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For years, research has centered on galvanic current to remove hair via needle electrolysis. Considered one of only two permanent method of hair removal for the last century, recent advances promise a non-invasive way to apply the current through a Transcutaneous electrode patch. In this blind control multicenter study we compared the use of this new method with manual waxing of hairs, a non-permanent method of hair removal. Over a 15-week course of treatment, the treated site showed a 40% decrease of hair growth compared to the control site, which showed a slight gain of hair. The result showed conclusive evidence that this application of current is both safe and effective for permanent hair removal.


Background

In the past 10 years, superfluous hair removal has become a multi-billion dollar industry with both men and women seeking relief. In addition to the 5-8% of the female population who suffer from hirsutism that traditionally practice hair removal, a large number of others are now seeking a permanent solution to unwanted hair.1 In recent years many advances in professional hair removal techniques have been introduced to the market. These include improved devices for needle electrolysis and thermolysis, various non-invasive electrical current devices using tweezers and probes, and various laser and other light source methods.1,2,3 While all of these methods offer some relief to the millions of men and women who suffer from unwanted hair, all have various drawbacks.

Hair Biology. To understand hair removal devices, an understanding of hair morphology and the hair growth cycle is necessary. Human hair grows in hair follicles comprised of both epidermal (the inner and outer sheaths) and dermal (the dermal papilla or follicular papilla) components. Cells in both the dermal papilla and the bulge area (located at the insertion of the arrector pili muscle) originate the growth of each hair.5 To effectively disable a hair follicle from being able to grow another hair, the cells in both of these areas must be disrupted.

All hairs grow in cycles of active growth (anagen) and inactivity (telogen).3,4  During anagen, the dermal papilla cells mediate rapid growth of the hair matrix cells and the hair shaft extends, eventually reaching the surface of the skin. How long the hair grows above the surface of the skin depends on how long the hair stays in anagen.5 The time period from the beginning of anagen until the hair reaches the surface of the skin varies also, but at the sites typically treated like the face, bikini line, underarm, back ,and legs, this time period is between 6-12 weeks.4 It is during this anagen phase that the dermal papilla and stem cells in the bulge area are susceptible to permanent destruction.

Devices Currently Available 

Needle electrolysis, while generally considered to be a safe procedure is nonetheless invasive in nature and has the potential of side effects like infection, pitting, scarring, and pigmentation changes. Since one hair must be treated at a time, the process is very slow and tedious and can be quite painful. 1,2
Laser and other light sources are now in their third generation of development and have improved over the last several years to become a viable modality for selected patients.8In general, the current laser systems are indicated for hair reduction on patients with dark colored hair and Fitzpatrick skin types I-III. Newer systems are promising good results on skin types IV and V with the use of longer wavelengths.6,7,8
The problems with laser treatments involve the fact that melanin is the chromophore which absorbs the laser energy, heating the surrounding structures. If there is not sufficient melanin at the base of the hair follicle, and in the bulge area to absorb a sufficient level of energy to destroy the surrounding dermal papillary tissues, the laser is ineffective. This occurs in lightly pigmented and white hair where the laser has no effect at all. Also, when treating darker skin types or tanned skin, the laser energy is absorbed by the melanocytes causing potential long-term skin damage and pigmentation changes. 8
Noninvasive Electrical Devices

In the past few years a new class of devices have emerged. These devices apply a galvanic (direct) current to the follicle causing electrolysis to occur within the follicle, similar to needle electrolysis. If treated during anagen growth, these devices effectively treat both the dermal papilla and bulge region. However, they are still very slow in treatment and require multiple treatments to gain permanent results. Much like needle electrolysis, only small groups of hair can be treated at one time with operator fatigue a major factor in the outcome of the treatment.

Transcutaneous Patch Electrolysis

In the past two years, a new method of applying galvanic current was introduced to the market. Called the Transcutaneous Patch method, the current is applied to large areas of the skin using specially prepared surface electrodes. Up to 12 electrodes, approximately 2”X4” are used at one time, effectively covering an area 8”X12”. Direct current is passed through these patches for a period of 20-30 minutes. After the treatment period, the treated hairs are removed either via tweezing or waxing. According to the manufacturer, permanent disability of the hair follicle is achieved to those follicles that were in the active anagen stage. 

Objective 

It is the objective of this study the efficacy of Transcutaneous Patch electrolysis for disabling unwanted hair follicles.

Materials and Methods

Subjects

75 female subjects were chosen to participate in a blind controlled multicenter study of hair removal from the upper lip. Each of these subjects were only doing temporary methods of hair removal such as shaving, tweezing or waxing, and had not participated in any form of professional hair removal such as electrolysis or laser treatments. Each subject completed a questionnaire concerning their hair growth. Subjects who were pregnant or had a cardiac pacemaker were excluded. Informed consent was obtained from each subject.

Ages range from 18 to 56 years (mean 38.2 years)

Transcutaneous Patch Device

The Super-Phaser Gold dual channel galvanic device (International Hair Removal System, Inc., Southern Pines, NC) was used, a commercially available device that utilizes the Transcutaneous Patch method. This instrument has two separate independent channels, each of which has an output of 0-3000 (A of direct current. 

We modified the device so that channel 2 did not output current through the electrodes, but appeared to do so. This created a “sham” device used on the control site. The final device, then, after the modification, consisted of a normally operating first channel used at the treatment site, and a non-functional second channel used at the control site.

Treatment and Control Site

Each subject was used as their own control. One half of the upper lip moustache area (defined as the area enclosed by a line drawn from the philtrum, across the upper lip to the corner of the lip, to the outside of the nostril back to the philtrum) was arbitrarily designated as the treatment site, and the other was designated as the control site.

Transcutaneous Treatments

Subjects were instructed to refrain from tweezing or waxing for 4 weeks prior to the beginning of the study and to refrain from shaving for 1 week prior to the beginning to the study.

Following an initial consultation period, all hairs from each subject were waxed in the upper lip area and each was instructed to refrain from any mechanical hair removal means for the duration of the study. Each subject was instructed to return after 21 days to begin treatments. This ensured that any hair appearing at the beginning of the study is in the anagen stage.

On the first day of treatment, each subject was prepared for treatment on the upper lip area following the manufacturers instructions– low pH cleanser (Cleanze, IHRS, Inc.) followed by application of a peroxide based exfoliate (Enhance, IHRS, Inc.) followed by the application of a live enzyme cleaner (Phazyme, IHRS, Inc.). The entire upper lip area was treated, both the control and treatment side.

Pre-gelled Transcutaneous electrodes supplied by the manufacturer were carefully cut to fit both the treatment and control areas for each subject.

For the treatment side, channel 1 was used on the device, set to a level of 6 (750 (A). For the control side, channel two was used, set to a level of 6. Channel 2 of the device was disabled and did not output current to the treatment site, but appeared normal on the meter. This created a “sham” treatment as a control with no current passing through the electrodes.

On day 1, each subject received 20 minutes of treatment to both the treatment site and control site. Following treatment, all the hairs at both sites were waxed with NuFree soft wax and hairs were counted on the wax strips by a blinded examiner not involved in the treatments. The areas were examined for complete removal and the waxing was repeated as necessary to clear all the hairs from the area. This hair count was recorded for both sites by a blinded examiner.

Each subject returned for treatments every 14 days, each time receiving 20 minutes of treatment. All hairs were waxed following each treatment.

After the 6th treatment (12 weeks), the hairs were waxed and counted as on day 1. Counts were recorded for both sites. 

During the study, side effects of swelling, burning, pitting, change of pigmentation, or infection were noted.

Data Analysis

Statistical analysis was done on the data obtained using Microsoft Excel and JMP (by SAS).

Results

Table 1 shows a summary statistics of the  data collected. 

	Table 1
	Control Initial
	Control Final
	Treat. Initial
	Treat. Final

	
	
	
	
	

	Mean (hairs counted)
	45.52
	46.20
	49.04
	29.91

	Standard Error
	1.90
	2.15
	1.821
	2.025

	Median
	45
	45.5
	48.5
	27

	Mode
	61
	59
	35
	35

	Standard Deviation
	14.23
	16.09
	13.60
	15.16

	Sample Variance
	202.40
	259.00
	184.87
	229.73

	Kurtosis
	-0.71
	-0.73
	-1.41
	-0.51

	Skewness
	0.37
	0.13
	0.10
	0.36

	Range
	59
	63
	45
	60

	Minimum
	26
	15
	28
	2

	Maximum
	85
	78
	73
	62

	Sum
	2549
	2587
	2746
	1675

	Count
	56
	56
	56
	56

	Confidence Level(95.0%)
	3.81
	4.31
	3.641
	4.06


56 subjects completed the study; due to scheduling problems, 19 subjects did not complete the study and are not considered in the results.

Analysis:Initial and  Final Values

There is no significant difference between the means of Control Initial and Treatment Initial (this is what would be expected with each subject used as their own control). Results of a paired two sample test for means show that there is a significant difference between the means of the two variables Control Final and Treatment Final. This means that at the  = 0.05 level, the average number of hairs remaining in the treatment group is significantly less than the average number of hairs remaining in the control group. However, variances are not significantly different.

Analysis: Control Means, Before and After.  

The control method as described involved using a wax depilatory without applying a current. A paired two-sample test for means was applied to see if this treatment produced a difference in hairs remaining at the end of the test period.

The results show that there is no difference. There is no measurable reduction in the average number of hairs in the twelve-week treatment period using a wax depilatory. 

Analysis: Treatment Means, Before and After.  

The treatment method as described involved using a wax depilatory after applying a current. A paired two-sample test for means was applied to see if this treatment produced a difference in hairs remaining at the end of the test period.

The results show that there is a significant difference. There is a measurable reduction in the average number of hairs in the twelve-week treatment period using a wax depilatory after a current has been passed through the follicles under the electrodes. 

However, please note that the correlation is quite low. Regression analysis  -- specifically the R Square statistic -- shows that variation in the initial data only accounts for about 19% of the variation in final data. This shows that while the means of the treatment initial and treatment final variables are indeed different, it is difficult to accurately predict results on an individual basis. 

Analysis: Differences in Hair Counts

Another profitable analysis would be to compare the number of hairs removed using the control and treatment options. That data is as follows:

	
	Control Diff
	Treat Diff

	Mean
	0.68
	-19.13

	Standard Error
	1.418
	2.059

	Median
	0
	-18

	Mode
	8
	-18

	Standard Deviation
	10.56
	15.33

	Sample Variance
	111.49
	234.98

	Kurtosis
	-0.51
	0.82

	Skewness
	0.05
	-0.68

	Range
	46
	77

	Minimum
	-20
	-68

	Maximum
	26
	9

	Sum
	38
	-1071

	Count
	56
	56

	Confidence Level(95.0%)
	2.83
	4.11


This is the set of summary statistics for the data. A cursory glance at the data shows that the treatment produced an average of 19.13 fewer hairs at the end of the twelve-week period, compared to an average increase of 0.68 hairs using the control. 

Also obvious is that variances for this data are quite different.  
Statistics comparing this data are as follows:

	t-Test: Two-Sample Assuming Unequal Variances

	
	
	

	
	Control Diff
	Treat Diff

	Mean
	0.68
	-19.13

	Variance
	111.49
	234.98

	Observations
	56
	56

	Hypothesized Mean Difference
	0
	

	df
	98
	

	t Stat
	7.96
	

	P(T<=t) one-tail
	1.53
	

	t Critical one-tail
	1.66
	

	P(T<=t) two-tail
	3.06
	

	t Critical two-tail
	1.98
	


Ho: µcd = µtd

Ha: µcd > µtd

We reject Ho if the t-statistic is above 1.66. Our t-statistic is 7.96. So we reject the hypothesis of equal means and accept the alternative. There is a significant difference in the means. 

Note that 53 of the 56 people in the study (94.6%) received greater benefit from the treatment than the control.

Reductions in hair amounts as percentages from the original count are as follows:

	
	Control
	Treatment

	Gain in hair (>10%)

No hair reduction
	25 (44.6%)

13 (23.2%)
	4 (7.1%)

5 (8.9%)

	10-24 % reduction
	9 (16.1%)
	6 (10.7%)

	25-49 % reduction
	9 (16.1%)
	22 (39.3%)

	50-74 % reduction
	0
	12 (21.4%)

	75-89 % reduction
	0
	4 (7.1%)

	90+ % reduction
	0
	3 (5.4%)


68% of the control group actually increased in the hair present or had no reduction, compared to 16% of the treatment group. 32% of the control group had a decrease in hair present, compared to 84% of the treatment group.

Notice that more than 10% of the individuals received no hair reduction by using the treatment. This means that while the treatment is more efficacious than the control, no individual guarantees can be made. As shown above, individual responses to treatment can vary widely.

Side effects

Skin hyperemia was reported following treatment on 92% of the subjects with a duration of between 15 minutes and 90 minutes. No burns, pitting, infection, or changes of pigmentation were reported.

Conclusions

The data presented shows that there is a distinct difference between the efficacy of the treatment and the control. 

For a group, the treatment option is much more effective. The average difference between removal rates of treatment and control is 19.12 hairs per person., representing an approximate 40% decrease over 15 weeks.  There was no hair reduction in the majority of the control sites, with significant reduction at the treatment sites. However, it must be stressed that that is an average over the entire group. Variances are much too high to make the promise of hair removal of any amount to any individual. 

It would be unethical to promise any individual guaranteed results over a specified period of time. However, it has been shown that using the treatment option described is more effective than the control, and that using the treatment is more likely to be effective than using the control. 

The 15-week scope of this study provided for sufficient time for any hairs to regrow that were removed on day one. This was shown by the control site final hair counts, which were on the whole, greater than the initial values. 

Discussion

As the data analyses show, the Transcutaneous patch electrode method is a very viable alternative for hair removal. Since it can be used on all skin types and hair colors with no side effects, the method has advantages over the laser. Also, the low relative cost of the equipment and the lower cost of treatment versus light therapies should enable many more users to offer this service.

One must be very careful to present this and other hair removal equipment to prospective patients with caution and honesty. As the data clearly points out, there is no way to predict the outcome of hair removal treatments on individual clients, including the total number of treatments required to clear an area of unwanted hair. This finding is consistent with the investigators years of experience with electrolysis and serves to emphasize the complex nature of human hair growth cycles and their control.

More research will continue in this field as new and better techniques for applying current are discovered. In the meantime, Transcutaneous electrode patch treatments are certainly efficacious and safe for the removal of client’s unwanted hair.

References

1. Hock DL, Seifer DB. New treatments of hyperandrogenism and hirsutism. Obstet Gynecol Clin North Am 2000; 27(3): 567-81, vi-vii.

2. Wagner, RF Jr. Physical methods for the management of hirsutism. Cutis 1990; 45(5): 319-21, 325-6.

3. Gilchrist VJ. Hecht BR. A practical approach to hirsutism. Am Fam Physician 1995; 52(6): 1837-46.

4. Richards RN, Uy M, Meharg G. Temporary hair removal in patients with hirsutism: A clinical study. Cutis 1990; 45: 199-202.

5. Ebling FJ. The biology of hair. Dermatol Clin 1987; 5(3): 467-81.

6. Arcia C, Alamoudi H, Nakib M, Zimmo S. Alexandrite laser hair removal is safe for Fitzpatrick skin types IV-VI. Dermatol Surg 2000; 26(2): 130-4.

7. Goldberg DJ. Unwanted hair: evaluation and treatment with lasers and light source technology. Adv Dermatol 1999; 14:115-39.

8. DiBernardo BE, Perez J, Usal H, Thompson R, Ferraro FJ, Fallek SR. Laser hair removal. Clinics in Plastic Surgery 2000; 27(2): 199-211.

Address any correspondence to:

Mark H. Chandler, MD

26 Pinecrest Plaza, #273, Southern Pines, NC 28387
