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The term laboratory pumps Is a general term
referring to pumps used in laboratories. Whilst
the term covers all the pumps talked about on
this website, it also might include vacuum
pumps, pressure pumps, other kinds offluid
dispensing systems.

This site Is primarily concerned with a subset of

these pumps procrammablllliaboratory pumps
which can be used to generate a controlled or
wave shaped fluidic flow. If you need to control
your fluid flow - your looking in the right placel

NE-SOOwlth Harvard MetalSyringe Loaded

Syringe Pump

You will find as you look around that a syringe
pump is referred to by several names:

• Syringe Pump
• Syringe Infusion Pump - so named

because they infuse fluids. SOme of them
withdraw fluids too.

• Syringe Driver - because it's a machine
that 'drives'the syringe plunger. can
become confusing if you are familiar
with computers where a driver is a piece ofsoftware that is associated with a hardware
device.

• LabViEW and Matlab users sometimes use the term Syringe Driver for a special module
that Interfaces with syringe pumps from those environments. In their case It Is a
software driver of sorts for their pumps.

• Generically as a laboratory pump.

Syringe pumps are named because they generally operate with a syringe mounted in a
computer controlled mechanism that drives the syringe to deliver fluid.

Peristaltic Pump
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A very populCir Clnd commonly found ICiborCitory pump Is the

PerlstCIltlc Pump. Perlstaltlc pumps use an entirely different

pumping ecnen to syringe pumps whkh msns there Clre

some benefits ene some dlSCIdviml:ilges compClred to the

syringe pump.

Perlsl:illtlc pumps move fluids In CI flexible hose knsded by

rollers turned by iI computer controlled motor.

Some Peristaltic Pump Features

• Deliver consistent volumes ene Clre ssyto keep SCInll:ilry(no tlsnlng of the pump.

Insert iI new tube).

• ReplClclng tubing prevents Silmple ccntamlnattcn. Himdywhere pump Is trClnsferred

from site to site. E.g. Wilter sampllng In different 10000tlon. ReplClce tubing for eech

10000tion - no SCImple ecntaminancn.

• am SCIfely pump I'IiImmilble liquids - the fluid only comes Into conl:ilct with the tubing

ene not the pump mechentsm.

• The output pulses CI little CiS the rollers squeeze ene release the tubing. There Is CI smau

amount ofsuctlon (rsllysmClllj when the rollers Isve the tubing Clnd the tubing

expClnds Clfter being squeezed.

• Consl:ilnt repsl:ilble volumes until the tubing Weilrs out.

• Perlsl:illtk eenen Is Idsl for work with blood cells CiS It wont shear them like

conventionCiI impeller pumps will.

Mlcrofluldlc Pump

Microfluidic pumps Clre usuCillysyringe

pumps but provide much finer fluid

flows. These Clre used In mkrofluldlc

eppnceucns typiCillly where precise

control verysmilll volumes offluids Clre

pump into verysmClIl physiCilI devices.

TypiCilllythese hClve dimensions below

1mm in size.

Microfluidic devices Clre used in

everydCly ClppliCinces such CIS the print

head in your Inkjet printer.

SP1CJ7O.m mlcrofluldlc syrtnge pump

More informiltion about the Microfluidic pumps
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Parts of a Syringe

I;:~: .._- - _._-_ ._ . _ - r

Plunge, Flange

Parts ofaSyringe

l eu, LOC k

l •

Click the above diagram for a more detailed explanation of these parts and their function.

How to load a syringe on your pump.

Parts of a Peristaltic Pump

Parts of a peristaltic pump

Click the above diagram for a more detailed explanation of these parts and their function.
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Tubing

Tubing is used to connect syringes to
apparatus - including other syringes. It's also
used to provide the pumping action in
peristaltic pumps. SO there are several types of
tubing. Your tubing selection will be affected
by what you are passing through your tubing.
You will need to consider the chemistry!

PVC Tubing - clear polyvinyl chloride and
plasticizers that don't have extenders or fillers
in them. These are see through, with flexibility
and dimensional stability.

Silicon tubing - Not clear, very flexible,
available as Peroxide-cured silicon, Tygon silicon (I use thiS with petro chemicals). Platinum­

Cured Silicon. It has an very smooth Inner surface which reduces particle entrapment and
minimized bacterial growth. For use in high temperature applications.

There are many different tubing formulations, what you use will be basically decided by your
application,lndustrial grade, food grade, or chemical resistant.

OEM Pumps

I.~ ."7J=
• •

An OEM pump is for use by Original
EqUipment Manufacturers. These pumps don't
have a user interface - no buttons and screens
or indicator lights. They are meant to be
buried inside a box obviously with the syringes
exposed to the operator - or maybe not.

These pumps will be computer controlled or
have been pre-programmed to perform a

sequence of pumping operations automatically.

OEM pump use example

One SyrlngePumpPro customer Is working on a new exhibit for The International Sherlock
Holmes Exhibition. It's an Interactive display InllOlvlng blood spatters being made when you
press a button. The blood is propelled using an OEM pump. The programming and
development work has InllOlved the use of mySyrlngePumpPro software.
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TIp:Short on fundI? OEM pumps can be purchased by anyone and they are a lot cheaper
than laboratory pumps - but you need I piece of softwareto operate the pumps from your
computer. That's one of the uses for SyrIngePumpPro. Heywhy nocO'y 1t7

Dual Pumps - Continuous flow

Dual recIprocating purT'flS

Read more about Dual Pumps

Pump Accuracy

Dual Pump setsare forthe provision of
accurate and continuous flow. In these
systems pumps and plumbing are configured
suchthatwhen one syringe Is Infusing the
other syringe Is withdrawing to reflilitseif. As
the Infusing syringe approaches empty the
pumps switch functionality. The specially
conflgured plumbing prDllldes a single output
and a single connection for syringe refill or
source fluid.

AccurilCY in pumping terms is an expression ofhow close the fluid flow rate delivered by the
pump matches the numerical value of the fluid f1owyou entered into or requested via
computer.

Pump manufacturerswill ofIi!r speclflcatlon sheets declaring their pump's accuracy. Theyare
all pretty good.

Of all the different types of pump available, syringe pumps are recognized asthe most
accurate and repeatable devices for lowvolumes and low rate flUid delivery.

What effects accuracy?

Your ftuld. Thevlscoslty ofyour fluid can really etrectthe pumping accuracy.

Your plumbing. The length of tubing, tile dimensional stability of the tubing (does It Inflate
like a balloon or Is It rigId), the fItIIngs (number and type) and the de5l:lnatlon device can all
effect the abll1ty of the pump to output fluids. this can all be rate dependent too.

Your pump's mechanics. A syringe pump wltIl a non-rfgld frame, and low quality components
will havemechanIcal slackIn Itwhlch will effect tile rate atthe start of pumping and at
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Whatviscosity can be pumped?
A rough guide would be If)'l:lu can pour It (even slowly))'l:Iu can pump It.

Of course the emeunt offoree the pump can deliver Clnd the dlClmeter of your syringe. tubing

Clnd all the equipment connected to the tubing Clre to be considered.

Syringe Heeterand
Controller

Some fluids won't pour Cit room temperature Clnd need to be heated
to decrease their viscosity. To achleve this you can heild the

syringes on your pumps. You then need to be sure that the fluid

doesn't coolin your apparatus ene return to It's higher viscosity.

This system will heat syringes Clnd

perlstCIltlc tubing to help you pump those

sticky gooeyfluids.

Heetersyrlnge and
perlstllltic Installation

Pump Triggering
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Modern ICiborCitory progrClmmilble pumps can hClve their pumping progrClmstriggered by

externCiI electrical signClls. A logical 0 or 1 electrical signClI can be sent to the pump ene cause

It to Jump to CI certain pumping phCl5e. Some ICib equipment will emit CI logical 0 or 1 slgnClI to

trigger externCiI items. Agreilt example ofthClt is another pump!
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You can see In the diagram here the availability of electrical signaling In the NE-SOO pump.

Real L1f. Example

Afine example of pump triggering Is
connecting a foot switch to the pump.

A great example Is the filling of Inkcartrldges
by an operator. A pump program Is written for
a particular model printer cartridge. This Is
uplOilded to the pump and set running with
SyrlngePumpPro. When the operator presses
on the foot switch the pump program

dispenses the correct volume at a suitable FootSWltch
pre-programmed rate to the Ink cartridge
thus guaranteeing the same fill for all
cartridges.

The foot switch connects to the db-9 connector on the rear of the
pump. In conjunction with a custom pump program (whIch you can
easily create) allows an operator to trigger the pump to do some
action - fill an Ink cartridge. Simple to operate. precision
dispensing. operator frlendlyl

Pump m Db9Connector

Eleetrosplnnlng

Electro spinning Is a fascinating wayof creating new materials by
drawing very fine - extremely fine amounts of liquid at a high
voltage probe. There Is a fair bit about electrosplnnlng on this site
from the point ofvlew of pumps and setting up. Many of my
customers are worldng In this area.

To get started:

Taylorcone - W1klpedliJ
• See Spraybase electrosplnnlng and electro spraying machines

which use SyrlngePumpPro
• Read about the High voltage setup
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Remote pump operation

For some setups the pumps are located away from the operator. I have customers with
pumps in the next room mounted over the top of all sorts of amazing things - some of them
dangerous. Being able to remotely operate your pumps is a very handy feature of these clever
pumps.

How far away can pumps be?

Pump monitoring tool

Download and install SyringePumpPro and you will have a pump monitoring tool free forever.
After the trial times out SyringePumpPro will detect and monitor any number of connected
pumps forever.

Upload pump programs

eSyringe Pump Pro Version 1..5 2. pum

e.umpNetwork logging License Help

Connected Pumps

Programming your pump from the buttons
on the front panel is slow, tedious and
repetitive work, which iserror prone and can
lead to accidental results. The video on the

left shows a pump program being uploaded.
The last seconds zoom in on the pump
accepting the program statements - irs
quickl

. 1 _

Pum Name Address
Saline_ ....

00:00

Status Pil
itopped Ol

00:11

Uploading programs to your pump gets the
job done quickly and reliably. Even better it
saves you so much time! See the video
showing 10 minutes of manual operation vs
10 seconds upload with SyringePumpPro.

Select the target pump on the pump

worksheet in SyringePumpPro then right
click to accessthe pump content menu, and
select upload pump program. You will be

asked for the file name of your pump
program using standard Windows Explorer
interface.

Once you have selected your pump program
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License Agreement Screen.

Read the contents of the

license and if you do not

agree to the terms, cancel

the installation.

If you do agree to the license

terms, indicate your

acceptance by clicking on "I

accept the agreement",

File Permission Issue

A few installations in corporate and some academic environments run into file permission

problems. You will know you have this problem when SyringePumpPro will run and perform

quite normally but it will pop up a couple of error messages each time you start the

application. I have prepared some instructions for your IT people to work around this problem

for you.

Back to Software Support I Back to FAQs

March 6th, 2017 I FAQs, Software Support

MENU RECENT POSTS

Take control of Home Shop Pumps Howto Find
your pumps! Your Machine

QuickTour Pricing Connectivity ID

I Search Q Compatible Free Trial Cables Save time and

Pumps money by

Find a Programming buying the

Pump Distributor correct license

Manufacturers Applications
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your range not possible wttll a single pump. Howeverthls rarely seems to be a real life Issue.

Your pump will only accept iil range of syringe sizes which again appears In the Rates and
Specification Sheet

The Pump Program

There are only a certain number of steps available In the pump for you to program. This can
be determined by reading your pump manual. Typically40 or 340 steps are available to you.
Whilst 40 steps doesn't sound like much -It's amazing Just what flaw complexities can be
achieved with iil little optimization.

Ifyou need really complex fllJW5 - use more than one pump

Usingyour plumbingyou can combine more than one pump to produce complicated flows
but assigning different pumps to produce different parts of the flaw. Naw read the topics
Multi-Pump fIoINs and Triggers.

Where to find Pump Commands
"'-""­--"......-~-_____w .w.-------,_..__._-_._.......
::..";;"~-=.=_-::.r.:.=--=;._._.._--
-.......-_......._.-..._ w_._.__._.w .w___._._---_..-.._-----_..............
Pump Run Command

The best place toflnd all the pump commands listed and their
syntax details Is In the pump manual. I have many pump manuals
available for download.

It might take you a little while to understand the way a command
works but the example shown here Is very typical. These technical
descriptions at flrst glance might appear to be hard to foIlrm but
after studying and using I few commands you will soon get the
hangofll

Your first Program
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I Download HV Protection Diagram I
At WBC2016 World Biomaterials Congress in Montreal

Try SyringePumpPro Products

Back to Applications I Back to FAQs

May t tth, 2015 I FAQs. Application Notes

:g;§mo.o:~""'liii f$")('} MENU RECENT POSTS

Take control of Home Shop Pumps Howto Find
your pumps! Your Machine

Quick Tour Pricing Connectivity ID

I Search Q
Compatible FreeTrial Cables Savetime and

Pumps money by

Find a Programming buying the

Pump Distributor correct license

Manufacturers Applications

Pump V1 File

Contact Us Programming Licensing Permissions in

Service Restrictive

Who's Using Pump
Environments

SyringePumpPro? Used Pumps Drawings
V1 License Key

Testimonials Login Pump Manuals
Installation

Instructions

About Ratesand
Specifications

Target

Slog
computer has
no internet

connection
Papers Citing
SyringePumpPro

© Copyright2018 SyringePumpPro I All Rights Reserved I Terms of
Use I Privacy Policy f •In
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