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ABSTRACT

Breast milk is the perfect food for babies in early life because it contains many antibodies for the baby's immunity and can
prevent diarrhea that will cause infants' and toddlers' death. Many postpartum mothers complain that their milk does not come
out, so that they cannot provide adequate milk coverage to their babies and experience breast engorgement because the milk
collects in the ductal system causing breast pain and soreness. Two hormones are essential in influencing breast milk, namely
the hormone prolactin and the hormone oxytocin. It is necessary to stimulate those hormones by oxytocin massage and breast
care. This study aimed to design a BERES therapy instrument equipped with warm compresses to facilitate breastmilk. This
study compared before and after therapy in postpartum mothers with ten respondents. This study exposed an increase in ml, with
an average increase of 27,3 ml, while the average breastmilk volume before treatment was 20 ml. The increase in breast milk
volume shows that this therapeutic instrument works as expected. The results of the instrument function test with a 15-minutes
timer measurement obtained an average of 900 seconds and a 20-minutes timer measurement an average of 1199 seconds; it
means that the time setting is accurate, and the temperature measurement on a warm compress is stable with a temperature range
of 40 ° C - 44 ° C, so it is safe and comfortable to use for postpartum mothers
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1. INTRODUCTION

Breast milk (Breast Milk) is the perfect food for babies
because breast milk composition suitable for the baby's
needs, and the content of the most protective substances is in
the colostrum. Cholustrum is yellowish breast milk produced
the first three days after the baby is born. Breast milk is the
first immunization given to babies because breast milk
contains various immune and immunoglobin substances that
make breast milk irreplaceable from formula milk. Exclusive
breast milk is another no-food supplement in infants aged 0-
6 months[1][2][3]. So great are the benefits of breast milk
that it is recommended for a mother to breastfeed her child
for two years, Allah SWT said in Q.S. Al Bagarah 2 verse
233, which means "Mothers should breastfeed their children
for two whole years."

The number of nursing mothers is only 42% of all mothers
who give birth; of that 42%, only 44% of babies get breast
milk the first hour after birth. Then 62% of babies got breast
milk on the first day after birth, and 50,8 of babies were given
breast milk within the first one month of birth. Breast Milk
Coverage in Indonesia in 2011 was 17%, and in 2012 it was
27%. Despite the increase, the coverage of exclusive
breastfeeding did not meet the target in 2012. The data is
taken from The Indonesian Demographic and Health Survey
(SDKI) data in 2012 [4][5][6]. Based on government

regulation of the Republic of Indonesia number 33 of 2012,
breast milk must be given to infants from birth during the
first six months without adding or replacing other food or
beverages [7][8] The national target in exclusive
breastfeeding is 80%; however, based on Basic Health
Research (Riskesdas), exclusive breastfeeding in infants for
six months is only 40,6%, far from the target set. The less
exclusive breastfeeding to the baby from the mother leads to
indigestion, lack of immunity, and respiratory tract
infections in the baby. Deficiency in breast milk production
and poor knowledge of breastmilk's importance are the
causes of mothers' decision to give formula milk to their
babies. The World Health Organization (WHO) reports the
cause of the high infant mortality rate (IMR) 55% of cases
suffered acute pneumonia, and 55% of deaths due to diarrhea
by underprivileged food in the first six months of life
[91[10][11].

In increasing the coverage of exclusive low breastfeeding
rates, there needs to be an effort to increase breastfeeding. In
this effort, two crucial things affect the production and
expenditure of breast milk[12]. The hormone prolactin
influences breast milk production while breast milk
production is affected by the hormone Oxytocin. Prolactin
and oxytocin hormones can affect breast milk production, so
it must perform breast care by breast care method and
massage in the spinal area. By stimuli in the hormones
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prolactin and Oxytocin can increase the production of breast
milk [13][14].

Breast care postpartum is a necessity for mothers.
Wherewith breast care will significantly help the production
of breast milk that impacts increasing breast milk production.
If a mother is stimuli in manual breast care, it will routinely
help increase breast milk production so that the mother can
breastfeed exclusively [15][16].

Warm compresses are an option to reduce and even
overcome pain in the breast. Pain in the breast is a problem
in postpartum mothers that arises from milk infusion or
breast engorgement due to narrowing the lactiferous ducts
that are not completely emptied [17]. Breast milk dam will
cause breast pain, heat, pain, and tension, making postpartum
mothers uncomfortable and can inhibit milk production due
to these conditions [18][19]

Another method to increase milk production is by taking
the domperidone. Generally, this medication is consumed at
a dose of 30-60 mg/day, and the maximum recommended
dose is 80 mg/day. After 14 days at a dose of 30 mg/day, the
use of domperidone increased breast milk volume by 215%.
If consumed at a 60 mg/day dose, it could increase breast
milk by 367%, but increasing the dose of domperidone was
directly proportional to the side effects. The side effects of
taking 30 mg/day are headaches, dry mouth, and stomach
cramps; then, if taking 60 mg/day, there are additional side
effects such as constipation and depression. The effect on
infants is not significant because the amount of domperidone
secreted in breast milk is 0,2 pg / kg/day[20]. The
domperidone dose must be gradually decreased to
discontinue the usage since it can trigger withdrawal
symptoms, including anxiety, insomnia, and an increase in
pulse [21][22][23].

From the existing problems, by today's rapidly developing
technological advances, there should be no such problems
mentioned earlier; therefore, breastfeeding mothers need an
instrument that works automatically to help their work
without giving side effects to postpartum mothers
themselves. Therefore, the researcher wanted to design a tool
in the form of an automatic mammary gland massage bra
using the Arduino-based breast care method to facilitate
breastmilk and is equipped with a warm compress to relieve
breast pain, causing a relaxing effect on the user.

2. RESEARCH METHODS

2.1. Software Design

Based on the tool's design, it is found that the various flow
in Figure 1 is a massage tool flow chart, and Figure 2 is a
flow chart on the compress tool used in prototype work.
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Figure 1. Massage Tool Flowchart

When the switch is in the ON position the microcontroller
initializes the program to run, after pressing the start button,
the motor will move as a massage control and the duration of
the tarapi lasts according to the time set. After the therapy
has been carried out, the motor will stop moving according
to the time setting that was set at the beginning, if the therapy
fails or has not been completed, the process will repeat from
the start process. After the motor stops, the massage therapy
process is complete.

When the appliance is turned on, the heater will run, then
press the start button; the timer will count down for 15
minutes. After the time has reached 15 minutes, the heater
will die; if the therapy fails or has not been completed, it will
repeat from the ON timer process. After the heater turns off,
the therapy process is complete.

| Timer ON |
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| Timer OFF |

1

| Heater OFF |
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Figure 2 Compress Tool Flow Chart
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2.2. Hardware Design

2.2.1. Minimum System Circuit

The component specifications used in the minimum circuit
of this microcontroller system use ATMega328P, 16MHz
crystal, push-button, 330Q2, and 10kQ resistors, LEDs, and
10uF and 22pF capacitors. This circuit requires a voltage of
+ 5VDC and GND to work. Serves as a tool activity
controller where the ATMega328P IC is given a program to
control the tool's overall work system. This system's
minimum circuit is equipped with 12C, which connects the
LCD as a time display with a microcontroller [24].

2.2.2. Motor Driver Circuit

The component specifications used in this motor driver
circuit are BD139, transistor, 330Q resistor, and 12V relay
[25]. The circuit is as presented in Figure 3.

+12v

I
§H f* b

R9 Q5

BD139

Figure 3. Motor Driver Circuit

In this circuit, two transistors function as switches. The
transistor Q4 functions to switch the motor grounding so that
when it is given HIGH logic on the input, the collector and
emitter legs are connected, and the motor will rotate.
Transistor Q5 functions to switch the relay's grounding so
that when given HIGH logic input, the relay will be active;
the relay's function is to change the motor's polarity. The
motor rotation will automatically change when the relay is
activated, and the motor rotation will return to its original

state when the relay is turned off again.

2.2.3. Driver Heater Circuit

The component specifications used in this heater driver
circuit are BD139, transistor, 330Q resistor, solid-state relay
(SSR), and A.C. heater. The heater driver circuit functions to
control the heater's work, where the heater is turned on using
the voltage from the PLN networks.

2.3. Data Collection

Data collection is by measuring milk volume in
breastfeeding mothers by comparing the volume of breast
milk before and after using the therapeutic tool. Measure
heater temperature using a digital thermometer. Measure the
punctuality of setting using a stopwatch and count the
number of massager revolutions against time.
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2.4. Instrument Design

The prototype massager has a keypad that functions as a
start button, a 15-minute timer, a 20-minute timer, and reset,
and uses a 16 x 4 LCD to display the time. There is a LAN
cable as a link between the control box and the therapy vest.

Figure 4 is a compress tool design that has been created.

Figure 4. Comprss Tool Design

In the compress prototype are two push buttons to start and

reset, an on / off switch to turn on and off the therapy device's
control.

3. RESULT AND DISCUSSION

3.1. Breastmilk Total Volume Measurement

This test is performed on postpartum mothers with an age
range of 21-33 years; the measurement is proceeded by
comparing the volume of breast milk before and after using
the therapeutic device; the measurement results are presented
in Table 1.

Table 1. Breastmilk Total Volume Measurement

Result Data (ml)
No. Name
Before After
1 | Sumarsini 30 42
2 Wulan 2 10
3 Purwani 20 28
4 Tri 5 10
5 Arum 45 70
6 Astuti 10 8
7 Rima 20 28
8 Diani 18 18
9 Ifah 35 39
10 Itun 15 20
Total 200 273
Mean 20 27.3

Table 1 shows the results of measurements of the
amount of breast milk volume carried out by respondent ten
postpartum mothers; before doing therapy, the average
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amount of breast milk was 20 ml, and after therapy had
increased by an average amount of 27,3 ml.

3.2. Timer Measurement

The measurement test is done by measuring the timer ten
times on a therapeutic device using a stopwatch.
Measurement of the timer was carried out at the respective
setting times on the appliance, namely 15 minutes and 20
minutes [17]. The measurement results are in Table 2.

Table 2. Measuring timer on the massager

Timer
(seconds | Total Mean Error
)
900 0%

9000 900

0,08%
1200 11990 1199

Table 2 shows the measurement results of the 15 minute
and 20-minute timers. The obtained percentage error in the
measurement of the 15-minute timer is 0%, and the
percentage of error in the measurement of the 20-minute
timer is 0,08% with 1 correction value.

3.3. Massage Cycles Total to Time

This test is undergone by computing the number of
massager rotations for ten trials; the data are in Table 3.

Table 3. Massager Cycles Total to Time

Minutes | Number of | Number of
Number |Left rotation|Right rotation
1 8 9
3 24 27
5 40 45
7 56 63
9 72 81
11 88 99
13 104 117
15 120 135
17 136 153
19 152 171
Total 800 900
Mean 8 9

In Table 3, it is revealed that the average rotation on
the left side is eight times, and the average rotation of the
right side is nine times; this number has a rotation tolerance
on the tool as much as one time.
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3.3. Compress Tool Temperature Measurement

The temperature measurement test on the compress
measures the temperature using a digital thermometer every
minute for 15 minutes to determine whether the temperature
is stable or not, where the temperature is safe for warm
compresses with a value range of 40,5 ° C - 45 ° C [5]. The
results of temperature measurements on the compress are in
Table 4.

Table 4. Compress Tool Temperature Measurement

. Heater Heater
No [Minutes Temperatu Temperature
Number . re Right Side
eft Side
1 1 42,7°C 41,5°C
2 2 42,1°C 41,2°C
3 3 41,8°C 41,3°C
4 4 41,8°C 41,8°C
5 5 41,7°C 41,8°C
6 6 42,1°C 41,7°C
7 7 41,9°C 41,5°C
8 8 41,9°C 41,9°C
9 9 41,7°C 41,4°C
10 10 42,6°C 41,6°C
11 11 42,2°C 42°C
12 12 42,2°C 42,1°C
13 13 43,2°C 42,3°C
14 14 42,7°C 41,7°C
15 15 42,4°C 42,9°C

In Table 4, the right and left heaters to have
temperatures between 41,2 - 43,2 ° C, so it is safe and
comfortable to use for postpartum mothers because they do

not exceed the recommended compress temperature.

4. CONCLUSIONS

After carrying out the manufacturing process,
experiments, testing tools, and data collection, it can be
concluded as follows:

1. In the average measurement, breast milk has increased
after therapy by 27, 3 ml.

2. In the timer measurement with a stopwatch as comparing
instrument, the error value is 0% for the 15-minute timer
data collection, while the 20-minute timer data collection
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with a correction value for 1 second and an error value of
0,08%.

3. In measuring the number of rotations of the massager
against time, it has an average value of 8 turns on the left
and has an average value of 9 turns, where this number
has a correction of 1 turn due to different gear conditions.

4. In measuring the compress's temperature on the heater on
the right and the left is stable, where the safe temperature
range for warm compresses is 40 ° C - 45 ° C, so it is safe
and comfortable when used for postpartum mothers.
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