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Introduction 

Topical therapy is an expanding field not only in derma-

tology but also in other fields of medicine
[1,2]

. An ex-

panding list of systemic medications have been applied 

topically in several dermatologic conditions
[1]

. Drugs 

applied topically have the advantage of fewer side effects, 

and bypassing the first-pass effect. Also, painless drug 

delivery which is especially encouraging in children, 

makes transdermal drug delivery even more appealing
[3]

.  

However, transdermal dermal drug delivery has limi-

tations, including decreased penetration of larger and 

water-soluble molecules and poor penetration of agents 

in areas like nails
[4,5]

. Researchers have tried to overcome 

the limitations and enhance percutaneous drug deliv-

ery by using different carriers or microporation
[6,7]

. 

Microporation 

Microporation devices create micron-sized pores 

or channels in the skin to facilitate the transport of hy-

drophilic molecules and macromolecules
[4]

. Mi-

croporation has been performed by different mechanisms, 

including laser ablation, radiofrequency, iontophoresis, 

mechanical needling, thermal microporation, phonopho-

resis, electroporation and high pressure gas/powder or 

liquid
[7]

. 

Laser microporation 

Laser microporation is among the recently used mi-

croporation techniques. Historically, a pulsed argon fluo-

ride excimer laser was first used in 1987 for 

stratum corneum ablation
[8]

. Since then, other lasers in-

cluding Q-switched ruby, Neodymium-doped yttrium 

aluminium garnet (Nd:YAG) lasers and carbon dioxide 

(CO2) lasers were also used for microporation
[8]

.

However, the most widely used lasers for mi-

croporation are erbium-doped yttrium aluminium garnet 

(Er:YAG) lasers which are preferred due to less heating 

of the surrounding skin. One of the most frequently used 

laser devices for transdermal drug delivery is a fractional 

Er:YAG laser named Precise Laser Epidermal System 

(P.L.E.A.S.E.
®
, Pantec Biosolutions, Ruggell, Liechten-

stein)
[9,10]

. 

To date, most of the studies evaluated laser mi-

croporation in vitro or in vivo (animal studies).There are 

few clinical studies assessing the efficacy of mi-

croporation in human
[11,12]

. 

Advantages and disadvantages 

As noted previously, laser microporation presents many 

advantages including delivering drugs to the target tissue 
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i.e. dermis, decreased dose of drug administered, de-

creased risk of systemic side effects, penetration of med-

ications in tissues like nail and fibrosing tissues and 

presenting a relatively painless method
[3-5,13]

.  

While laser microporation is considered a promising 

technique in promoting drug absorption via skin, poten-

tial side effects of ablative lasers remain the main limita-

tion. The most common side effects include discomfort, 

erythema, edema, dyspigmentation, scarring and herpes 

virus reactivation
[14]

. Also, possible risk of local and/or 

systemic side effects due to increased amount and depth 

of the penetrated medication may be a concern
[15]

. 

Conclusion 

Laser microporation is a recently investigated, promising 

technique for improving transdermal drug delivery, 

although, optimal drug dosing, laser treatment protocol 

and safety of the technique need to be determined clini-

cally. Therefore, conducting strong randomized con-

trolled clinical trials, especially in assessing laser 

microporation effect on transdermal drug delivery of 

dermatological medications in the future, will help 

to confirm laser microporation as a new method for en-

hancing drug delivery in clinical practice. 
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