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Introduction and Objectives: Tap water iontophoresis is a promising therapy for palmoplantar hyperhidrosis. Non-affordability and
nonavailability of the marketed device restrict its usage for many patients hailing from villages or small cities. Materials and Methods:
In an article named “A simple user-made iontophoresis device for palmoplantar hyperhidrosis” published previously in this journal, a
simple inexpensive homemade device that runs on 12 V direct current battery was described. We made a small modification by using
a 220-12 V alternate current to direct current semiconductor diode-based transformer for the current supply. Results: The added
innovation made the device lightweight, cheaper, and usable with domestic electric supply at home/clinic. Sustained supply of current
at same voltage without dip and non-requirement to change/replace battery are added advantages. Cost of the whole assembly is ¥310.
Working and clinical efficacy of our device were comparable to the commercially available apparatus as reported by 13 patients who
received thrice a week of 15min sessions with our device. Mild electric pricking sensation was felt by all patients. Four of thirteen
reported that pricking sensation was a bit more with our device as compared to the marketed device. No calibration for intensity is
available in our device. Conclusion: This simple to assemble and inexpensive device makes iontophoresis applicable in many needy
patients with similar efficacy and few limitations compared to expensive marketed devices.
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for all patients. Thus, a home-based inexpensive device is
the need of the hour for increasing acceptance of TWI in
the management of PPH.

INTRODUCTION

Idiopathic (primary) hyperhidrosis is defined as excessive
sweating without a clear etiology. Excessive sweating
of the palmoplantar, axillary, or cervicofacial region

usually occurs bilaterally and causes social, psychological, MarteriALs aND MeTHoDS

emotional, and professional difficulties for the afflicted.
Its incidence is reported to be between 0.6% and 2.8% in
both the genders."!

Tap water iontophoresis (TWI) is one of the safe and
effective noninvasive first-line therapy in moderate and
severe palmoplantar hyperhidrosis (PPH).24 However, in
a resource-poor setting such as ours, iontophoresis cannot
be offered to all the affected patients because of high
cost and/or nonavailability of the marketed device. Also
frequent visits to hospital/clinics are not always possible
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A simple user-made iontophoresis device was described in
this journal last year, which runs on 12 V direct current
battery.”! Excellent reduction in PPH without any adverse
effects was reported within 3 months of therapy in one
patient with the same device [Figure 1]. We made a small
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modification by using a 220-12 V alternating current
(AC) to direct current (DC) semiconductor diode—
based transformer for the current supply [Figure 2]. The
transformer is easily available in most electrical shops
and used in decorative light-emitting diode (LED) lights
[Figure 3]. The components of the whole assembly with
the cost are given in Table 1.

The transformer has the input end for AC supply. It is
connected with the help of connecting wires and electricity
plug to the domestic current supply. The two output ends of
DC supply are connected with the help of wires and clamps
to each stainless steel plates containing tap water. When the
current is switched on, the device is ready to be used.

PROCEDURE

Thesstainless steel trays are to be placed on anonconducting
surface without touching each other. The trays are filled
with tap water enough to completely dip the palms/soles.
One clamp is connected to each of the tray and the 12-V
DC flows through the transformer once it is connected to
the main supply. The patient can be seated on a wooden
stool or stand with shoes on and made to dip soles/palms
in the trays [Figure 4].

ResuLts

The added innovation made the device lightweight,
cheaper, and usable with domestic electric supply at

Table 1: Components and cost of the device

S. no. Particulars Quantity Cost (rupees)

1. 220-12 V (AC to DC) transformer 1 80

2 Connecting wire Sm 15

3. Electricity plug 1 10

4. Metallic clamps 2 5

5 Stainless steel plates 2 200
Total cost %310

Figure 1: Direct current battery—based homemade iontophoresis
device described by Nagar and Sengar (Image used with permission
from: Nagar and Sengar. A simple user-made iontophoresis device for
palmoplantar hyperhidrosis. J Cutan Aesthet Surg 2016;9:32-3.)

home/clinic. Sustained supply of current at same voltage
without dip and non-requirement to change/replace
battery are added advantages. TWI with our device was
offered to 16 patients. However, only 13 (9 men, 4 women,
age ranging from 15 to 38 years) of them could accept it.
Other three did not accept the therapy because of fear/
anxiety. The initial working of our device was compared
with the commercially available device (manufactured
by Dermaindia, Chennai, India) for all 13 patients. Mild
electric pricking sensation was felt by all, which was
similar to both the devices. Four patients told that pricking
sensation was a bit more with our device as compared to
the marketed device; however, all tolerated the therapy
well. Further TWI was continued with our device. Three
sessions of 15min each were given alternate days, 3 days
in a week for 1 month. Five patients noted reduction in
sweating at the end of 2nd week, whereas seven mentioned
reduction in sweating after eight sessions in the 3rd

Figure 2: Semiconductor electronic transformer-based device
connected to main AC current supply
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Figure 3: Easily available LED strip light adapter/transformer that
converts 220 V/5 A AC current to 12 V/1.5 A DC current

Figure 4: Tap water iontophoresis being performed in a patient of
palmer hyperhidrosis

Table 2: Brief summary of results

S. no. Particulars Results
1. No. of patients offered 16
iontophoresis
2. No. of patients accepted 13 (M:F = 9:4) (age range,
iontophoresis 15-38 years)
3. Sweating reduction achieved at 513
2 weeks
4, Sweating reduction achieved at 7/13
3 weeks
S. Nonresponse 1/13
6. Poor compliance 1/13
7. Adverse effects 0/13
8. Period of remission observed with 6 months

weekly maintenance sessions of
iontophoresis
M = male, F = female

week. One male patient did not get any reduction even
after 16 sessions. He was then given tablet glycopyrrolate
(1mg) twice daily. For other patients, TWI sessions were
continued at the same frequency for 2 months. Thereafter,
all the patients continued 15min session once a week
as maintenance. One patient who stopped the therapy
altogether experienced increased sweating after 3 weeks
of discontinuation. Rest others did not complain of
increase in sweating at 6-month follow-up. No objective
tests (e.g., starch iodine test) were performed to measure

the effectiveness. No adverse effects were noted. Results
are summarized in Table 2.

Discussion

TWI is a very promising but limitedly used therapy for
idiopathic PPH.E4 A controlled trial including 112 patients
of palmer hyperhidrosis showed that after eight treatments,
sweating was reduced by 81.2% from the baseline. This
reduction was seen 20 days after the eighth treatment with
the mean return of symptoms occurring at 35 days.[

Marketed iontophoresis devices are not easily available and
are expensive. To the best of our knowledge, Levit!” was
the first person to report a homemade iontophoresis device
in 1968. However, assembling such a device as described
by Levit” is cumbersome. With the advancement in
electronics and use of semiconductor-based transformers,
assembling can be made very simple as with our device.
Although very simple, we have not come across any
published reports or any clinicians who suggested such
devices to the needy patients. The device described by
Nagar and Sengar®® was also designed by a patient himself
who came from an engineering background. Such devices
will increase not only acceptance but also long-term
compliance in the maintenance phase. A recent report on
compliance with TWI in PPH concluded that the main
reason for poor compliance during maintenance phase
was the lack of time to visit the hospital; on the other
hand, some patients could do it regularly at home with the
purchased device.®

Our device is usable with domestic electric supply and is
expected to produce sustained current without voltage
dip till the transformer is functioning well. Transformer,
which may become nonfunctional with time, can be
easily replaced. Although four patients told the pricking
sensation was more, no serious side effects such as
erythema, vesiculation, and fissuring were observed.
Inability to calibrate the intensity of voltage was one
major limitation; however, if desired, this can be achieved
by using a coil-based transformer that costs around
%300-3500.

CoNCLUSION

Homemade inexpensive devices such as this can make
iontophoresis therapy widely accepted with Dbetter
compliance. Similar efficacy and few limitations compared
to expensive marketed devices are expected; however,
further randomized trials with objective measurements
can be conducted for better comparison.
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