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ABSTRACT 

The scenario today in taking care of elderlypeople and other groups of people who need 

continuous medical attention involves assisting them with the right medication at the right 

moment of time. To enable these set of people to take medication on their own without the 

assistance of another individual is the main aim of this proposed paper. The proposed system is 

said to have inculcated Assistive technology which provides means of assistance by use of 

rehabilitative devices to people with varies disabilities. Assistive technology(AT) aims at 

promoting independence of the people by actually enabling them to perform varies tasks with 

ease which they were unable to perform otherwise. Assistive technology provides means of 

enhancing the lifestyle of people by providing assistance. On a reality check today not everyone is 

able to access AT catering to reasons like high costs, less awareness and less availability of the 

varies assistive devices. But it has been estimated that by 2050, a major portion of the society will 

be running on AT devices. In this paper we have proposed an approach advancing towards using 

AT devices. There has been usage of open source technologies and gives a new organised manner 

of taking medication dosages."Flexible compartment smart pillbox" basically allows the 

organization of several medication schedules that health disorders presented in elderly people and 

other groups of people require. The proposed system includes a buzzer along with an automatic 

pill dispensing system, user-friendly display interface and a notification system that uses a WIFI 

module. ARM-7 is taken as the principal controller. The development of this device is mainly 

focused on supporting elderly people and other groups of people who may have the needfor an 

assisted care. 
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I. INTRODUCTION 

 

Assistive care area has become a significant field in medical sciences. The World Health 

Organization (WHO) defines Assistive Technology (AT) "As systems and services related to 

delivery of assistive products that enables people to live healthy, productive, independent, and 

dignified lives, and also able to participate in education, the market labour and civic 

life"[1].Priority groups on medical area (which could vary according to the location) are; 

pregnant, personnel withintellectual and development disabilities, also people with special needs, 

individuals with catastrophic diseases, kids, and elderly[2]. All of them could be benefited from 

assistive technology in order to reduce the need for formal health services. Then, as estimated by 

2050, more than 2 billion people will be in need of at least 1 assistive product with many elderly 
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needing 2 or more [3]. Elderly, those aged 60 or above, are said to make important contributions 

as family members, active economy participants, volunteers. Though some people aged well, 

many of others become frail and sensitive and some of them at risk of disease and a expensive 

dependence [4]. Especially, people suffering withdementia and cognitive disorders have become a 

common health problem. This is mainly because of the natural aging which is said to increase 

chronic diseases [5]. There are health problems which require dosages of varies medication to be 

given many times in a day. Brain troubles are common due to the brain tissues deteriorating and it 

ends among things in problems to remind the time to take the medication [6]. The practice 

carried for dispensing medication to a patient is to allow the patient to take the medication by 

himself, or vest these responsibilities to a keeper or a doctor concerned. The administration by 

nurses and doctors is often expensive and impractical for the administrating of medicine within 

home. Taking wrong dosages or forgetting to take medication is a common issue in elderly 

patients who are generally lonely and lose track of time [7]. Nowadays there are systems which 

schedule alarm clocks or even apps mainly designed to schedule and notify medication's time in 

mobilephones. Also there are pill organizers which are commonly used by patients to save and 

remind by themselves dosages. The disadvantages of those systems are; Firstly, there are not 

medication (pills) stored and secondly it doesn't have an alarm system. Electronic developments 

covering these requirements and aspects have resulted in pill boxes or dispensers, many of pill 

dispensers with only alert systems to notify the patients as alarms (sound alerts) or lights, and 

other costly ones with mechanical dispense systems but none without reports about the varies 

scheduled dosages. This lack of availability of patient-related information can cause many errors 

in healthcare. The usage of new information and communication technologies (ICTs) could 

increase it's essential for patient safety andthe accessibility of medical information [8]. Internet of 

things (loT) which is a global network infrastructure, links physical and virtual objects through 

the exploitation of data capture and communications capabilities. The connectivity of the varies 

sensors and other healthcare devices (loT) plays an significant role in care of patients, as it allows 

to getaccess in real-time of medical information. Therefore, the study and development of an 

effective Healthcare/loT gateway driven could be crucial in patient care. The creation of 

alternatives of AT devices looks necessary and promising due to which today only 1 in 10 people 

have the access to AT due to high expenses and a less awareness, and less availability, personal 

training. The introduction of AT devices along with loT could lead us to a future where 

significant information of patients would be available anytime and anywhere, in order to make a 

right treatment decision and to prevent calamities. In this paper, we propose an approach related 

to the design of AT device, to give a new choice of taking medication dosages which uses new 

technologies linked to free hardware and software, with a low cost which does not have 

limitations on functions and licenses. This programmable device has been built with 

consideration to quality attributes (e.g., usability, reliability), which allow the organization of 

several medication schedules that health disorders used to present in elderly require. This device 

is mainly focused on the support to elderly people due to this special and sensible group for 

assisted care required for them.  
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II. EXISTING SYSTEM 

 

A combination between electronic and mechanical pill boxes or dispensers is presented. It’s been 

included that certain traditional pills organizers, which represent the first step in these 

developments and have enabled us to obtain the ideas required for the designing of useful patterns 

in development of this solution. 

 

In [9] is presented a pill dispenser which has different prescribed administration schedules. It 

includes a plurality of pill storage compartments, each of them capable of holding more than one 

pill. This device has a pill detector and generates a signal to alert patients to take the prescribed 

medicine. There are twelve storage compartments, arranged in a ring about a vertically rotating 

wheel. However, the limitation to this solution was that this pill dispenser could only hold doses 

for 24- hours 

 

A current design presented in Cheyene[10], presents a device that enables the storing and 

dispensing of pills and various other supplements (i.e., food, drug, supplements, liquids, powders 

or pills). This device is said to work as an alarm clock and may work with blisterpacked pills or 

alternatively use an encapsulated compartment to hold and dispense loose pills. Also, it can be 

connected by wireless means to external environments (cellphones, computers). But, this device 

does not allow the basic management of several dosages and different kind of pills. 

 

In providinganother solution was the e-pill [11]. It had in its stock various alternatives to organize 

and dispense pills, which can be mentioned especiallyin two ways: i) A device mainlydesigned to 

dispense pills composed by 2 medication trays, and 3 day-dosage discs. It hada circumference 

shape and it had turning compartments for each of the scheduled dosage time. The scheduled 

dosages are dispensed when an alarm is activated, this device does not use referential diseases, just 

use dosages per days, and is also not programmable for any particular schedule; ii) it is a reminder 

medication product mainly focused on patients, caregivers or medical health professionals. This 

device locks automatically and includes 2 keys. For patients trying to get medications prior it’s 

time there is tamper resistant provided. This device considers supplying pills for one week, four 

times per day. Also it has alarm and text message reminders.Disadvantages perceived are to close 

device by interaction of keeper and is not independent. As far as we know, more than it has been 

described before, there are many solutions which offers advantages as dispensing or alerting 

system however they do not provide an automatic reminder system, different alert forms or a 

study in loT field, besides devices are economically difficult to access. 

 

The nextproposes a Smart PillBox with camera. The Camera is placed inside the Box which 

detects the matrix code on the med bag. User interface on the surface will provide the reminder 

and alarm functioning.Code gets updated after the Doctor visit. The change of the matrix code 

and its compartments remains a problem. 
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The next module uses the WEDUINO module installedin Smart PillBox to achieve 2way 

messaging with remote relatives via IoT.The module first reads the sensing signals in the kit and 

uses WI-FI to transmit the signals to the WI-FI router and then sends the medication information 

to the remote webpage or cell phone for monitoring.It’s a 4 compartment PillBox. Also the cell 

phone can send a remind message back to the LCD screen on Smart PillBox by means of internet. 

 

The last one is based on Arduino Mega 2560 taken as the principal controller[12]. This prototype 

contains; a programmable alarm system with an automatic opening and closing system, an 

interactive user interface and a notification system through GSM network.In this work, it 

proposes a solution that solves these problems. 

 

III. PROTOTYPE CONSTITUENTS 

 

The components are chosen based on their functionality and precision. They are very cost 

efficient and easily available. 

 

3.1 ARM-7 [LPC 2148] 

It is a 32-bit controller with 64 pin configuration. It has 2 ADC,2 UART (hardware serial ports) 

and real time clock present in it. 45 pins are used for accessing. It also has a 20MHZ crystal 

oscillator,16 interrupts and 512kb RAM. It also has a USB port that helps us easily connect to the 

computer. Associated compatible products and capabilities in ARM 7 lets user manage different 

modules including dc motor, stepper motor controllers.sensors or touch screens which are part in 

materials chosen and which will have a specific task in the pillbox. 

 

Figure 1. the arm-7 controller 

3.2 LCD display 

It is a 16x2 display used to show the values of the sensors used, the timing of the pill to be 

dispensed, the pill that is being dispensed and the patient details. It takes in hexadecimal 

commands to display data. 

It has 16 pins where enable activates the LCD and other pins have their own particular functions. 
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Figure 2.  LCD display 

 

3.3 RFID reader and RFID tag 

It works on the principle of radio frequency based electromagnetic field to transfer data from tag 

to reader. It is distance limited. The tag has to be close to the reader for it to read it. The tag had 

unique code for authentication of only that particular patient. We use passive reader were a 

battery is present internally. It works on UART protocol. 

 

Figure 3. RFID reader module 

3.4 WIFI module 

In this project we use ESP8266 WIFI module to connect to the customised app on the mobile of 

the doctor or care taker. It uses a standard set of instructions to send and receive data from the 

cloud. It directly interfaces with arm-7. It works on the principle of IoT. 

 

Figure 4. WIFI module 

3.5 Sensors 

in this project we use temperature sensor, blood pressure sensor and pulse sensor. The 

temperature sensor used is LM35. It operates at 5v. It is an analog device that shows the difference 

in temperature due to the presence of resistance in it. It gives values in degree Celsius. It works on 

ADC protocol. 
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The pulse sensor reads the heart rate of the patient. The LED present in it absorbs the blood flow 

and the IC processes the data.  

The blood pressure sensor works on UART protocol. It reads the blood pressure of the patient. 

The blood pressure reading has to done manually 

 

Figure 5. Temp sensor 

 

Figure 6. pulse sensor 

 

3.6 Stepper and DC motors 

They are both used for the opening and closing mechanism of the dispenser. They have driver 

circuit for the interfacing with the controller. 

 

We use Kiel-u vision software for writing the controller code in embedded C. Flashmagic is used 

to dump the code the controller. The app code is written in JAVA for its object oriented and 

platform independent qualities. 

 

IV. WORKING 

 

 The device aims to dispense the pills to the elderly patients and also patients with 

disorders such as amnesia, dementia etc at the programmed time. 

 The device is designed such that only one authorised patient can use it thus avoiding any 

wrong medication reaching the wrong patient. 

 The dispenser automatically dispenses the medicine thereby reducing the problem of 

opening and closing the compartments by the patient. 

 The main advantage is that the patient himself/herself can use this system all by 

themselves reducing the task of the caretakers and the doctors. 
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 The doctors/caretakers who will have the customised app on their phones can monitor the 

patient from any place. 

 The blood pressure, temperature and heart rate values are being recorded and send to the 

doctor each time the patient takes the medicine thus helping the doctor update the 

medication on his/her visit. The entire proposed system is automated except for the blood 

pressure measuring means 

 
Figure 7. basic block 

 

V. PROTOTYPE BUILDING/RESULTS 

 

The main objective of this analysis is all about using free hardware and software in order to 

develop a valid and effective device to assist people in taking correct doses of prescribed medicine 

along with the basic temperature, blood pressure and heart rate readings. ARM-7 was taken as the 

principal controller. "The Flexible compartment IoT PillBox" is used as a pills storage device, 

which contains a programmable alarm system, an automatic opening and closing system, an 

interactive and friendly user interface and a notification system through WIFImodule. 

 

5.1 RFID reader and sensor functions 

The RFID tag assigned to each patient will have a unique code. This code is transmitted to the 

reader giving the patient access to the pill dispenser. Only one patient has access to the dispenser. 

Once the authorisation is done the sensors read the patient’s temperature, heart rate and blood 

pressure. These values are sent to the doctor/ caretakers informing them the patient’s health 

condition. 

 

5.2 Notification system 

The notification is sent through the WIFI module, to the cloud and reaches the doctor /caretaker 

through a customised app. The doctor confirms the readings from the sensors on the app and 

sends a confirmation message asking the patient to take the pills. These readings are also displayed 

on the LCD screen. The details of the patient are also displayed on the app and LCD screen. 
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5.3 Buzzer and pill dispensing 

Once the confirmation message is obtained the buzzer rings indicating the patient that the 

particular pill is going to be dispensed. The stepper motor rotates in step angle and DC motor 

rotates in circular motion stopping at the particular compartment from where the specified pill is 

being dispensed. The pill falls into a container and the patient has to just consume it. Once this is 

done the, a message is again updated on the app telling that the patient has consumed the pill. 

The process repeats on hourly basis based on the timings the pill is dispensed. 

 

Figure 8. proposed pillbox 

 

Figure 9. dc & stepper 

 

VI. FUTURE WORK 

 

Thermometer: A thermometer can be included in order to analyse the internal temperature of the 

device for the correct conservation of the pills. An alarm will be activated if the temperature 

exceeds the previous set limit. 

Security: After the design is selected, a lock system could be added. The device will be used only 

by; doctors, keepers, and patients without significant disorders. They would only program the 

device with a personal password. 

Touch Screen: Another module marked as inconclusive is the TFT LCD Touch Screen. In this 

process the touch function is not available, but the goal is to use this interface to configure the 

medication scheme. 

Camera and voice recorder: These devices could be added to provide an enhanced means for 

monitoring the patients. 
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Biometric Blood pressure: This can be inculcated to combat the odds of manually taking the blood 

pressure readings. 

VII. CONCLUSION 

 

Elderly constitute 30% of the population and people with a need of an assistive aid are high in 

number. The disabled patients and people who cannot afford for a caretaker also require aid. This 

device aims at dispensing pills according to the patient’s health requirements at the right time and 

dosage.The system also sends notifications regularly to the doctor/caretaker helping them keep a 

check on their condition. It is cost efficient and easily accessible for patients of all sectors. 

 

As mentioned in the future works a touch screen LCD could be added and also a thermometer to 

conserve the pills could be implemented. Further research is being done. 
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