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I.V.	antibiotic	
administration	

•  Gut	microbiome	disruption	

•  Selection	of	resistant	strains	

•  Amplification	of	resistance	
genes	

•  Increased	susceptibility	to	
infection	

•  Increase	risk	of	dysbiosis	
related	disorders		

Gut	microbiome	
exposure	

Oral	antibiotic	
administration	

Antibiotic 
Resistance: 

Importance of 
Route of 

Administration
  



TRANSDERMAL DRUG 
DELIVERY   

v The worldwide transdermal patch market approaches $30 billion, yet is based 
on less than 20 drugs.  

v Transdermal drug delivery is currently limited to drug substances possessing 
very specific physicochemical properties, namely:  
v Molecular mass < 600 Da   
v Adequate solubility in both oil and water 
v High SC:vehicle partition coefficient 
v Low melting point, correlating with good solubility  

v Clearly, many drugs which would benefit from transdermal administration do 
not possess these characteristics 
v Conventional enhancement strategies have limitations, particularly in terms of 
delivering high-dose drugs 



v    Intradermal vaccines 

v    Local drug delivery 

v   Systemic administration 
of potent drugs 

v Dissolving microneedles 

v  Coated microneedles 

v  Typically small patch sizes 

CONVENTIONAL MICRONEEDLE 
DESIGNS 



HYDROGEL-FORMING		MICRONEEDLES	
v Microneedles contain no drug themselves 

v Drug contained in a separate drug 
reservoir 

v Microneedles are chemically crosslinked 

v Rapid uptake of skin interstitial fluid 

v Drug diffuses through swollen 
microneedles 

v Rate of drug delivery determined by 
crosslink density 

v Reservoir properties can be altered to 
modulate drug delivery 

v Potential for higher doses and more 
prolonged delivery 
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AMOXICILLIN DELIVERY IN 
VITRO 



+ 

AMOXICILLIN DELIVERY IN VIVO 

Patch size for 
therapeutic delivery 
in humans = 30 cm2 



METRONIDAZOLE DELIVERY IN 
VIVO 

Patch size for 48 
hours’ delivery 
= 10 cm2 
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ANTIBODY 
DELIVERY IN 

VITRO AND IN 
VIVO 



PATIENT	USE	

400 µm 

600 µm 

900 µm 



Consent	
form		

Questionnaire	

With	pressure	
indicating	sensor	

film	

Press	
firmly	for	
30	sec	

Red	impression	

[CATEGORY	
NAME]	

[PERCENTA
GE]	

[CATEGORY	
NAME]	

[PERCENTA
GE]	

[CATEGORY	
NAME]	

[PERCENTA
GE]	

CONFIRMING		CORRECT	INSERTION	

600	µm	

Outcome	measures	



 APPLICATION OF LARGE 
PATCHES 



SKIN APPEARANCE & BARRIER 
FUNCTION 

v Skin appearance 
unchanged relative to 
control 
v No evidence of polymer 
accumulation in skin 
v Skin barrier function 
unchanged relative to 
control 



IMMUNE RESPONSE 
v No measurable increase 
in IgG relative to control 
 
v Needle density had no 
detectable effect 
 
v No significant 
difference between 
dissolving and hydrogel-
forming microneedles 



INFLAMMATION 

v No measurable increase 
in IL-1 relative to control 
 
v Needle density had no 
detectable effect 
 
v Low pH of Gantrez S-97 
formulation had no 
significant impact 



INFECTION 
v No measurable increase 
in C-reactive protein 
relative to control 
 
v No increases in body 
temperature 
 
v No significant changes 
in weight of the animals 



CONCLUSION & NEXT STEPS 
v Microneedles have great potential for delivery of antibiotics 

v Show benefits to microbiome  
v Clinical studies 

v De-risk delivery platforms in accordance with regulatory advice 

v Develop a bridging programme applicable to any drug to be delivered 

v Manufacturing scale-up 

v Licensing on a field-of-use basis 

v Commercialisation and patient benefit 




