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ABSTRACT:The Internet of Things (IoT) provides an efficient and new life to the healthcare field. It also has a rapid 
development of many fields. But the more important are real in the field of Medical. One of the better ways the doctors 
are capable to certainly and quickly right to use the relevant patient information’s and including the patient medical 
history. Through the Internet of Things, tremendously improves the quality of information and the patient care in the 
Medical field.. Ontology aids computers in additionally understanding the symptoms and medical resources. So, 
Ontology helps to create a rehabilitation strategy and reconfigure medical resources according to patient’s specific 
requirements rapidly and repeatedly. Internet of things serves as a catalyst for the healthcare and plays prominent role 
in wide range of healthcare applications Technology plays the major role in healthcare not only for sensory devices but 
also in communication, recording and display device. It is very important to monitor various medical parameters and 
post operational days. Hence the latest trend in Healthcare communication method using IOT is adapted. 
 
KEYWORDS:Internet of Things, PIC microcontroller, ESP8266 Wi-Fi module, Smart medicine box, old age patients, 
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I. INTRODUCTION 
 
Currently, worldwide aging and regularity of persistent diseases are flattering a broad concern. Numerous countries are 
undergoing hospital restructuring by reducing number of hospital beds and escalating home healthcare, which is 
envisioned to perk up health care quality, has fascinated wide-ranging attention. In order to track the physical status of 
the elderly and, in the meanwhile, to keep them healthy, the proposed idea will be helpful. IoT expands the Internet into 
our everyday lives by wirelessly connecting various smart objects, and will bring significant hangs in the way we live 
and interact with smart devices. The new wave in the era of computing will be outside the sphere of the conventional 
desktop. Internet of Things (IoT) is a network where many of the objects that surround us will be networked in one 
form or another. By using this technology the heartbeat sensors of the patient is collected through the heartbeat sensors 
and is fed to the computer server for processing and encryption [5]. Thus this platform can continuously monitor the 
patient providing proper alarms and trigger a message when there is any abnormal variation in the pulse rate. The status 
of the patient is generated every day and is stored in the server in the encrypted format. The encryption algorithm used 
here is the arithmetic part of elliptical curve cryptography without generating a curve. This platform flawlessly fuses 
IoT devices with in-home healthcare services for improved user experience and service efficiency. The swift paced life 
has always taken a levy on the people [8]. The satire is that new medicines are found for the never ending chain of 
diseases and often require timely medication with course therapy for curing. The existing techniques in market for the 
reminder include a pill box with a normal alarm. But this does not help in checking, overdose and wrong dosage among 
the patients. This proposed idea is a valuable solution to the medical noncompliance problem. Dropping patients non-
compliance, guarantees better health, longer life expectancy, and better quality of life. The invention uses a dispensing 
scheme to help patients keep trail of their medicine consumption through a series of LED alarm indicator signals and 
audio alarm indicator signals [6].Internet of Things is the primary technology for interconnecting all the medical 
resources of the rehabilitation systems. Also to combine the Networking technologies that enables a wide range of 
applications, devices or things to interact and communicate among themselves.The human services errands are 
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accordingly moved from traditional clinical environment to pervasive easy to use environment [11]. Likewise, the 
scope of observing subjects could be fundamentally extended, shifting from the patients at critical care, e.g., in an 
emergency vehicle, to those with incessant maladies. Specifically, the body sensors conveyed in, close to the human 
body, too as the setting mindful sensors like the ones inserted in cell phones, can be utilized to gauge the basic 
wellbeing parameters or key signs, for example, pulse, temperature, circulatory strain. In day-to-day life most of the 
people need to take medicines which was not there in past couple of years and the reason behind this is diseases are 
increasing in large amount. So sooner or later many people come in contact with these diseases. Some diseases are 
temporary diseases while many are permanent life threatening diseases. Life threatening diseases gets mixes with the 
human body in such a way that they can’t leave the body ever and they increases in rapid time. Life span of humans 
became less because of such diseases and to overcome or to live a better life we need to take medicines regularly and 
also in large amount. We need to be in advice of Doctor who tells us to take desired pills in desired way so that patients 
face problems like forgetting pills to take at right time and also when Doctor changes the prescription of medicine 
patients have to remember the new schedule of medicine [10]. This problem of forgetting to take pills at right time, 
taking wrong medicines and accidentally taking of expired medicine causes health issues of patient and this leads to 
suffer from unhealthy life. Our project is to make PIC Microcontroller based Smart medicine box which uses Real time 
clock. The new awaited feature in our project is our system is sensible that patient has taken medicine or not and thus 
the patient can’t postpone the time on which he needs to take pills. It is compulsory for the patient to take pills from the 
box at the right time otherwise our systems continues to make large sound until the medicine is taken out from the box. 
This notification feature adds life years to the patient and thus this thing is not available in any device which is the 
necessity for present days. Besides, other IoT sensors conveyed in warm homes or at healing facility rooms may give 
extra profitable data about nature where the observed patient found. For example, the temperature, the level of 
moistness, the lighting and additionally some patients sweat which can be measured by cutting edge shrewd beds and 
so forth, permitting the medical stuff to accomplish more precise analysis and hence convey more effective treatment 
[3]. 

II. LITERATURE SURVEY 
 

A combination between electronic and mechanical pill boxes or dispensers is presented. It’s been included certain 
traditional pills organizers, which represents a first step in these developments and allowed us to obtain ideas about 
design useful patterns in development of this solution. In 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 [10]. 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, this solution has 
a limitation Due to this pill dispenser can only hold doses for 24-hours. A current design presented in Cheyenne, shows 
a device that allows the storing and dispensing of pills and various supplements. In this section, a combination between 
electronic and mechanical pill boxes or dispensers is presented [9]. It’s been included certain traditional pills 
organizers, which represents a first step in these developments and allowed us to obtain ideas about design useful 
patterns in development of this solution. In 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 [12]. There are twelve 
storage compartments, arranged in a ring about a vertically rotating wheel. However, this solution has a limitation due 
to this pill dispenser can only hold doses for 24- hours. A current design presented in Cheyenne shows a device that 
allows the storing and dispensing of pills and various supplements (i.e., food, drug, supplements, liquids, powders or 
pills).This device works such as an alarm clock and may work with blister packed pills or alternatively uses an 
encapsulated compartment to hold and dispense loose pills. Also, it can be connected by wireless to external 
environments (cellphones, computers) [1]. However, this device does not allow the management of several dosages and 
different Kind of pills. Another solution is the e-pill. It has in its stock various alternatives to organize and dispense 
pills, can be mentioned especially two i) A device dedicated to dispense pills composed by 2 medication trays, and 3 
day dosage discs. It has a circumference shape and it has turning compartments for each dosage time. The dosages are 
dispensed when an alarm is activated; this device does not and uses referential diseases, just uses dosages per days, and 
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is also not programmable for any schedule. ii) It is a reminder medication product focused on patients, caregivers or 
medical health professionals [7]. This device locks automatically and includes 2 keys. For patients trying to get 
medications before it is time there is tamper resistant. This device considers supply pills in 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 IOT field, besides devices are economically difficult to access. In this work, it is 
proposed a solution that solves these problems [5]. 

III. DEVICE CONTRIBUTION 
 

Improving lifestyle not only in elderly sick people also in general sick people is a main goal of this development; our 
device involves reliability and usability with a friendly technology. In the case of elderly people as in Marceline et al. It 
is well known with the years, the gradual degradation of faculties can affect the ability to cope with machine 
technology that is nowadays common in public spaces, like telephone cards and ticket machines (which requires 
physical and mental agility) or automatic tellers (where codes are needed to be memorized and alternatives must be 
selected rapidly)[3]. It is important to understand that these devices could become more an obstacle than an aid. This 
conclusion obtained through a study using two generations of men and women giving us a way to focus our priorities in 
development of a pillbox, considering parameters to interact correctly with elderly users mainly [5]. Achieving an 
appropriate reminder system combined with a new type of programming dosages inside a device may be a possible 
solution to currently. Interface that nowadays are everywhere to interact in a better way with a keeper or doctor who are 
tied most of the time to keep track from their patients, who can use easily technology interfaces. Give them partially 
release from that responsibility and focus only in load dosage in device [9]. While the interaction between patient and 
object. Won’t be deep, is necessary to give a solution which doesn't complicate prospective interaction patient -pillbox, 
even though interact between them through technology is an important contribution which this work looks for. As 
Figure shows, a block diagram which summarizes the contribution of this paper. Here, it is an interaction between 
keeper and doctor (1) with the pillbox (4) through an interface (3) and a microcontroller. The device (4) sends 
notifications (5) to patient (6) and keeper (1). When a patient (6) takes the pill, there is an interaction between the 
pillbox (4) and a sensor (7).Finally, about that interactions are send. 
 

 
 

Architecture of Health System 
PIC 16F877A The PIC controller compared to other controllers is with low cost. The clock speed of the controllers is 
high with the rate of 20MHz. 8Kx14 words of FLASH program memory, 368X8 bytes of data memory (RAM), 256x8 
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bytes of EEPROM data memory and this is enough for the temperature control application. At the maximum clock rate, 
a PIC executes most of its instructions in 0.2 micro seconds or 5 instructions per microseconds. It has high speed in 
executing instruction. The efficiency and accuracy is very high. The instruction set consists of 35 instructions. For 
executing a program it requires only small steps. Power on reset and brown out protection ensure that the chip operates 
only when the supply voltage is within sections. A watch timer resets the PIC, if the chip malfunctions and deviates 
from its normal position. Any one of the core clock options can be supported including a low cost RC oscillator and a 
high accuracy crystal oscillator. These versatile timers can be characterized by inputs; control outputs and provide 
internal timing for program executions. The PIC microcontroller has a number of inbuilt modules such as analog to 
digital converter, universal asynchronous transmitter and receiver that increases versatility of microcontroller. The PIC 
IC (Integrated Chip) is having wide operating voltage range from 2.5 to 6V, usingpower saving devices with a less 
power loss. The PIC start plus development system includes PIC start plus development programmer and machine 
perception laboratory. The PIC start plus programmer gives the product developer the ability to program user software 
into any of the supported microcontrollers. The PIC start plus software running under MP LAB provides full interactive 
control over the programmer [6].  
 
16×2 LCD is named so because; it has 16 Columns and 2 Rows. There are a lot of combinations available like, 8×1, 
8×2, 10×2, 16×1, etc. but the most used one is the 16×2 LCD. So, it will have (16×2=32) 32 characters in total and 
each character will be made of 5×8 Pixel Dots. Operating Voltage is 4.7V to 5.3VCurrent consumption is 1mA without 
backlight Alphanumeric LCD display module, meaning can display alphabets and numbers Consists of two rows and 
each row can print 16 characters. Each character is built by a 5×8 pixel box Can work on both 8-bit and 4-bit mode It 
can also display any custom generated characters Available in Green and Blue Backlight [8]. 
 
ESP8266 offers a complete and self-contained Wi-Fi networking solution, allowing it to either host the application or to 
offload all Wi-Fi networking functions from another application processor. When ESP8266 hosts the application, and 
when it is the only application processor in the device, it is able to boot up directly from an external flash. It has 
integrated cache to improve the performance of the system in such applications, and to minimize the memory 
requirements.802.11 b/g/n/d/e/i/k/r support; Wi-Fi Direct (P2P) support,P2P Discovery, P2P Group Owner mode, P2P 
Power Management. Infrastructure BSS Station mode / P2P mode / soft AP mode support, Hardware accelerators for 
CCMP (CBC-MAC, counter mode), TKIP (MIC, RC4), WAPI (SMS4), WEP (RC4), CRC;WPA/WPA2 PSK, and 
WPS driver; Additional 802.11i security features such as preauthentication, and TSN; Open Interface for various upper 
layer authentication schemes over EAP such as TLS, PEAP, LEAP, SIM, AKA, or customer specific;802.11n support 
(2.4GHz / 5GHz);Supports MIMO 1 1 and 2 1, STBC, A-MPDU and A-MSDU aggregation and 0.4s guard interval; 
WMM power save U-APSD; multiple queue management to fully utilize traffic prioritization defined by 802.11e 
standard; UMA compliant and certified;802.1h/RFC1042 frame encapsulation; Scattered DMA for optimal CPU off 
load on Zero Copy data transfer operations clock/power gating combined with 802.11-compliant power management 
dynamically adapted to current connection condition providing minimal power consumption; Adaptive rate fall back 
algorithm sets the optimum transmission rate and TX power based on actual SNR and packet loss information; 
Automatic retransmission and response on MAC to avoid packet discarding on slow host environment; Seamless 
roaming support; Configurable packet traffic arbitration (PTA) with dedicated slave processor based design provides 
flexible and exact timing Bluetooth co-existence support for a wide range of Bluetooth Chip vendors. Dual and single 
antenna Bluetooth co-existence support with optional simultaneous receive (Wi-Fi/Bluetooth) capability [12]. 
 
The DS1307 serial real-time clock (RTC) is a low-power, full binary-coded decimal (BCD) clock/calendar plus 56 
bytes of NV SRAM. Address and data are transferred serially through an I2C, bidirectional bus. The clock/calendar 
provides seconds, minutes, hours, day, date, month, and year information. The end of the month date is automatically 
adjusted for months with fewer than 31 days, including corrections for leap year. The clock operates in either the 24- 
hour or 12-hour format with AM/PM indicator[2]. The DS1307 has a built-in power-sense circuit that detects power 
failures and automatically switches to the backup supply. Timekeeping operation continues while the part operates 
from the backup supply [9]. 
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IV. TESTING METHODOLOGY 
 

In order to verify the functionality of the device, a methodology developed for Paunovic, 2012 has been selected. It 
explained four phases for testing a device. Phases need to be executed sequentially, and then the transition to the next 
stage is only possible with positive report from previous stage. The advantage of this testing approach is providing a 
structured plan for finding and fixing errors and obtaining precise results. The first step of testing a device it is to 
examine the correctness of the device's hardware [4]. It means to verify the printed circuit board, links, components on 
the PCBs, etc. On this case most of the components are PCBs, so it is important to check the correct state of each one. 
In order to make that revision a Fluke multimeter has been used to measure the resistance of the lines and also to 
measure continuity of the layers. In this phase we test the correct function of the components. Here we assembly those 
ones that have sub systems for example the display and its shield or the DC motor and its driver. We prove each 
component in conjunction with its software. The third phase of the test aims to verify the stability of the system when 
the environmental and other conditions differ from nominal, defamed by device specification [3]. This phase involves 
testing beyond normal operation, often deliberate causing failure of the device, in the interest or consideration of the 
testing result. The final phase of device testing is to examine working in the conditions beyond nominal conditions, by 
improper use of the device, and the consequences of those situations. Robustness testing is defined as the degree to 
which a system or component can function properly in extreme conditions. These two phases has been skipped, 
because the main goal of this study it's to prove the final functionality of the device. The system is composed by 
different modules that are controlled by PIC Microcontrollers. There are different types of communication of each 
module. It could be one way or two ways. Therefore the PIC Microcontrollers send commands to the modules but also 
receive data from them [11]. 

V. CONCLUSION AND FUTURE WORK 
 

Older people play an important role in the society. They are part of the priority group of healthcare. Therefore, creating 
new devices using the emerging technology in order to improve their lives quality is necessary. The creation of 
alternatives of medication devices looks promising and necessary due to that today only 1 of each 10 people in need 
have access to such system due to high costs and a lack of awareness, availability, personal trainee, policy and 
financing . The introduction of such devices in IOT could lead us to a future where important information of patients 
would be available anytime and anywhere, in order to make a correct treatment and to prevent calamities. 80 Based on 
open source solutions, a new alternative to remind medicine dosages was raised. Arduino Mega, as main controller 
works totally right and gives many other opportunities to develop. The objective of creating a device that allows the 
organization of several medication schedules, automatic opening system and an effective notification system was 
reached. As is mentioned in future works section, design and functionality will change not only with perceptions in 
developers of this prototype, is necessary to investigate a fellow implicated in this problem. IoT is an important aim 
pretended in this device, finding a way to keep pillbox connected to Internet and it will help surely to manage in better 
form the treatments in patients, mainly in elderly patients. With the wide use of internet this work is focused to 
implement the internet technology to establish a system which would communicate through internet for better health. 
Internet of things is expected to rule the world in various fields but more benefit would be in the field of healthcare. 
Hence present work is done to design an IOT based smart healthcare system using a PIC18F46K22 
microcontrollerScientific validation method used is dedicated to validate electronic equipment and applications, for the 
future works this method will change and it let us evaluate response between elder patient and keepers with pillbox and 
this one with the biggest network is Internet. The data is also sent to the LCD for display so patient can know his health 
status. During extreme conditions to alert the doctor warning message is sent to the doctor’s cell phone through GSM 
modem connected and at the same time the buzzer turns to alert the caretaker. The doctors can view the sent data by 
logging to the html webpage using unique IP and page refreshing option is given so continuously data reception 
achieved. Hence continuous patient monitoring system is designed.  
The Future work of the project is very essential in order to make the design system more advanced. In the designed 
system the enhancement would be connecting more sensors to internet which measures various other health parameters 
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and would be beneficial for patient monitoring i.e. connecting all the objects to internet for quick and easy access. 
Establishing a Wi-Fi mesh type network to increase in the communication range. 
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