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Individuals gradually lose their vision and memory with
aging, and they may also fail to take their medications
on time, which is harmful to their health. Sorting
medications for elderly patients is difficult and can be
challenging. The fact that those in charge of arranging
large quantities of medication for elderly patients make
countless negligent in medical dosage and it is
challenging for elderly patients to remember their
medication. To overcome these hurdles a prototype of
pill dispenser device that can release the tablets
without the caregiver intervening is created. The pill
dispenser is recommended for use by emergency
rooms, hospitals, individuals who take ongoing
prescriptions, and geriatric people with different
diseases. Smart pills Alert and dispensing system is
based on internet of things which will be controlled by
caretaker remotely, the doctor or caregiver will preset
the prescribed time (morning, evening and night) of
the medicine at distance which will reduce the full time
intervention of caretaker. The Smart pill alerts and
dispensing system will alert the patient at the
designated time to take their prescription. Additionally,
the consists of buttons which will avoid opening of
dispenser by infants. As soon as, patient unlocks the
dispenser, the right pill will be released. The caretaker
has control over the timing of the pills due to the
program of this dispenser which is based on Internet
if Things (IoT). It also has an alarming system that
may remind the patient about their pills. This one will
self-dispense pills. The application displays alarms for
taking prescriptions, showing "Morning Dose Time,"
"Evening Dose Time," and "Night Dose Time" when
time approaches.
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INTRODUCTION

According to estimates, more than 100,000 persons per year in the United States die naturally in part as a
result of not following treatment recommendations [1]. As concerning tdone in five (21%) patients do not
follow their medication, and 1 out of ten (10%) patients do not take their medication as directed [2]. There
may be many people out there that require ongoing assistance, including the elderly, family members, and
persons with special needs [3]. Six percent of patients out of twenty are unable to acknowledge their own
medications [4]. Medication is used to enhance well-being and lower injury and mortality rates [5]. If drugs
are utilized cautiously and effectively to treat the condition, result progressive [6].

By preventing prescription errors, the ultimate focus of health care services is to maintain wellness of patients
[7]. Elderly patients with dementia who are taking medication need assistance from any caregiver with their
daily pills [8]. Elderly people, however, are greatly impacted by medication schedules, and because ageing
is accompanied by declining vision and memory, they frequently forget to take their regular medications [9]

Healthcare professionals may suggest reducing the number of medications prescribed, utilising pill organizers
or other reminder devices, including carers in medication administration, and addressing any underlying
cognitive or sensory deficits to resolve this issue [10]. Additionally, it is crucial to regularly assess and modify
medication schedules to make sure they are appropriate for the patient's medical conditions and general state
of health [11].

This prototype controls when patients take prescription medication, is based on an ESP32.The timing and
dosage are set up according to the doctor's instructions remotely. The pill dispensing system is "smart™ since
it is simultaneously managed and operated without theregular interruption of a caregiver. Additionally, the
automatic distribution of pills from the slot includes button lock mechanism to identify the patient, preventing
interference from children and minimizing medication waste, as well as the addition of a buzzer to remind
patients to take their medications. The pill dispenser will only dispense the recommended medication, making
it easier for people with impaired vision to recognize the medication.

The prototype is in considerable interest since it may be used in homes, hospitals, andsenior centers where
patients require additional care. It will be especially useful in such environments because it can regulate
patient medication timing, reducing their need to worry about our patients. Due to the fact that they must
manage numerous medications. The caretaker's workload will be minimized, and time will be saved with this
technology [12].

In 2012, the remotely programmable smart pillbox was developed in which the pillbox does have a web
application that the doctor, nurse, or caregiver can use to configure and monitor the pillbox [13]. In 2015,
Italy developed smart pill dispenser, the technology automatically identifies patients and updates the carer
on pill uptake activities via the smart phone, simplifying data transfer between the dispenser and the patient
[4]. In 2016, medicine reminder machine was designed. Concept suggests a Wireless wristband and a medical
alert device for domestic use [7]. In 2017, a low-cost pill dispensing system was introduced that was easy to
use, portable and provides patient care with health practitioner-prescriped medication. This affordable system
was designed to dispense medication automatically by programming in the background [9]. In 2018, the smart
medicine reminder device was designed specifically for elderly people. The Novelty of the design was its
architecture, it uses raspberry pi as a micro-controller and it is 10T based system [3]. In 2019, Medication
dispenser was developed which was controlled by small servo motors to push the medicine towards the
consumer [14]. In 2020, work on Artificial intelligence was done and smart pill system which is 0T based
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was developed. Design is unique in that it was an Al-based IoT system. The proposed system intends to assist
each individual and institution that is reliant on medicine by providing expertise in real-time diagnosis [15].
In 2021, Intelligent medication box with medication monitoring and reminder system for elderly people was
developed. The suggested medicationis considerably safer because it clearly conveys information about time,
dosage, and drug stock. It also arranges various pills in the appropriate sub boxes for the next fill by the
caregiver. The novelty of this box was that it will maximum 3 times alert the patient [16]. In 2022, Smart
medicine system was developed, the system was totally 10T based and they specifically designed it for
elderly patients. The novelty of the system was that in order to check a patient's medication compliance,
this project was created using amagnetic switch sensor and an FSR sensor as its primary components [17].

METHODOLOGY

There are two significant modules that make up the proposed smart pill alert and dispensing system;the
dispensing system and the alarm system. The alarm system is controlled remotely via telehealth by the
caregivers or specialist, as shown in figure (1) and it will operate in accordance with the prescribed hours
and days. The alert system, on the other hand, will manage the system that will dispense the medicines.

-

Caretaker The Smart Pills
Alert and

Dispensing System

1 1
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B
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Figure 1: General diagram of system flow

Hardware Interface

The hardware of the system interfaces with the application, which is controlled by the caretaker. The caretaker
places the medication for a week in the slots. The system consists of three slots that are designated for morning,
evening, and night doses which are subdivided to carry medicines of a week. According to the doctor's
prescription, the medical attendant will place the medications in the slots. The box will be opened in
accordance with the caretaker's preset morning, evening, and night times. The alarm system will notify the
patient to take the medication at the specified time. The system contains a push buttons to unlock mechanism
that will release slots for the administration of medicine.

The hardware is controlled by an ESP 32 microcontroller in the system. When medicine indications are made

by leds and a buzzer, two buttons are used to open and close the medicine slots. System interface is provided
by a mobile application. The system's block diagram is displayed in Figure (2).
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Figure 2: Block diagram of Prototype
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Figure (3) displays how the device operates. The device will perform the three main functions:

Control of dispenser through 10T
Indication of Pills by Alert system
Dispense off required medicine by dispenser model.
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Figure 3: Flow chart J
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Control of Dispenser through 10T: The internet of things (10T) is used to operate the smart pill and dispensing
system. Doctors and caregiver may easily access data remotely due to the 10T. The provider sets the dosage,
time, and quantity of the medication, which helps the dispenser work well.

Indication of Pills by Alert system: The smart pill dispenser uses an alarm system with LED blinking to alert
patients about prescribed medicine times. It buzzes the alarm and turns on the LED of the appropriate slot.
Dispense off required medicine by dispenser model: System is initialized by the caretaker. Caretaker must
first enter the medication time in the application of the system. As the medicine time draws near, the system will
use the current time to indicate it via buzzer or led. The slots open as soon as the patient presses the open button,
dispensing the medication. When patient presses the close button the medication is rejected and application
displays that information to caretaker. The micro-controller is attached to servo motors that drive the dispenser.
The desired medication slot will be opened after the microcontroller sends the appropriate command to the
servomotors. Figure (3) shows how the system works.

\ ' NIGHT
MORMING o EvENING DOSE
DOSE DOSE

Figure 4: Final layout of Designed Prototype

Software Interface

An application interface enables the user to track and continuously monitor their medication routine from any
location at any time. Even when there is no direct touch, the doctor and carer may keep an eye on the patient
thanks to our user-friendly programme. The application shows a broad overview of the medicines that must be
taken each day along with their timing after login in.

SMART PILLS ALERT AND DISPENSING
SYSTEM

Figure 5: Software Interface
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The application is divided into two sections: The data section displays the system's current state, including
morning, evening, and night conditions. If a patient takes tablets, the condition is fulfilled, and a voice-text
message “dose taken” is sent. If the patient rejects the pill, voice-text message “the dose has been rejected” is
sent to informed the carer. The text boxes in the preset time setting will accept integer values as commands. Text
boxes allow preset morning, evening, and night dose times, ensuring medication administration without delays.
The HH stands for hour, MM for minutes, and SS for seconds in the above diagram. The Smart Pills alert and
dispensing system will update as soon as the time is selected and begin dispensing pills in accordance.

RESULTS AND DISCUSSION

The results were obtained by analyzing the interfacing between the system and mobile application. Once time
is set to the system via mobile application, the time is recognized and analyzed by system and system alarms
the patient and dispense the medicine on required time. The outcome of the project is measured by success rate
of pill dispenser.

The application displays an alarm for taking morning, evening, and night prescriptions. It displays "Morning
Dose Time", "Evening Dose Time" or “Night Dose Time” when the time approaches. When the patient opens
the drawer and takes the medication. The application displays “Morning Dose Taken”, “Evening Dose Taken”
or “Night Dose Taken”. “Dose Not Taken is displayed when patient rejects the medication. Figure (6) shows
the status of the morning prescription.

Data Data
True
False

True
False
False
Preset Time Setting

El (o I o Lo |
Ea (o I o o0
n Morning Dose Time E'

Figure 6: Morning Dose Status

False
Preset Time Setting

I Morning Dose Not Taken I

When the time approaches, patients have the choice of taking their prescription or not. There are two red buttons
one for accepting medicine and other for its rejection shown in below figure. When patient open the drawer a
message ‘pick your pills’ is displayed on LCD. When patient takes the medicine a message ‘Dose Taken’ is
display on LCD.
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Figure 7: LCD display

The development of smart medicine Reminders have been accompanied by a dramatic rise in the prevalence of
the elderly population growth worldwide. The smart pills alert and dispensing system is a tool that uses an alarm
to prompt users to take their medications either alone or with the assistance of a carer. 10T, which is still a
developing industry, has the potential to significantly alter how we live. 10T will connect individuals and
machines, resulting in a more connected way of living.

Elderly people need to take various drugs since their physical and, in rare instances, mental abilities are
deteriorating. In light of this, the idea of an loT-Based Smart Medication Reminder Gadget will present an
excellent commercial opportunity. Many studies have revealed that only a very small percentage of elderly
people actually remember to take their medicines [18].

This system gradually reminds users to take their drugs in order to assist them follow their prescriptions. It first
alerts the patient via a smartphone notice about his or her scheduled medication, and then it does so utilizing
the pill dispenser's LCD, LED, and buzzer. The technology in place also makes it possible for the doctor and
carer to monitor the patient's intakes. Studies reveal that the elderly value the proposed system and are motivated
to take their medications successfully, safely, and without causing any disruption [13].

Smart pills alert and dispensing system is tested at an elderly patient at home who is under the supervision of a
single caretaker. Since the caretaker is unable to recall all of the patient's medications and dosages. Following
initial authentication of the patient and caretaker, the caretaker refills the medication ones a week as the system
can store medicines for a week. Based on the motor controller, the correct drawer will be pushed with the help
of servo motors. The drawer has seven sub slots where each slot carries medicine for single time of the day.
The development of mobile applications as well as intelligent devices for healthcare services can have the
desired possible expansion given the recent dramatic growth in the use of cell phones and mobile apps. Despite
the fact that there are numerous mobile applications available for medication reminders, improved all-around
smart medicine apps and gadgets are required to assist with proper drug administration and improve medication
compliance. When drugs are taken according to the right methods, the severity of going through a difficult
moment in a patient's life may be minimized.

The Internet of Things based smart medication reminder device is currently only being created as an Android
mobile application. The loT-Based Smart Medication Reminder Device's lack of a self-developed cellular
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connection is another flaw, making it entirely dependent on external connections like the Internet.

The loT-based smart medicine reminder device has the potential to provide the patient with pill information on
the medications they need to take. This offers an additional degree of security because some users might
unintentionally take the wrong medication due to an accident or temporary memory loss. Additionally, this 10T-
based smart medicine reminder device has a unique selling point in that it can remind consumers visually
and aurally. With these extra features, the patient will be more likely to remember to take their meds on
schedule. Last but not least, this loT-Based Smart Medication Reminder Device will be one of the first
prescription reminder devices that include 10T.

CONCLUSION

The designed smart pills alert and dispensing system is very effective for patients who have dementia and
elderly aged people who forget to take their pills at the correct time which will help patients to take their
medicines timely and to avoid any misfortune.

The smart pill alert and dispensing system is reliable in delivering medication timely and accurately. The system
assures patients, caregivers, and healthcare providers to deliver medication reminders at designated times,
minimizes errors, and ensures that patients receive the right medications at the right time. Patients receive
prompt notifications, which lowers the possibility that a dose will be missed, and precise dosages are routinely
given. Caretaker can use the system application to remotely check on the status of their medications.

Unlike previous dispensers that required caretaker availability, this system is reliable and user-friendly. It is
suitable for Tele-care patients and hospitals, which minimize the need for care taker requirements and allowing
patients to be more independent.

FUTUREWORK

There are some ideas to make it more useful. By using the fingerprint lock it is more secure as it provides more
safety from children/unknown person. Use of GSM module for SMS communication. This ensures reliable
message transmission to the caretaker or doctor when internet access is disrupted. Using the pills counter that
counts the pills and gives reminders when there is only one-day medicine is left in the box. Reminder for the
replenishment of dispenser box when there is a request after a week for filling of the dispenser. Make it more
useful by adding a special box and reminder that can only serve medication and gives a reminder for a specific
time These approaches make this prototype more convenient and sophisticated.
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