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Abstract- This paper describes the cost effective approach to find the solubility of any drug. The main objective is to find a 
solubility rate i.e. to construct a machine which will give appropriate results in low cost. Solubility rate is an important 
parameter to be determined before introducing any drug in the market. The machine compromises of 8051 microcontroller 
which will control the motion of mechanical jaw, in which camera is placed to capture the images which will go to PC and 
using MATLAB  we will get the graphical  and analytical results using which we can determine the solubility rate. 
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I. INTRODUCTION 
 
The Quality of any drug matters before giving it to 
any individual. It is important to calculate the 
parameters of any drug so as to know it has any 
adverse effect on the patient/individual or not. The 
solubility rate is an important parameter of any drug 
to be determined, the machine available to calculate it 
is costly and huge, hence not affordable for every 
pharmaceutical. The other method used to calculate 
solubility is handy and gives errors in result. So a low 
cost and less bulky machine must be introduced. 
 
The black dyed drug and the saliva would be inserted 
into the jaw. The program for speed control and 
Temperature sensing of mechanical jaw is written in 
microcontroller using RIDE software and is dumped 
using FLASHMAGIC. The DC motor is used to 
control the horizontal and vertical movement of the 
jaw. The DC motor is connected through the driver 
IC (L293D) as the ampere and voltage specifications 
for DC motor and microcontroller is different. 
 
The input for variation in speed of mechanical jaw 
and also to stop the movement of the jaw is provided 
through the PC. There is serial communication 
between microcontroller and PC via XBEE. When the 
mechanical jaw starts its motion, continuous images 
will be taken by the camera. Camera sends these 
continuous images to the PC where GUI (graphical 
user interface) is designed in MATLAB for image 
processing. As the drug dissolves the pixel of these 
images would vary linearly with time .Further 
solubility rate of drug can be determined with the 
help of graph based on variations in pixel with 
respect to time as the drug dissolves. 
 
II. DESCRIPTION 
 
The main objective of this project is find the 
solubility rate of the drug, which will help to know if 
the drug has any adverse effect on any individual or 

not. Solubility rate differs with different condition. 
The project is combination of three branches-
electronics, mechanical and biomedical. Electronics 
as it has controllers, programming, motors and IC’s. 
Biomedical as drug is concerned and mechanical as 
mechanical jaw is used. 
 
III. FLOWCHART 
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IV. BLOCK DIAGRAM 
 

 
 

V. CIRCUIT DIAGRAM 

    
 
The system comprises of the following blocks: 
 

i. REGULATED POWER SUPPLY 
The regulated power supply of 5 volts is given 
Microcontroller.                                                                                           
 

ii. CONTROL UNIT 
The   8051 microcontroller IC which has 64 Kb flash 
memories and 1Kb RAM. The program to control the 
movement of jaw is dumped in microcontroller. 
 

iii. MOTOR DRIVER IC L293D 
Here this IC is used as microcontroller cannot be 
connected directly to the DC motor as the voltage of 
both is different. In this two driver IC’s are used as 
ampere specification are different of   DC motor and 
this IC so only one IC will not be able to drive two 
DC motors. 

 
iv. DC MOTORS 

Here two 12V DC motors are used to control the           
horizontal and vertical movement of the mechanical 
jaw. 
      

v. MECHANICAL JAW 
The most important part of the machine .In this the 
saliva is to be poured and black dyed drug is kept. It 
will move horizontally and vertically as driven by dc 
motor. 

vi. CAMERA. 
The camera is attached with mechanical jaw as soon 
as the jaw starts its motion the camera will take 
continuous snaps and will send it to PC via USB. 
 

vii. PC 
The PC is used to give commands to vary speed of 
jaw and also to stop its motion. Also GUI is designed  
in MATLAB for image processing, so the results will 
be obtained  in the form of graphs and tabular form. 
 

viii.  XBEE 
Its frequency range is 2.4GHz. It has a 
communication range of 100m. While programming 
XCTU is used to communicate between 
microcontroller and PC through MAX 232. 
 

ix. MAX 232 
It is a serial communication IC with baud rate of 9600 
bits/sec. MAX 232 is used for exchanging data from a 
CMOs family to TTL family and vice versa. 
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