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Abstract: A drip rate meter, for monitoring intravaus infusion, is developed using minimal number of

circuit components. It is designed to work for efiint type of fluids used in IV infusion and drip

chamber wall of different optical trasmittivity. iprrate meter is useful in hospital to reduce wofk

nurse. Drip rate meter saves nurses having to chdrgk constantly and also warns them of any

intrruption. Drip rate meter available in market @rexpensive and most of them are imported for

clinical applications. Instrument is designed torkwin stop watch mode when not used in drip rate

mode. Drip rate meter monitors rate at which salibbod, drugs are delivered to the patient when

unit is operated in drip rate mode.
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1. INTRODUCTION
During intravenous

(V)
infusion of fluid, the flow rate is
obtained as the product of the drip rate
(fluid drops per minute) and drip factor
of the tubing (number of drops per
ml.). The drip rate is set by regulator
on the tubing, and it is monitored by
visually counting the drops over 15 to
30 seconds to work out the rate per
minute. The rate set by nurse may
change due to several reasons. It is
affected by dilation or contraction of
the patient’s vein as they warm up.
Tissue forming in the needle may
block the flow. As the fluid volume in
the bag reduces, the pressure due to
gravity decreases and it result in a
decrease in the drip rate[03]. Every 15

to 20 minutes, a drip has to check to

make sure that it is flowing at the
correct rate or not.
The

generally transparent and a photo

drip chamber is
sensor assembly clipped around it can
sense the drop falling in it. A drip rate
meter that senses the drops falling in
the drip chamber and display the drip
arte is very useful for setting desired
drip rate as well as for for monitoring.
The meter is handheld device that the
nurse uses for checking and setting the
drip rate. For given tubing, each drop
is of the same volume and hence
instrument can monitor the total
volume of fluid that patient has
received or fluid volume remaining in
the bag. The instrument gives an alarm
if IV drop is not sensed for 45 second

or when bag is empty.



2. DESIGN APPROACH

Drip rate meter is developed

using minimal number of circuit

components using technique of
embedded

system. The sensor assembly clipped

microcontroller  based
around the drip chamber senses the
fluid drop in it. On one side of
cylindrical chamber,
assembly has IR LED (IR 38) source
giving a light beam across to a

photodiode (IR 81) on the other

drip sensor

hand[1]. The beam is broken each time
a drop falls, which result in change in
sensor output. Sensor output act as

trigger input to 555 timers which

monostable or one shot mode which
give pulse output for each drop falling
in drip chamber. Counter counts
number of clocks between successive
pulses as a measure of drip interval.
Drip rate calculator averages the period
count for certain number of periods
and converts it into drip rate which is
displayed digitally. Compared to

visual counting, drip rate meter gives

much more accurate measurement and
its response time can be set to just a
few drops. Due to this reason it is very
convenient for monitoring drip rate

during its setting.
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Fig. 1.1 Block Diagram@ifip Rate Meter



3. SOFTWARE: ALGORITHM OF
MAIN PROGRAM

Start:

1.

Initialize timer counter TO for

display

Stop watch mode:

1.

Check status of start/ stop pin
if high go for timer mode
Initially timer goes to delay
routine of 10 msec
Continuously poll for P2.0 pin
status

10 msec repeated for 100 times
to display 1sec

1sec is repeated for 60 times to
display 1 min

1 min is repeated for 60 times
for 1 hour

Stop watch display times in

hours: minutes: seconds.

Drip rate mode

1.
2.

Poll for drop in sensor voltage.
Start timer for time interval
measurement between two
drop.

If drop is not detected within

45 sec sounds an alarm.

4. Continue process for 4 drops

5. Calculate average time and drip

rate per min for display .

2. Initialize timer counter T1 for
stop watch mode or drip rate

mode.

Mode Check:
1. If sensor assembly present goes
to drip rate mode else go for

stop watch mode.

4. INSTRUMENT DESIGN
By using microcontroller with

appropriate number of input/ output
pins, internal program, data memory
and internal timer counter, operation of
counting, drip accumulation, drip rate
calculations and displaying is handled
by single chip. Instrument is designed
using MCS-51 40-pin
Microcontroller 89C51[04 ].

Sensor assembly uses an IR

family

LED

passage of drop through drip chamber.

—Photodiode pair to sense
Use of IR sensor reduces effect of
ambient light and also reduces effect of
variation in transitivity of different
fluids. Normally light from diode D1
after passing through chamber is
incident on reverse biased photodiode
D2 resulting in voltage Va. When drop
passes through chamber, passage of
light is interrupted resulting in voltage
drop. This voltage drop act as trigger

input to 555 timer and produces pulse



output for each drop falling in drip
chamber[02].

Sensing of pulse, four period moving
average, drip rate calculation and result
display are handled in software by the
program loaded in flash programmable
on chip ROM of Microcontroller.

Sensing of each drop is indicated by
LED. Additional

incorporated in instrument is that it can

green features

also be use as a stop watch with 0 to
999 hours

resolution with single push button

range and 1 second

providing start/stop input on the front
panel of instrument.

Sensor assembly is connected
to electronic circuit through six pin
connector. As shown fig. two of the
pin on sensor side is shorted. These are
used by microcontroller port pin pl.2
to detect presence of sensor assembly
to provide mode input to decide mode
of instrument weather drip rate mode

or stop watch mode.

V.SPECIFICATIONS OF DRIP
RATE METER
- Drip range: 6 - 60 drops/min.
Modes of operation: 1. Drip

rate 2. Stop watch

Drip detection: Drip falling in
drip chamber is detected by
green LED

Audible alarm: Piezo electric
alarrm
Low power consumption of the

order of milli watts.

6. CONCLUSION:-
Following conclusion are made
while actually implementing and
using system for drip rate
monitoring in various hospitals

Instrument is design using
embedded system  design
techniqgues  for  achieving

reliable operation with minimal
number of circuit components.
Instrument work satisfactorily
for sensing, measuring and
monitoring drip rate.
Instrument sounds an alarm
when drop is not detected for
45 seconds.
Instrument has been assembled
as a handheld device (with
circuit and battery inside) with
photosensor assembly clipped
around drip chamber.
Instrument works satisfactorily
in stopwatch or timer mode
when not used in drip rate
mode.

Author is
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Fig.1.2 Practical set up of design system
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