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John 
Angus, 
DVM, DACVD         Q           What are the most common 

treatment regimens in veterinary 
practice when animals are affected by 
skin or ear infections?

Dunbar Gram: It is important to differ-
entiate skin and ears as the approaches 
are different- As a rule, ear infections are 
initially treated topically and systemic an-
tibiotic therapy is reserved for chronic and 
complicated cases, whereas skin infec-
tions are most often managed with sys
temic antibiotics with or without topical 
therapy. However there is a trend towards 
topical products because of the emerging 
increase of resistant antimicrobial organ-
isms.

Stephen White: Indeed for skin infec-
tions- there is more and more interest 
among practitioners for adjunct topical 
therapy, in addition or instead of systemic 
antibiotics- As far “the ears” are con-
cerned, it is quite variable:  a good por-
tion of practitioners use topical therapy 
first and it may depend if they performed 
a cytology exam or not…

Craig Griffin: I agree you have to sepa-
rate the two. For ear infections, most 
practitioners don’t use systemic antibiot-
ics. They will prescribe a topical and per-
form an ear cleaning (or not) and they 
routinely use “combination products”
For skin infections, they would use system-
ic antibiotics with or without topical thera-
py. 
Most of the specialists are trying to stay 
away from systemic antibiotics, but we 
have not stopped using systemic. 

Dunbar Gram: We also need to sepa-
rate Malassezia (which would usually treat 
with topical antifungal therapy) vs bacte-
ria (which is typically treated with antibiot-
ics). Of course many patients also have 
the combination of both organisms.

“However 
there is a trend 
towards topical 
products products 
because of the 
emerging 
increase of 
resistant 
antimicrobial 
organisms” 
Dunbar Gram, Dunbar Gram, 
DVM, DACVD



Wayne Rosenkrantz: I think that the ap-
proaches have recently changed in North-
America… If you were asking these questions 
in Europe, the use of topical therapy in skin in-
fections is much more common as a first round 
approach… and for ear infections disinfectants 
are used more as well.… Veterinarians at all 
levels of practice in Europe are more con-
cerned about the development of resistance to 
antibiotics. Here is the US we are slowly 
coming on board with this approach. We are 
becoming more aware of alternative options to 
systemic antibiotics especially when dealing 
with resistant bacterial infections. 

Philippe Moreau: Does it vary with the type 
of condition? And its severity?  Such as superfi-
cial vs deep pyoderma?

Dunbar Gram: Yes – definitely. Usually for 
superficial pyoderma we treat for 21 days with 
systemic antibiotics and for deeper infections 6 
to 8 weeks or more. It is important to treat for 
the proper length of time. Two weeks past clini-
cal resolution, but not all clients keep their 
follow up appointment.  

Wayne Rosenkrantz: I also think that prac-
titioners are more comfortable using topical 
therapy for maintenance and prevention of re-
current infections. 

AUDIENCE: The difficulty for practitioners is 
to understand the efficacy of various topical 
antimicrobials and disinfectants and the indi-
cations for when to select the most appropriate 
product for their patient. 



Q           What are the most common causes of 
failure associated with the “classic or current” 
approaches?

“Another cause 
of failure we 
should not 
neglect is client 
compliance! ” 
Wayne Rosenkrantz
DVM, DACVD   



clients what to do, but then is it always getting done properly at home? 
So anything therapies that promote better compliance would help in-
crease the response to treatment. Many of our oral and topical treat-
ment regimens that cut dosing to once a day is moving in the right direc-
tion…

Stephen White: What I can share with you: one of my colleagues at 
UC Davis did a study where she cultured every superficial pyoderma 
case that came through the door- and about 1/3 of those were MRSP 
(Methicillin Resistant Staphylococcus Pseudintermedius). So my guess is 
that about 30% are resistant… but I agree with Craig, among the cases 
we “choose” to culture, the incidence is higher! 

AAUDIENCE: Looking back 10 and more years, do you see a trend and 
increase in resistant bacterial infections? 

Stephen White: Twenty years ago, if after 2 weeks of treatment with 
cephalosporins, the “Staph pyoderma” was still there, then it was prob-
ably NOT a “Staph pyoderma” infection…
Today we think differently as we see resistant Staphylococcus organisms, 
so our case management is changing… We also see rapid growth of re-
sistance in certain areas. We have vets who are reporting that they see 
one or two cases per year and now within a few weeks they see several 
cases a week! So resistant strains seem to establish rather quickly once 
they start…

Domenico Santoro: Another cause of resistance is the choice of anti-
biotics. A lot of cases we see have received “big gun” therapies such as 
pro-quinolones, or 3rd generation cephalosporins as the first antibiotic 
selection. So practitioners should NOT jump and use these powerful 
products and keep those for cases where culture results indicate that 
they are the only choice that would work… 

 



“So my approach today is, when I am facing a superficial pyoderma 
case, to aggressively treat with topical therapy ALONE- and if you 
choose to use systemic antibiotics to always couple it with topical 
therapy. ” John Angus, DVM, DACVD   



would continue the treatment for at least 2 additional weeks. 

Wayne Rosenkrantz: It really varies from case to case. You can often 
determine failure faster. So for example: if a dog is on antibiotics for 3 
to 7 days and there is development of new lesions in the presence of 
proper antimicrobial treatment that is a sign of failure! So in such a case 
you should not wait another week or two to pursue new options… 
We ask our clients to watch and to report to us the development of any 
signs of new lesions or failure of clearing of original lesions. 

Craig Griffin: I have a similar approach to Wayne. I tell my clients “if 
you see any development of new lesions during the course of the treat-
ment, stop the antibiotics and come in for a culture after 2 to 3 days.”

Wayne Rosenkrantz: This raises another question: should we culture 
while the pet is on antibiotics or not? Should we have a “washout 
period” (with no antibiotics) prior to a “culture & sensitivity” testing? I 
know I don’t always wait and if I find bacteria on cytology especially with 
neutrophils and intracellular bacteria I will culture without a washout 
period. 

StephenStephen White: Ideally the animal should not be on antibiotics to do 
the culture BUT if they are, it does NOT stop me from doing a culture. 
In a study we did at UC Davis a few years ago, we demonstrated that it 
did not matter if the animals were on antibiotics or not. The culture re-
sults were still accurate in over 80% of the cases… 
Two to 3 years ago I would have said,  “ Let’s place your animal on anti-
biotics while we are waiting for the results”.  Now we just say “Here is a 
shampoo to use every day and let’s wait until we get the culture back.”

DunbarDunbar Gram: And I often add to my students: what are the criteria 
to establish “success”? We look at clinical signs, not only cytology and 
culture results.  The clinical examination and the client reports are im-
portant. My definition of success is the resolution of clinical signs within 
the expected period- for superficial pyoderma that period is 3 weeks. 
Once clinical signs (inflammation, papules, scales, flakes, etc... not the 
“hair growth” which takes much longer…) are no longer present, we 
would continue the treatment for at least 2 additional weeks. would continue the treatment for at least 2 additional weeks. 

Wayne Rosenkrantz: It really varies from case to case. You can often 
determine failure faster. So for example: if a dog is on antibiotics for 3 
to 7 days and there is development of new lesions in the presence of 
proper antimicrobial treatment that is a sign of failure! So in such a case 
you should not wait another week or two to pursue new options… 





Wayne Rosenkrantz: When I think of biofilm, I think of it in a  local-
ized site in or on the body, as opposed to it  spreading all over the body. 
It may also be a very important component that can contribute to bacte-
rial “resistance”. A perfect localized example is biofilms that may occur 
in ears and contribute to resistant cases of otitis externa or media. Do 
others think biofilms can generalize? 

Domenico Santoro: I think biofilms are localized phenomenon. 
There are sites where the conditions are ideal for such development such 
as the digital space of the feet, the perigenital area, between the mam-
mary glands in obese dogs, or the skin folds in general. 

Craig Griffin: The original definition of biofilm included a group of 
bacteria adhering to a solid surface, such as a rock in a stream, in the 

Q           What is (are) the definition(s)            of “biofilm”? 





Q           Are Biofilms a reality in dogs 
           and cats? 

Q           Is the “biofilm” a recent 
           complicating factor?

WWayne Rosenkrantz: There is no reason to be-
lieve that biofilms are not a reality in dogs and cats 
and may help to explain the resistance seen to some 
antimicrobial agents. Biofilm formation has been 
documented extensively in humans, with multiple 
studies demonstrating biofilm production by bacte-
rial isolates and reduced in vitro antimicrobial sus
ceptibility of biofilm embedded bacteria. There are 
many reports of suspect biofilm formation in equine 
and food animal medicine. Work published in 2013 
by Pye, Yu  and Weese in Vet Derm, identified bio-
film formation in canine otic isolates of Pseu-
domonas aeruginosa, with 40% of the isolates 
forming a quantifiable biofilm. (1) 
However, just like in humans, documentation of 
biofilms in tissues such as the skin and ears is not 
clearly defined.  Which infections are caused by 
biofilms is very difficult to determine, as it is not easy 
to distinguish between bacterial biofilm and plank-
tonic growth, as they may coexist.  In addition there 
are no definitive physiological markers of biofilms 
for bacteria. for bacteria. 

Wayne Rosenkrantz: Biofilms have likely existed 
for a long period of time and have been reported in 
human medicine for many years. 
BiofilmsBiofilms and their role in many types of human in-
fections have been extensively evaluated and be-
sides dental plaque, biofilms may form in the lungs 
of patients with cystic fibrosis, within wounds, on 
catheters, surgical implants and within the middle 
ear. 

“There is no reason to believe that biofilms 
are not a reality in dogs and cats and may 
help to explain the resistance seen to some 
antimicrobial agents. “
Wayne Rosenkrantz, DVM, DACVD 



Q

TheThe more recent attention centered on bio-
films is their impact that they play in bacte-
rial resistance. This is leading to more stud-
ies of agents that can disrupt or prevent bio-
film formation to aid in the control of infec-
tions. Craig Griffin: I think that dental 
plaque has been well described in animals 
and is recognized as a biofilm problem 
common in dogs and cats. 

Stephen White: I second that opinion. 
When dentists are scrapping the inter-dental 
space with dental floss, they will tell you it is 
not so much about removing foodstuff but 
to remove the biofilm… 
I was at the ECVD (European College of Vet-
erinary Dermatology) last week in Poland 
and there was a paper about the ability of 
Staphylococcus pseudintermedius to form 
biofilms in healthy dogs. They cultured S. 
pseudintermedius from 36 healthy dogs by 
swabbing the abdomen and the interdigital 
space.space. Out of these 36 animals they grew S. 
pseudintermedius in 7 of them from the ab-
domen and 13 from the interdigital spaces. 
These bacteria were able to produce bio-
films based on growth on agar plates in 
100% of samples from the abdomen (7 out 
of 7) and in 85% of those from the interdigi
tal spaces (11 out of 13). So biofilms are 
present and probably more often than we 
think… we simply don’t document it…

Craig Griffin: One of the reasons biofilms 
are not well documented in skin and ear dis-
ease may be because they often don’t grow 
in culture. In human otitis media for exam-
ple, the cultures are routinely sterile and the 
discovery of biofilms was associated with the 
use of new techniques such as confocal 
laser scanning microscopy and Fluores-
cence in situ hybridization (FISH) studies or 
electron microscopy. 

Q           Are Biofilms a reality in 
           dogs and cats? 

“So biofilms are present and 
probably more often than we 
think… we simply don’t 
document it… “
Stephen White, DVM, DACVD     



Q           How do you diagnose the 
           presence of a “biofilm”?



TheThe way I detect that a cluster has mass is to observe how the bacteria 
focus in different depth of fields.  At 40x to 100x magnification the depth 
of field is about 1 to 0.2 microns.  Therefore when I see a cluster of bac-
teria I can focus up and down on the cluster.  If different bacteria in the 
cluster go in and out of focus as I focus up at several different fields then 
I know that cluster has mass and is over 1-2 microns in size. Now I be-
lieve I am looking at a bacterial aggregate.  (Figure 1 and 2)  

To be even more comfortable this aggregate represents biofilm I would 
need to identify the extracellular polymeric substance, so with diff quik 
staining, I am looking for a pink to blue grey material that the bacteria 
are encased in.  This adds more support for but does not prove the 
sample contains biofilm. (Figure 2)eve I am looking at a bacterial aggre-
gate.  (Figure 1 and 2)  

Figure 1: Cytology of ear exu-
date showing degenerate swol-
len nuclei of neutrophils with 
blue arrows pointing at two 
clusters of bacteria.  These 
clusters do appear to have dif-
ferent morphologic types and 
therefore are not colonies. Also 
note how the bacterial cells are 
mainly in focus. The cluster in-
dicated by the red arrow is l
arger, has multiple morphology 
and also bacteria that are not 
in focus and others that are.  
©Craig Griffin

Figure 2: Same field at different 
focal length as figure 1. Note 
how the two clusters of bacteria 
that were identified by the blue 
arrows are now out of focus.  
The aggregate that was identi-
fied by the red arrow now has 
differentdifferent bacteria in focus and 
others that had been in focus 
out of focus. You can also see 
the pinkish grey material 
around some of the margins of 
the aggregate. ©Craig Griffin



WWayne Rosenkrantz: Not that I entirely 
disagree with Craig, but to add some contro-
versy to the discussion: routine cytology is 
only 2 dimensional and we can’t see 3 di-
mensional and biofilms are 3 dimensional. I 
am not sure that you can definitely differenti-
ate a “biofilm with bacterial aggregates” 
from just a cluster of thick purulent material 
that has clumps of bacteria and amorphous 
material at different focus points? I like 
Craig’s idea and this is a good starting point 
and we have been looking at this more close-
ly in our clinical cytology samples. 

Craig Griffin: You are right to question 
this…so you should look at the slide to make 
sure it is not to thick.  If cells that are present 
are on top of each other and also go in and 
out of focus in different fields then the speci-
men is too thick… You should see cells 
“laying flat” with some clear spaces between 
cells as seen in figure 1 and 2. cells as seen in figure 1 and 2. 

AUDIENCE: Since this is an inflammatory 
reaction do you expect to see neutrophils 
within the aggregates?

Craig Griffin: I have never seen inflamma-
tory cells in the aggregates- so no to that pre-
cise point, the material (slime) that these cells 
produce prevent inflammatory cells from 
playing their protective role.
My understanding from the literature is that 
the neutrophils (for example in cystic fibrosis) 

may go inside these aggregates but are 
somehow “disabled” and “inhibited” in their 
function… Inhibited in phagocytosis and in-
hibited in releasing enzymes… These aggre-
gates stimulate a different mode of immuno-
logic response… This is MY understanding 
and MY interpretation from my readings… 
but I am not a “biofilm expert” and to date I 
have not recognized aggregates with neutro-
phils in them. 

Domenico Santoro: This is also my under-
standing. Biofilms stimulate an immunologic 
response from the body and also stimulate 
the secretion of substance A. This increases 
the adherence of bacteria to the tissues so the 
inflammatory response is not targeted at kill-
ing bacteria, but on the contrary, at favoring 
their development… So the biofilm grows 
and the body becomes inefficient and as 
Craig pointed out, if neutrophils enter the 
biofilm, they are inhibited and cannot do any-
thing… 

Craig Griffin: I have been looking for bio-
film formation and its documentation for 
about a year now, and based on the criteria I 
described earlier, I can also say these aggre-
gates are relatively uncommon in skin infec-
tions. In otitis externa I find them occasionally 
but they are not routine in my Pseudomonas 
cases. In otitis media, it may well be different 
and more common but we do not sample that 
site as regularly. I don’t know if everybody has 



beenbeen looking for biofilm based on the pres-
ence of aggregates or what other criteria they 
would use?... So I am not sure and it should 
be an area of focus and research, in chronic 
middle ear infections, I would not be sur-
prised if we are dealing with a biofilm in many 
cases! So to summarize: in my experience 
and interpretation, I have not seen aggre-
gates containing neutrophils and the ones I 
have recognized so far are small and not 
large aggregates and they have not been 
documented to represent biofilm, but I am 
very suspicious. 

Dunbar Gram: It is interesting that when 
we started recognizing biofilms we were look-
ing at “metropolises”- then we identified “vil-
lages” and now we are going down smaller 
and recognize “neighborhoods” or “families” 
of unrelated bacteria, all living together 
under a micro-climate…
When we think of methicillin resistant bacte-
ria, the biofilm is certainly playing a role, and 
could explain the rapid expansion of MRSP 
(Methicillin Resistant Staphylococcus Pseud-
intermedius) for example. Before the use of 
antibiotics, bacteria were under no pressure- 
and now with increasing usage of antibiotics, 
they are going to a crisis stage where they ag-
gregate and help each other to resist the ag-
gression and build a “community”…

Craig Griffin: My impression is that the 
challenge and the difficulties reside in break-
ing the biofilm and reaching the organisms 
that are imbedded… So, the ideal approach 
is to prevent biofilm from forming. This is 
what people are doing in industry- coating 
catheters, implants with ingredients such as 
chlorhexidine and or MicroSilver to prevent chlorhexidine and or MicroSilver to prevent 

biofilm formation… because everyone knows 
that once they develop, biofilms are hard to 
eradicate.

DomenicoDomenico Santoro: I also read about the 
exchange of genetic material that occurs be-
tween bacteria within the biofilm. They can 
exchange plasmids, so you may have an or-
ganism resistant and then through the trans-
fer via a plasmid, suddenly all organisms and 
multiple strains are now resistant…

Dunbar Gram: That now becomes the 
“reservoir” of MRSP… 

Craig Griffin: And this is the reason why we 
don’t get the response to antibiotics. So you 
can suspect the presence of a biofilm be-
cause there is NO response but also if it is 
chronically recurrent… 
In my experience, we are dealing predomi-
nantly with a Pseudomonas biofilm rather 
than Staphylococcus types of biofilms and oc-
casionally there is a mix of both…In the water 
fluid industrial complexes they often deal with 
mixed biofilms that may have multiple bacte-
rial species and yeast or  several types of 
yeast. So I think that ear disorders are perfect 
situations where we have these elements, 
simply because of the common presence of 
multiple organisms and yeast. Even if your 
culture comes back with only one organism 
identified, you may very well have multiple 
ones. On cytology it is common for me to see 
multiplemultiple types of bacteria even when culture 
only grow one organism such as Pseu-
domonas.



“I think there 
is sort of an 
intuitive feeling 
that the more I 
can wash things 
out- the better 
it will be… ” it will be… ” 
STEPHEN WHITE,
DVM, DACVD     

Q           How would you approach a patient with         
           complications by biofilm formation in 
           both skin and ear infections?

Dunbar Gram: Could we state that it may be risky to treat 
ear infections without considering the importance and po-
tential presence of biofilms? 

Craig Griffin: Yes
I am pretty sure that everybody in this room is convinced 
that ear cleaning is an important part of getting rid of an ear 
infection… One of my theories, is that most of my cytologies 
are taken from the ear canal lumen and not the tissue or 
middle ear structures.  The tissue or structures may be the 
place for biofilm development and so sampling the lumen 
and external ear canal may not find the evidence for them.  
InIn addition to the criteria we just discussed I become very 
concerned about a biofilm infection in most ears not re-
sponding well to therapy.  In many of these cases resistant 
Pseudomonas infections and now a lot of Methicillin re-
sistant Staph pseudintermedius or Staph schleiferi infections 
may explain this but we should also be considering biofilm 
related infections.  So the question becomes: when is it a re
sistant planktonic bacterial infection and when is it a bio-
film? Which is always “resistant” even if the organisms are 
not genetically resistant. .  I tentatively diagnose a biofilm 
infection whenever cytology from those infections reveals 
aggregates of bacteria.  In human otitis media biofilm infec-
tions aggregates often occur that are 4-40 microns in size.  
Biofilm is even more likely when the bacteria within the ag
gregate have multiple morphologies.  I also look for uptake 
of stain in material that the bacteria appear to be within, 
which may represent extracellular polymeric substance.  De-
finitive diagnosis does require confirmation that the aggre-
gates are in extracellular polymeric substance, which is not 
accomplished with routine cytologic testing or cultures.

 

StephenStephen White: I think there is sort of an intuitive feeling 
that the more I can wash things out- the better it will be… For 
the ears, I envision the biofilm as the thick and sticky stuff 
you find at the bottom of the “pot” after cooking pasta! If 
you just use water, it does not wash out as rapidly as if you 
use soap or some other detergent… I think this is even more 
so for the body… and for local lesions such as intertriginous 
areas,areas, washing with something that has a degree of sur-
factant or something that would be able to strip away the 
exudate as well as something that could kill off the organ-
isms… That would be ideal… 



SoSo for the skin, the best would be to use a shampoo that has 
an anti-bacterial effect and use it as frequently we can get 
the owners to do it, such as 2 to 3 times/ week. As far as the 
ears, the use of any type of cleanser to start, and I know we 
have difference of opinions as “how often do we need to 
clean the ears”? But again my intuition would be that “ the 
more we clean- the better”… 
InIn terms of ingredients, on the skin, I would use a product 
that contains chlorhexidine and miconazole at least to kill 
bacteria and yeast and just the mechanics of it would also 
help to get rid of the biofilm… In the ears, I would use a 
combination of a cleanser and a treatment. The cleanser 
would ideally be a product that would strip off or break off 
the biofilm. The treatment would be a product that kills the 
organisms,organisms, recognizing that these days several cleansers 
also have anti-microbial activities…

Wayne Rosenkrantz: I agree entirely with Stephen. 
Again I think of these biofilms as a “well protected” environ-
ment for bacteria with polysaccharide coatings and enve-
lopes. 
Is there a way to disrupt biofilm formation? 
In the ear: physically cleaning, flushing and removal of pu-
rulent debris, but then also following with the addition of 
various disinfectants that would penetrate and breakdown 
the biofilm.  Products that have been shown to have impacts 
on biofilms include acetylcysteine, chlorhexidine, Triz-edta 
and MicroSilver.  These are some of the ingredients I have 
used and should be considered for use in topical therapeu-
tics for the skin and ear when biofilm are suspected. 

Craig Griffin: This is where some new molecules and a mix 
of new technologies such as  MicroSilver could play a role.
 

 



Q

Philippe Moreau: What is the mecha-
nism of action of micronized silver?

Wayne Rosenkrantz: Silver has been 
around for many years and used as an anti-
septic and potential antibacterial. It is used 
in dressings, in prosthetic devices and im-
plants, even in food packaging, textiles, cos-
metics, dental products, and others.  In 
Hong-Kong subways are sprayed with silver 
molecules to minimize the incidence of 
transmittal infections.

There are different types of silver molecules 
and these primarily vary by the size of silver 
particles. Currently there are silver salts, na-
noparticle and most recently, MicroSilver. 
In terms of toxicity and in particular regard-
ing concerns related to systemic effects of 
silver, this is seen mainly with nanoparticle 
silver. This is due to the ability of these small-
er particles potential absorption systemi-
cally.  Besides the size of the silver molecule, 
the shape of the silver particles also plays a 
role in the mechanism of action. The bulky 
shape of the micronized silver, for example, 
increases the release of Ag+ ions and it is 
these ions that have the antimicrobial prop-
erties we are interested in. 
MicroSilver has no systemic absorption so 
this is a big benefit over the nanoparticle 
formulations. It also gives a high concentra-
tion at the skin surface and no significant 
penetration, so no systemic reactions. It may 
enter the superficial infundibula of the hair 

Q           There are some recent products currently available 
           that contain MicroSilver (micronized silver) that       
           seem to act specifically on biofilm prevention and 
           potential elimination of existing biofilms. 

“MicroSilver has no systemic 
absorption so this is a big benefit 
over the nanoparticle formula-
tions.“
Wayne Rosenkrantz, DVM, DACVD      
    

“We know that the MicroSilver 
(Ag+) ions will prevent bacterial 
adhesion and, if you recall, ad-
hesion is an important compo-
nent of the biofilm formation.“
Wayne Rosenkrantz, DVM, DACVD      
   



at eradicating biofilm formation in an established in vitro model for Staphy-
lococcus intermedius and Pseudomonas aeruginosa. 
. This research was conducted by an independent laboratory that utilized an 
established model for biofilm studies. This study will be presented at the 
World Dermatology Veterinary Congress next May in Bordeaux, France, as 
it was accepted in the supporting original studies session. 

Craig Griffin: What was the lowest concentration of Ag+ that was effec-
tive in that study?

Wayne Rosenkrantz: It was 0.05 % Ag+, a relatively low concentration 
as compared to the current treatment products that are now released which 
contain a 0.1 %.  
We are excited about using Ag+ products as we have several clinical cases 
showing significant improvement with MicroSilver. Some are cases that 
were not responding to multiple treatment regimens…
WWe also know Dr Alan Mundell has been a precursor and is using MicroSil-
ver for some time with some great results in dogs with chronic resistant ear 
infections. Dr Mundell presented last year several cases of refractory ear in-
fections in dogs that responded well to MicroSilver where every other treat-
ment seemed to have failed. (see case report A)

John Angus: My experience with the MicroSilver is amazing. It is a radical 
leap forward in ear therapy.  I’ve treated about 5 total nightmare otitis cases 
with weekly flush and me applying MicroSilver in clinic. On cytology I see 
the particles still present on the swab one week later.  Owners are clamor-
ing to be able to take it home. Cosmetically:no odor.  Looks like grey paint 
in the canal… 

“Most recently VetBiotek™ sponsored a research project doc-
umenting that topical products containing various concentra-
tions of MicroSilver (Ag+) were effective at eradicating bio-
film formation in an established in vitro model for Staphylo-
coccus intermedius and Pseudomonas aeruginosa. “ 
Wayne Rosenkrantz, DVM, DACVD      
  



Q           MicroSilver (micronized silver) has been 
           used for decades in various human products. 
What are the benefits from such an ingredient?

KarlKarl Richter: Most silvers used initially 
where particles in some media, including 
adding silver suspensions to some beverages. 
No benefits from these have been scientifi-
cally documented…but the vast majority are 
colloidal /nanosilvers suspensions or silver 
salts or other chemical silver compounds. Mi-
croSilver (micronized silver) was developed 
after … about 10 years of research by a Gov-
ernment Research Institute in Germany. They 
developed a molecule that was highly porous 
and micronized… from 100 % pure silver. 
The key benefit is that these particles are 
about 10 microns in size… If you look at a 
distribution curve of the particles, the vast 
majority (>99 %) are over 900 nanometers, 
so the micronized Ag+ is well above the defi-
nition of nano particles (100nm)… and the 
MicroSilver (micronized Ag) will NOT pen-
etrate skin or mucosa tissue and will not be 
detrimental to the resident skin flora. There 
are numerous studies showing that micro-
nized Ag does not penetrate the skin. Not 
only the silver particles but also the Ag ions… 
Safety studies show that, when a micronized 
silver product is applied on the skin two times 
a day during 30 days, these people still main-
tain a normal and healthy resident skin 
flora… So the key benefit is a wide broad 
spectrum anti-microbial effect (Gram + and 
Gram -) and anti-yeast at the skin surface 
against unwanted transient germs with no in-
terference on the micro-bacterial resident 
flora. 
Another interesting feature of  MicroSilver is 
that using pure metallic silver particles, you 
have a reservoir of silver to continuously gen-
erate silver ions as they are depleted and this 
results in very long lasting antimicrobial activ-
ity when compared to silver salts and other 
silver products. All silver products function on 
the effect of silver ions, but with the micro-
nized form, these silver ions are continuously
generated, regardless of the environment 
(urine, skin, ear, blood, wound drainage 
fluid, etc.), at a continuous and controlled 



micronized silver based products…Many in 
dermatology. Another area of usage is per-
sonal care, anti-dandruff, toothpastes, mouth 
washes, chewing-gum, deodorants… The 
biggest medical market is associated with im-
plants but also topical wound care products 
and dressings / bandages for wound man
agement… 

Philippe Moreau: What type of silver is 
used and is it important?

Karl Richter: Yes, it is quite important. It is 
a “pure metallic silver”. Its benefits are:
- the optimal ability to continuously  generate 
silver ions+ over a long time and at a con-
trolled rate.
- the porous and physical aspect of these 
particles (adhering to all surfaces & tissues) 
and their great efficacy on large surface area 
at low usage levels.
- the reservoir of silver that keeps releasing 
Ag+ continuously.
- The particles size. Large particles that are 
safe for humans, animals and the environ-
ment. 

Wayne Rosenkrantz: What about the 
ability of the Ag+ to get into the deeper por-
tions of the hair follicle, as some of our path-
ogens do target the deeper portions of the 
hair follicle? Since we are dealing with ani-
mals and not humans, there are anatomical 
differences in our patients in terms of the hair 
follicles, so do you have any data related to 
hair follicle penetration? 

Karl Richter: I don’t have that precise infor-
mation at this point…

Stephen White: If it is indeed effective in 
acne, I wonder if it does not get down to the 
hair follicle at some point?

Karl Richter: We have evidence of direct 
effect on acne in people, but I am not a der-
matologist so I can’t comment on the pres-
ence of Ag+ in the hair follicle itself… There 
are also several studies showing benefits and 
no side effect (irritation) in babies… 

John Angus: You said the size of the  Ag 
particles was 10 microns average. Do you 
know the range?







“The best way is to look for the underlying cause of 
pyoderma and get rid of that. Once you have 
accomplished this first step, treat with sufficient 
dosages of antibiotics, and for a proper duration, 
using topical therapy to wash and break the 
biofilm OR prevent the biofilm from occurring but it 
has to be a combination of all these actions. ” 
Stephen White, Stephen White, DVM, DACVD 

Q           Can biofilm development be prevented?  

Stephen White: It all depends on how you want to define the word “prevent”. The 
best way is to look for the underlying cause of pyoderma and get rid of that. Once you 
have accomplished this first step, treat with sufficient dosages of antibiotics, and for a 
proper duration, using topical therapy to wash and break the biofilm OR prevent the 
biofilm from occurring but it has to be a combination of all these actions. The whole 
idea is for example: you have a dog that comes in and is “atopic”: rubbing its face, 
licking its feet, and you don’t find much in terms of organisms or just a few. If you have 
a a shampoo with MicroSilver you can now tell your client “if you use this product on a 
routine basis, not only will you be able to take care of any of the infection that takes 
place now, but you have a good chance to reduce the further incidence of any bacte-
rial infection in relation to atopic dermatitis”…

Wayne Rosenkrantz: It would appear, based on what we talked about today, that 
the MicroSilver  (micronized silver) has benefits as a preventative agent for biofilm for-
mation. I would also consider it’s potential as a maintenance therapy in cases of re-
current skin and ear infections.  I would like to see more clinical documentation in 
cases with not only relapsing generalized pyoderma but also localized infections in the 
intertriginous areas (facial, lip, tail, vulvar, etc.) and pododermatitis. In addition to 
shampoo therapy, other delivery systems, i.e. mousse, gels, lotions or sprays may be 
more effective for localized disease. 

Craig Griffin: Do we know either in animals or people, how long does the Ag+ re-
mains on the skin after using a shampoo?

Karl Richter: We have some drug companies in the medical field who have looked 
at these long lasting effects, including in dandruff shampoos, and they found that Ag+ 
was more effective than the classical & typical ingredients such as selenium. They were 
not looking at the MicroSilver remanence on the skin. They just showed it had a better 
response. But my assumption is that they last longer…

AUDIENCE: What triggers the release of the Ag+ ions? Is it the acidity?



“So I see the benefits of MicroSilver spray & 
mousse over shampoos and also wipes for skin 
folds and localized lesions.” Dunbar Gram, DVM, DACVD

Karl Richter: No, it is the moisture. So water, but any moisture on the particles, in-
cluding blood, will trigger the release of Ag+ ions. Remember that the persistence is 
somewhat associated with the mechanical wash-out effect so the form of Ag+ delivery 
will affect the remanence on the skin. For example, a shampoo would remain less than 
a mousse or a wipe containing MicroSilver.

AUDIENCE: What is the length of the exfoliation process at the skin level? This 
should tell us about the maximum duration effect?

Wayne Rosenkrantz: Tritiated thymidine labeling techniques have shown that the 
epidermal turnover (cell renewal) time from the basal cell layer to the stratum granulo-
sum is about 22 days. However the desquamation process within the stratum corneum 
likely takes another 10-14 days. So assuming the micronized silver is on the surface of 
the epidermis at the level of stratum corneum and maybe some accumulated in the 
follicular orifice I would guess several days at the most? More studies would need to 
be done to document the MicroSilver persistence. 

Dunbar Gram: So when I use a keratolytic shampoo, how long should I consider it 
will take to have a complete turn-over of the skin surface? Would it be 7 days?

Wayne Rosenkrantz: In inflamed skin or in situations where you have a primary 
keratinization defect, the turnover time could be as short as 7 days. This was well doc-
umented many years ago by Ken Kwochka when he looked at primary idiopathic 
cocker seborrhea.

John Angus: You also have to consider the dogs licking themselves and spreading 
new organisms left and right from their oral cavity. 

Dunbar Gram: So, if I use a MicroSilver shampoo, I can assume that the silver is 
washed-out from the rinse part?

Karl Richter: This will depend on how much you massage and get the Ag+ to pen-
etrate and what is the Ag+ concentration also. 

Dunbar Gram: So I see the benefits of MicroSilver spray & mousse over shampoos 
and also wipes for skin folds and localized lesions.

John Angus: For your information, regarding the remanence of Ag+, when I used 
the otic product containing MicroSilver, after a single application, I found silver parti-
cles on cytology after one week.   
 



Q           What are the potential future 
           developments associated with    
           the management of biofilms? 



John Angus: Most of our patients are atopic dogs and these are predis-
posed to overgrowth by Staphylococcus intermedius. A study in Japan on 
atopic dermatitis in people showed the correlation between secondary infec-
tions and the reduction of natural ceramides in the skin. So it is not only the 
combination of the ingredients to kill bacteria that matters, but also the addi-
tion of Ceramide 3. This will contribute to a positive reaction in patients with 
pyoderma, as we know they have altered skin barrier function.

Wayne Rosenkrantz: In regards to multi-modal therapy options for 
Staphylococcal infections, I wanted to let the panel and readers know that 
there will be a special update in the Clinical Practice Guidelines session at 
the next World Veterinary Dermatology Congress in Bordeaux (May 2016). 
One of the sessions will specifically address Staphylococcal infection diagno-
sis, treatment and prevention and will include consensus statements from a 
panel of experts. 

Domenico Santoro: Future developments should aim to destroy the bio-
film. To do so, one option would be the inhibition of the cationic polysaccha-
ride intercellular and capsular adhesion molecules that keep the bacteria 
populations together. In addition such molecules prevent the attachment of 
AntiMicrobial Peptides to bacterial surfaces or the activity of commonly used 
antibiotics. Once this “coating armor” is dissolved the use of regular antimi-
crobials (topical and/or systemic) would be much more effective.
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