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Abstract - According to Word Health Organization, as of 2011, there are approximately 2.1 billion people who are 
dependent on regular medicines. Appropriate dispensing and consumption of medicines in the form of pills or tablets is a 
pivotal part of modern health care. In most cases, patients are advised to take multiple types of medicines, in different 
dosages, at different times through the day. Missed doses or incorrect intake could be potentially life threatening. The 
proposed system is a comprehensive solution to the issue and is designed as an interactive assistant.Through a mobile 
application as the user interface, the system takes manual input of the medicines and dosages along with the time of the day 
at which it has to be taken as prescribed by the doctor. The dispenser automatically administers the dosage at specified time 
intervals and has reminder and communication features.  
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I. INTRODUCTION 

 
According to a study conducted by World Health 
Organization approximately 65% of the population 
depends on medicines on a daily basis. Administering 
of wrong drugs or wrong dosages, due to negligence 
may lead to various complications. Moreover, if the 
elderly, due to lack of assistance, or age induced 
amnesia forgets to take the medicine at all, the effects 
could be life threatening. The currently available 
technology is very obsolete and caters to only one 
variety of drug which does not solve the proposed 
problem. The system is developed to cater to the 
needs of patients who are dependent on long-term 
regular medication and seeks to simplify the 
dispensing and hence drastically improve their quality 
of life. It dispenses the right drug at the right time and 
further has reminders and emergency call features in 
case of a medical emergency.Our system implements 
the concept of Internet of Things since it is a 
comprehensive medicine dispensing solution with an 
interactive GUI, and enabled to communicate with 
users and primary caregivers. It is a user-friendly 
device and is the perfect assistant to the elderly. 
 
II. COMPONETS USED 
 
A. Arduino Uno 
Arduino Uno is a microcontroller board based on the 
ATmega328P. It has 14 digital input/output pins (of 
which 6 can be used as PWM outputs), 6 analog 
inputs, a 16MHz quartz crystal, a USB connection, a 
power jack, an ICSP header and a reset button. This is 
the heart of the system and is used to interface all the 
other components. This is best suited for the system 
as it is cost effective and matches all the power 
specifications. 
B. Ethernet shield 
The Arduino Ethernet Shield connects the Arduino 
Uno to the internet in mere minutes. The 
specifications of the shield are 
 Operating voltage 5V (supplied from the Arduino  

 
 
Board) 

 Ethernet Controller: W5500 with internal 32K 
buffer 

 Connection speed: 10/100Mb 
 Connection with Arduino on SPI port 
C. H Bridge 
A H bridge is an electronic circuit that enables a 
voltage to be applied across a load in either direction. 
These circuits are often used in robotics and other 
applications to allow DC motors to run forwards or 
backwards (fig 1). This is used in order to protect the 
Arduino board from power surges which come from 
the stepper motor. 

 
Figure 1: H- Bridge Circuit diagram 

 
D.Stepper-Motor 
Stepping motor is a brushless DC electric motor that 
divides a full rotation into a number of equal steps. 
The motor's position can then be commanded to 
move and hold at one of these steps without 
any feedback sensor (an open-loop controller), as 
long as the motor is carefully sized to the application 
in respect to torque and speed. This  is used to rotate 
the opening of the gate to the appropriate medicine 
slot. 
E. Other componets used: 
LCD for display, Real time clock, speaker and a push 
button. 
F. Programming language 
The micro-controller is coded on the Arduino IDE 
using Assembly C. 
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III.CONSTRUCTION 
 

The pill dispenser is a small compact box. There 
exists two compartments one above the other. The 
lower compartment consists of the microcontroller 
and all the other electronic equipment’s. There is an 
opening for the LCD display, push buttons and the 
speaker.in the above compartment there lies consists 
of four slots initially (which can be upgraded) with 
different kind of drugs. There is a stepper motor 
which is placed in the center of the flour slots in order 
to rotate the opening to the appropriate position. 
There is an opening above it which is available for 
picking up the pills. 

 
Figure 2: Enclosure 

 
Figure 3: Internal Components 

 
IV. METHOD 

 
The pill dispenser consists of many slots to store the 
various medicines. Using an android application, the 
user can enter the name of the medicine with the 
corresponding slot number and the appropriate time 
at which it has to be taken. Using this data, with the 
help of a real time clock, we send a pulse to the 
Arduino at that particular time. This pulse initiates 
various functions from the micro-controller. There is 
a voice alarm that goes off with the help of a speaker 
at the right time to take the tablet. Using an H-bridge 
the stepper motor is interfaced with the Arduino. 
Using the stepper motor, the opening of the pill box 
rotates exactly to the slot which contains this 
particular pill. The angle of rotation is calculated 
using the formula below: 

 

 
Once the stepper motor is at the right place, it waits 
for approximately 10 minutes for the patient to 
respond. Once the patient takes the pill he or she must 
press a button which will act as a feedback to the 
system. This is a conformation pulse saying that the 
pill has been taken. If this condition is not met, then 
the voice reminder is sounded again at intervals of 10 
minutes each for the next five times.Even after the 
fifth time if there is no feedback from the user, then 
there is an alert on the mobile application as well as a 
mail is sent to the user’s email address using an 
SMTP server systems and the Ethernet shield. This 
asks the patient’s caretaker to check if the patient is 
okay. There is a counter which holds the value of the 
number of pills which are currently present in the 
box. This counter is decremented every time a pill is 
taken from the particular slot. Once this counter goes 
below 5, the device notifies the customer to buy new 
tablets. In this manner, it can also be employed as a 
module that tabulates the number of pills and assists 
the user so that there is no negligence in keeping the 
medicine slots full. 
 

 
Figure 4: Detailed Circuit Diagram 
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V. RESULTS 
 
A prototype of the system was successfully 
implemented and the device was able to remind the 
patient when manual entry of data was done. Also 
five reminders were sent at intervals of 5 minutes 
each. There was an email sent to the caretaker after 5 
reminders to check on the patient. There was also a 
notification when the number of tablets fall below 5. 
All the specifications of the device are programmable 
to suit the user’s requirements making it an easy to 
implement and flexible system. 

 

 
Figure 5: Connection Establishment 

 
 
DISCUSSIONS 
 
The currently existing technology consists of two 
different kinds. 1) Compartmentalized medicine 
cabinets or holders which are non-interactive. 2) 
Automatic medicine dispensers which cater only for 
one kind of drug and are extremely expensive 
(approx. $350)Both these types of pill dispensers do 
not serve today’s needs. The proposed system is more 
mobile, compact and robust. It can have multiple slots 
for different kinds of drugs. Most available systems 
have no feedback mechanism to make sure that the 
pill is taken in order to avoid missed dosages and 

further keep track of the number of medicines 
remaining. It also has additional communication 
features and single button assistance in case of 
medical emergencies. 
 
SCOPE FOR IMPROVEMENT 
 
This system is cost effective and affordable. It can 
however be improved with add-ons if a Wi-Fi 
enabled variant is designed. 
 
ACKNOWLEDGMENT 
 
We thank Nuthan V Prasad, Dept of Electronics and 
Communication, Ramaiah Institute of Technology, 
Bangalore, India for assistance with ideas for the 
dispensing mechanism, and Dr. Bharathi S., Vice-
Principal, The Oxford College of Science, Bangalore, 
India for comments that greatly improved the 
manuscript. 
 
REFERENCES 
 
[1] Bruno M. Silva, Ivo M. Lopes, Mickael B. Marques, Joel J. 

P. C. Rodrigues, Mario L. Proenca, "A mobile health 
application for outpatients medication 
management", Communications (ICC) 2013 IEEE 
International Conference on, pp. 4389-4393, 2013, ISSN 
1550-3607. 

[2] Al Williams (2002). Microcontroller projects using the Basic 
Stamp (2nd ed.). Focal Press. p. 344. ISBN 978-1-57820-
101-3. 

[3] Bansal, Dipika, and Vilok K. Purohit. “Accessibility and Use 
of Essential Medicines in Health Care: Current Progress and 
Challenges in India.” Journal of Pharmacology & 
Pharmacotherapeutics 4.1 (2013): 13–18. PMC. Web. 15 
May 2017. 

[4] Aakash Sunil Salgia*, K. Ganesan and AshwinRaghunath, 
“Smart Pill Box”, Indian Journal of Science and Technology, 
Vol 8(S2), 189–194, January 2015. 

 
 
 
 
 
 
 
 
 
 



 


