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INTRODUCTION: We report on the development of new water-cooled device that combines
broadband pulsed light with a vacuum suction technology for the treatment of mild to moderate
acne vulgaris, including pustular, comedonal, and inflammatory variants This report includes an
overview of the technology along with a discussion of early clinical findings.

CLINICAL BACKGROUND:

Pulsed light treatments (IPLs) have been used
both alone and in combination with other
modalities to rapidly reduce active acne [1,2, 3,
4]. Investigators postulated that a broadband light
source would activate endogenous porphyrins
resulting in a noticeable improvement being
reported with these devices [5, 6]. Chang et al.
used a pulsed light device with a cut-off filter
between 530 and 750 nm to
treat inflammatory acne and post-acne-related
erythematous lesions. Patients were randomized
to a split-face treatment, using benzoyl peroxide
as the control. Results showed a decrease in
lesion count on both sides with no statistical
difference; however, the pulsed light-treated side
was noted to have marked improvement in acne-
related sequel such as post-inflammatory
erythema and hyperpigmentation [12]. The use
of vacuum suction for the treatment of acne was
first described in the dermatology literature by
Moschowitz [7], who described the treatment of
eight subjects with a rubber bulb to apply slight
suction to acne lesions so as to cause localized
hyperaemia.

Recently, a combination of pulsed light and
vacuum has been proven clinically effective for
the treatment of acne

A multicenter retrospective study by Shamban et
al. [8] using a combination of pulsed light and
vacuum demonstrated a physician-rated mean
clearance of mild to severe acne ranging from
50% following a single treatment and up to 90%
following four treatments. In the authors
experience in performing over 150 treatments,
marked improvement can be seen after as few as
two treatments spaced 2 weeks apart.
Corroborating this, Gold et al [9 ] administered 4
treatments to patients at three week intervals. At
91 days (1 month after the final treatment), the
median inflammatory lesion count (n=10 subjects
with complete data) decreased from 22.0
(interquartile range to 10.5 (P=.0196) .For non-
inflammatory lesions, the median counts
decreased from 25.0 to 10.0 (P=.0956). The
corresponding reduction percentages ([baseline
count-post treatment count/baseline count] X100)
were 78.8% for inflammatory lesion counts and
57.8% for non inflammatory lesion counts. At
153 days (n=6 with complete data), reductions
were significant for both inflammatory (P=.0137)
and non inflammatory (P=.0383) counts.

Wankiphakdeedecha et al also studied 20 patients
treated with mild to severe facial acne who were
treated with a combination of pulsed light and
vacuum. The authors noted greatest improvement
in patients with severe acne [10].
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DEVICE OVERVIEW:

The TheraClear Acne Treatment System
(Theravant Technologies, Livermore,
California; Acleara/ Palomar Medical
Technologies, Burlington, MA) is a
technological advance over prior devices that
deliver a combination of broadband pulsed light
(500-1200 nm) concurrent with the application
of vacuum [13,14] .

The TheraClear Acne Treatment System device
is technologically based on solid physics and
biological principals and functions by
mechanically clearing congested follicles of the
affected pilosebaceous apparatus using suction-
applied tip while utilizing broadband light with
a cut-off filter from 500 to 1200 nm to activate
endogenous porphyrins in pathogenic bacteria.
The device is capable of generating vacuum
with up to 3 psi pressure in a confined treatment
area which effectively lifts the dermal structures
towards the epidermis and expels follicular
contents onto the skin’s surface .

MECHANISM OF ACTION:

The device works by placing the treatment
chamber over the area to be treated. When
complete contact with the treatment surface is
detected, a vacuum is applied, drawing
affected skin into the treatment chamber. The
effect of vacuum elevates the sebaceous
gland toward the surface , momentarily
stretches the skin 25 – 35% and liberates the
obstructed sebaceous material. An array of
flash lamps subsequently irradiate the
treatment area. Along with targeting heating
of the dermis, the endogenous effect of light
activates porphryns to destroy P. acnes and
reduce sebum production When the process is
completed, the vacuum is released and the
skin is normalized.

Therapeutic Effect of Vacuum
The immediate and rapid pressure change on
the follicular ostia of the pilossebaceous unit,
forces dislodges keratin plugs and allows
evacuation of sebum onto the surface of the
skin.

When sebum is extracted from the clogged
pilosebaceous duct , various commensla and
pathogenic residing in the pilosebaceous unit
are simultaneously extruded or thermally
injured [15]. In studies conducted with
similar devices, researchers verified that
mechanically extruding bacteria removed
both antibiotic resistant and antibiotic
susceptible bacteria [11]. Much of the
bacteria was antibiotic resistant and
presumably unresponsive to topical or oral
antibiotics. Mechanical extrusion of bacteria
significantly reduced bacterial load on the
sebaceous gland effectively diminished the
localized inflammation and clinically
resolved the acne lesions.

Endogenous Effect of Light
The TheraClear system uses a series of xenon
flash lamps that provide a broadband output
ranging from 500nm to 1200nm

An optical coating removes the shorter
wavelengths that can potentially damage the
heavily melanated epidermis of darker skin
typed patients making the spectrum safe for
the treatment of all skin types (I-VI).
The sebaceous material that clogs the
pilosebaceous duct causing inflammatory
acne is composed of a variety of substances
including sebum and tissue that once formed
the epidermis. This includes keratin and
melanin. Consequently its absorption
spectrum is more complex than the
absorption spectrum of porphyrins associated
with pAcne bacteria. Investigators collected
the extracted sebaceous material to determine
its absorption spectrum [11]. The absorption
spectrum of sebum closely resembles that of
melanin. This is not surprising, as melanin is
one of the major constituents of this extruded
sebaceous material.

Comparing the spectral output of the
TheraClear system to the absorption spectrum
of the material extracted from the sebaceous
gland, light output between 800 - 1000nm
plays a major role in heating this material.
Consistent with clinical literature, the
broadband light source of the TheraClear
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TheraClear Mechanism of Action

system activates endogenous porphyrins and
also has an effect on peri-lesional
erythema/inflammation due to absorption in
the 500–600 nm range.

MAJOR ADVANTAGES OF THE
THERACLEAR SYSTEM:

Continuously Cooled Treatment Inserts:
Continuous cooling keeps the walls of the treatment
chamber cool for added safety. In other products,
the metallic walls must be periodically manually
cooled with an exogenous cryogen spray every five
to ten pulses of light. TheraClear’s Cooled
Treatment inserts also increase treatment speed and
reduce operator error resulting from the failure to
pause and manually cool skin.

Water Temperature Sensors: Sensors monitor
water temperatures keeping temperature in a safe
range. In older vacuum and light technologies, the
only indication that the walls have exceeded safe
temperatures is the clinical appearance of the
treated skin and the pain response of the patient.

Water Cooled Lamps: Water cooled lamps
increase lamp life reducing the cost of
consumables.

8 Advanced Vacuum Settings: Allow for micro
adjustments to vacuum making the treatment
comfortable and possible on previously challenging
areas. Four new soft vacuum modes greatly reduce
potential for purpura on sensitive areas such as the
forehead, temples and nose.

Single Light Filter Optimizes Spectral Output
for All Skin Type: A highly optimized spectral
output allows for a single light filter to effectively
treat all skin types including darker skinned,

Description of Clinical Study and
Overview of Methods

Single Light Filter Optimizes Spectral Output
for All Skin Type: A highly optimized spectral
output allows for a single light filter to effective
treat all skin types including darker skinned,
Fitzpatrick types IV or V patients.

Soft Silicon Treatment Inserts: All treatment
inserts have soft silicon flanges that enable easier
contact with the treatment area and enhance patient
comfort especially when treating aggravated areas.

CLINICAL OUTCOMES:
The TheraClear system has been used for the
treatment of mild to moderate inflammatory
acne, comedonal and pustular acne on all skin
types.

Treatment Protocols
The treated area was cleansed with a mild
cleanser prior to treatment. Following a
gentle cleanse, the treatment area was
steamed for 7 – 10 minutes prior to treatment.
Steaming is not required, but in our
experience both softens skin and facilitates
the extraction of comedones. Energy settings
were selected based on skin types. Vacuum
settings were selected based on treatment
areas with vacuum settings reduced when
treating delicate areas such as the forehead.
All patients were treated using a double pulse
with two passes over the entire face. Patients
were treated at weekly intervals for 4 – 5
treatments based on the severity of acne.

TheraClear
handpiece makes
full contact with
treatment area

Pneumatics deep
cleans pores by
extracting build up of
sebaceous material

Along with targeting
heating of the dermis, the
endogenous effect of light
activates porphryns to
destroy P. acnes and
reduces sebum production

Obstruction in the
pilosebaceous
apparatus is
removed and skin
normalizes
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Evaluation and Outcomes
Patients were evaluated using standardized
photographs. Each patient was photographed
before first treatment and then before each one of
five subsequent treatments. Patients were
evaluated for a reduction in lesions, a reduction in
erythema (redness) caused by acne, changes in

skin texture and improvements in skin texture. Patients
were also evaluated for treatment related side effects.

All patients demonstrated at least a 50% improvement in
lesion counts post first treatment. Subjective evaluations
included a visible

Before and After 1 Treatment

Before and After 5 Treatment
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reduction in redness around acne lesions as well
as visible reduction in crusting. The majority of
patients reported a reduction is redness 24 – 72
hours post first treatment.
Patients uniformly described the treatment as
being very comfortable. Consequently,
compliance rates were very high for all study
patients. Patients also reported less oily skin.
This was also visible upon skin evaluation.
Patients with hyper pigmentation caused by
acne noted a visible evening of skin tone after
first treatment. Patients with large pores
reported a reduction in pore size and a
consequent improvement in skin texture.

No significant side effects were reported The
most common treatment related side effect
noted was minor purpura that resolved 24 – 72
hours post treatment. This was not observed
when using the soft vacuum modes on the
device. Immediate post treatment skin reactions
were limited to localized mild and transient
erythema which resolved within 30 minutes of
treatment. Patients reported satisfaction with
outcomes.

.

CONCLUSIONS

Our experience to dates demonstrates that
TheraClear treatments were well tolerated by
patients and effective for the treatment of a
wide range of mild to severe acne. There was
little to none discomfort during treatments and
no downtime. No anesthetics or numbing gels
were used prior to treatment. Most noticeably,
patients note an immediate reduction in redness
post first treatment as is indicated by the
photographs.
While these initial findings warrant larger scale
randomized studies, we do believe that the
TheraClear System is effective for the treatment
of a wide range and severity of acne.

REFERENCECS:
[1] Bhardwaj SS, Rohrer TE, Arndt K. Lasers and light
therapy for acne vulgaris. Semin Cutan Med Surg.
2005;24(2):107–12.

[2] Yeung CK, Shek SY, Bjerring P, Yu CS, Kono T, Chan
HH. A comparative study of intense pulsed light alone and its
combination with photodynamic therapy for the treatment of
facial acne in Asian skin. Lasers Surg Med 2007;39(1):1–6.

[3] Prieto VG, Zhang PS, Sadick NS. Evaluation of pulsed light
and radiofrequency combined for the treatment of acne vulgaris
with histologic analysis of facial skin biopsies. J Cosmet Laser
Ther 2005;7(2): 63–8.

[4] Taub AF. A comparison of intense pulsed light,
combination radiofrequency and intense pulsed light, and blue
light in photodynamic therapy for acne vulgaris. J Drugs
Dermatol 2007;6(10):1010–6.

[5] Elman M, Lask G. The role of pulsed light and heat energy
(LHE) in acne clearance. J Cosmet Laser Ther. 2004;6(2):91–5.

[6] Gregory AN, Thornfeldt CR, Leibowitz KR, Lane M. A
study on the use of a novel light and heat energy system to treat
acne vulgaris. Cosmet Dermatol 2004;17(5):287–92.

[7] Moschowitz E. Acne. A new method of treatment of. J
Cutan Dis 1906;24(10):491.

[8] Shamban AT, Enokibori M, Narurkar V, Wilson D.
Photopneumatic technology for the treatment of acne vulgaris.
J Drugs Dermatol 2008;7(2):139–45.

[9] Gold, M, Biron, J. Treatment of Acne with Pneumatic
Energy and Broadband Light. J of Drugs and Dermatology;
July 2008; 7(7): 639 – 642.

[10] [Wanitphakdeedcha, R, Tanzi, E, Alster, T.
Photopneumatic Therapy for the Treatment of Acne. J of Drugs
and Dermatology; March 2009; 8(3): 239 – 241.

[11] Data on File

[12] Chang SE, Ahn SJ, Rhee DY, Choi JH, Moon KC, Suh
HS, et al. Treatment of facial acne papules and pustules in
Korean patients using intense pulsed light device equipped with
530- to 750-nm filter. Dermatol Surg 2007;33(6):676–9

[13] Munavalli GS, Weiss RA. Evidence for laser- and light-
based treatment of acne vulgaris. Semin Cutan Med Surg. 2008
Sep;27(3):207-11.
[14] Munavalli GS and Weiss RA. Combination light
therapies for the treatment of acne: An overview and
introduction to photopneumatic therapy . Medical Laser
Application, Vol 23, Issue 3, 20 Aug 2008, Pages 141-146.
[15] Omi T, Munavalli GS, Kawana S, Sato S. Ultrastructural
evidence for thermal injury to pilosebaceous units during the
treatment of acne. JCLT, 2008 Mar;10(1):7-11



6


