E., Jacobson, C., et al. (2007). “National  trends in 

staphylococcus aureus infection rates: Impact on economic  burden and mortality over a 6-year period 

(1998-2003).”  Clinical Infectious Diseases.45:9:1132-1140. doi:10.1086/522186 

  Safdar, N. (2011). Client. UW-Madison Department of Medicine and Public Health.   

  Walgreens Company. (2010). Shop online. <http://www.walgreens.com/> 

 

Probiotic Delivery Device 

Questions 

Probiotic Delivery Device 


