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No additives, no heating
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Cold water cleaning: No additives, no heating
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Before…                 Water wash…          StarStream (cold water and no additives)

Howlin R.P., Fabbri S.,Offin D.G., Symonds N., Kiang K.S., Knee R.J., Yoganantham D.C., Webb J.S., Birkin P.R., Leighton T.G., Stoodley P. 
(2015) Removal of dental biofilms with a novel ultrasonically-activated water stream. Journal of Dental Research, 94(9), 1303-1309
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http://resource.isvr.soton.ac.uk/staff/pubs/PubPDFs/2015 Howlin Leighton Stoodley (Removal of Dental Biofilms with an Ultrasonically Activated Water Stream.pdf


SYPRO Ruby stained protein on surgical steel

water flow only for 5 seconds

StarStream flow for 5 seconds

Untreated (dried for 24 hrs) 

untreated

50 um





20 min 
H2O2

20 min 
StarStream

1 week
H2O2

No wash

Grafting bone between people for reconstructive surgery
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Herve R.C., Stoodley P., Oreffo R.O.C., 
Keevil C.W. and Leighton T.G. 
(2015) Cold water cleaning of brain 
proteins, biofilm and bone - harnessing 
an ultrasonically activated 
stream. Physical Chemistry Chemical 
Physics, 17, 20574-20579
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Goodes, L., Harvey, T., Symonds, N. and Leighton, T.G. 
(2016) A comparison of ultrasonically activated water 
stream and ultrasonic bath immersion cleaning of 
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10.1088/2051-672X/4/3/034003).
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Preliminary – Planktonic MRSA removal 
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Saline control Saline and UAS 
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Planktonic MRSA was pre-stained so unlikely to adapt to the 
environment to form biofilm (waiting for red tagged rfp). 



Pseudomonas aeruginosa, a multidrug resistant pathogen, common cause of hospital-
acquired infections, transmitted by hands, generated a biofilm in a dead pig wound:

An example biofilm

2 million patients annually infected
90,000 deaths annually
$28 billion to 45 billion

USA each year
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Control (No treatment): 7 days later 2 mins Saline wash: 7 days later 

2 mins StarHealer wash: 7 days later 

500 microns

StarHealer wash with cold water for 2 mins after injury, then wait 7 days

matrix metalloproteinase expression
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(a)...the skin has ‘friendly’ bacteria

Grice and Segre, Nature Reviews Microbiology 9, 244–253 (2011) doi:10.1038/nrmicro2537

Reasons for not using anti-microbial agents:



The Centre for Disease Control recommends 
hands be washed for 20 s in warm soapy water.

In the UK the average wash is 
for 6s, often in cold water.

(a)...the skin has ‘friendly’ bacteriaReasons for not using anti-microbial agents:





Unless a solution is found, by 2050, AntiMicrobial resistance (AMR) will cost the global economy 
more than the current size of the global economy, and be killing more people than cancer.

Optimism: 

• researchers will find something (correctly identifying problem rather than selling solutions);

• drug companies will translate it cost-effectively to 7 billion people, in a manner that will 
allow ready take-up despite culture, infrastructure, training, behaviour, religion, migration, 
war, black market, and £100 million racehorses;

• ‘someone’ will keep discovering new drugs and successfully rolling them out to 7 billion 
people, faster than bugs become resistant to them. 

Pessimism: we must live in a world without antibiotics

‘The time may come when penicillin can be 
bought by anyone in the shops. Then there is 
the danger that the ignorant man may easily 
underdose himself and by exposing his 
microbes to non-lethal quantities of the drug 
make them resistant’

(Fleming, 1945 Nobel Prize acceptance speech)

(a)...the skin has ‘friendly’ bacteriaReasons for not using anti-microbial agents:
(b)...Anti-Microbial Resistance

% samples showing resistance to the macrolide* class on 
antibiotic as seen in samples of Streptococcus pneumoniae
*(erythromycin, spiramycin, telithromycin, azithromycin, 
clarithromycin)

<1%

1-5%

5-10%

10-25%

25-50%

>50%
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