	Acne is a disease of sebaceous glands. Caused, many believe, by an increase in hormones brought on by the onset of puberty. Although primarily a ‘teenage’ affliction, acne has been known to continue well into adulthood and in some has become a life long battle. 

Acne Factors

There are several factors that contribute to acne and its proliferation. The key players however are the hair follicles and sebaceous glands. The hair follicle is a small tubular cavity from which hair grows and into which the sebaceous glands open. Hair follicles are found everywhere on the body except the palms of the hands and the soles of the feet. 

The sebaceous glands are small oil producing glands that open into the hair follicle and whose general purpose is to keep the hair and skin lubricated. The sebaceous glands produce an oily substance called sebum that drains into the follicular canal and eventually onto the surface of the skin. Sebaceous glands are found most often on the scalp, face, and upper body. During adolescence, increased hormone levels enlarge the sebaceous glands and cause them to produce more sebum than usual. The sebum mixes with dead skin cells and forms a plug that closes the follicle openings. This results in a build-up of sebum, followed by an over-development of the bacterial population due to a nutrition rich anaerobic environment. If not treated the bacteria commonly reach toxic levels that sometimes break through the follicle wall and cause inflammation and breakouts on the skin. 

Propionibacterium, also known as P.acnes bacteria, is a common anaerobic bacteria and is believed to be one of the major causes of acne. P.acnes colonization begins during the 1-3 years prior to sexual maturity when its presence on the skin rise from fewer than 10/cm 2 to approximately 106/cm 2. 

As part of its metabolism process P.acnes bacteria secrete a pigment known as porphyrin. When stimulated, porphyrin produces a molecule of singlet oxygen within the follicle. This oxygen in turn attacks the P.acnes bacteria ultimately destroying it. The goal of acne phototherapy therefore, is to stimulate the porphyrin to produce oxygen. 

LHE Phototherapy 
Since its development, LHE has made tremendous strides in acne clearance and has been found to be a very effective treatment modality. In clinical trials LHE has demonstrated up to 90% clearance of acne lesions after an 8 session, 4 week treatment course. 

The efficacy of LHE treatments depends on its reliability in producing the required photochemical reaction from porphyrin activation to oxygen production. This reliability is based on three controlled parameters, those of wavelength, temperature and overall concentration of photons. 

Wavelength
Although porphyrin is thought to be most reactive to wavelengths in the 400-430nm blue spectrum and is often chosen for acne devices, it continues to absorb photons throughout the visible spectrum albeit to a lesser degree. 

One of the main challenges of acne light therapy has been overcoming the conflict between the depth at which p.acnes and porphyrin are found in the follicle and the relatively shallow penetration depth of the commonly used blue light spectrum. 

To optimize the tradeoff between the penetration depth required and the porphyrin activation efficacy LHE utilizes a higher range of the light spectrum including green, yellow and red. It is thought that by offsetting the loss in absorption with a more direct targeting of actual porphyrin less photons are wasted at ineffectual depth penetrations. 

Temperature 
The Arrhenius equation describes the rate of production of excited porphyrin molecules as a function of temperature. For most chemical reactions elevating the temperature by 10°C will double the speed of the reaction. 

By combining direct heat with the light pulse LHE further raises the temperature inside the follicle affecting a much faster chemical reaction time than light alone would generate. 

The generated heat also serves to reduce the inflammation, open the pores and soothe the painful lesions often associated with acne. 

Photon Concentration 
To deliver the maximum concentration of photons, LHE technology uses an extra large spot size. 

 
	

	


