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1. Overview

Syringe pumps are used in the field of scientific research to provide a reliable and
repeatable method for moving liquids. Typically, the most common use of a syringe pump
is to dispense a liquid at a known rate. This can be for use in processes such as pre-
metered coating, automated systems, chemical synthesis, microfluidics, and flow
chemistry. Other uses of syringe pumps include the withdrawal of liquids from a

system for processes such as automated sample taking, and fluid level adjustment. By
combining both infusion and withdrawal from syringes it is possible to use a syringe
pump for an even wider array of applications including continuous flow of solutions,
solution mixing, and the emulsification of solutions.

A syringe pump works by fixing the barrel of the syringe to the body of the equipment
while at the same time fixing the plunger to a moving platform. This movement is
achieved via the use of a high accuracy stepper motor where the distance moved by the
platform is well known and characterised. By knowing the internal diameter of the syringe
being used it is possible to work out the volume displaced when the platform moves. The
Ossila Syringe Pump provides you with a simple easily programmable system, where each
program can have up to 99 different steps in which the rate, volume, and/or time of
infusion/withdrawal can be chosen. By selecting the correct diameter syringe, it is
possible to achieve flow rates as low as nanolitres per minute or as high as millilitres per
second.

1.1 Applications

e Solution dispensing
e Solution mixing

e Emulsification

e Metered coatings

e Solution quenching
e Electrospinning

e Electrospraying

e Microfluidics

e Flow chemistry



2. EU Declaration of Conformity (DoC)

We

Company Name: Ossila BV

Postal Address: Biopartner 3 building, Galileiweg 8
Postcode: 2333 BD Leiden

Country: The Netherlands

Telephone number: +31 (0)71 3322992

Email Address: info@ossila.com

declare that the DoC is issued under our sole responsibility and belongs to the
following product:

Product: Single Syringe Pump (L2003S2)
Serial number: L200352-xxxx
Object of declaration:

Single Syringe Pump (L2003S2)

The object of declaration described above is in conformity with the relevant Union
harmonisation legislation:

Machinery Directive 2006/42/EC
EMC Directive 2014/30/EU

RoHS Directive 2011/65/EU
The following harmonised standards and technical specifications have been applied:

BS EN ISO 12100:2010 Safety of machinery-General principles for design-Risk assessment and risk reduction.

Signed:

Name: Dr James Kingsley
Place: Leiden
Date: 18/03/2024
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Jexunapanus 3a cboTBeTcTBHE HAa EC

Ipoussoxuren: Ossila BV, Biopartner 3 building, Galileiweg 8, 2333 BD Leiden, NL.

Jlexapupa ¢ LsIaTa Cu OTTOBOPHOCT, Y€ II0COYEHOTO 000py/IBaHEe ChOTBETCTBA HA MPHIIOKMMOTO 3aKkoHonaTesicTBO Ha EC 3a XapMOHM3HpaHe, OCOYEHO Ha MPEXOHATA(-HTe) CTPAHHULA(-H)
Ha HaCTOSANIMSA IOKYMEHT.

[Cestina] ProhléSeni o shodé EU

Vyrobce: Ossila BV, Biopartner 3 building, Galileiweg 8, 2333 BD Leiden, NL.

Prohlasujeme na vlastni odpovédnost, ze uvedené zafizeni je v souladu s piislusnymi harmoniza¢nimi pfedpisy EU uvedenymi na ptedchozich stranach tohoto dokumentu.
[Dansk] EU-overensstemme Iseserklaering

Producent: Ossila BV, Biopartner 3 building, Galileiweg 8, 2333 BD Leiden, NL.

Erklerer herved, at vi alene er ansvarlige for, at det navnte udstyr er i overensstemmelse med den relevante EU-harmoniseringslovgivning, der er anfort pa den/de
foregdende side(r) i dette dokument.

[Deutsch] EU-Konformititserklirung

Hersteller: Ossila BV, Biopartner 3 building, Galileiweg 8, 2333 BD Leiden, NL.

Wir erkldren in alleiniger Verantwortung, dass das aufgefiihrte Gerdt konform mit der relevanten EU-Harmonisierungsgesetzgebung auf den vorangegangenen Seiten dieses
Dokuments ist.

[Eesti keel] ELi vastavusavaldus

Tootja: Ossila BV, Biopartner 3 building, Galileiweg 8, 2333 BD Leiden, NL.

Kinnitame oma ainuvastutusel, et loetletud seadmed on kooskdlas antud dokumendi eelmisel lehelkiiljel / eelmistel lehekiilgedel dra toodud asjaomaste ELi iihtlustamise
digusaktidega.

[EAAvika] Afjhwon moetétntag EE

Katackevaotig: Ossila BV, Biopartner 3 building, Galileiweg 8, 2333 BD Leiden, NL.

Ank@voupe vevbvva 6n 0 avaeepOUEVOS EEOTAGHOG CUUIOPPMOVETAL [ie TN G)YenkN vopobesia evapuovieng g EE mov vdpyet ong mponyovpeveg oelideg Tov mapovtog
£YYPAQOV.

|Espaiiol] Declaracién de conformidad UE

Fabricante: Ossila BV, Biopartner 3 building, Galileiweg 8, 2333 BD Leiden, NL.

Declaramos bajo nuestra Unica responsabilidad que el siguiente producto se ajusta a la pertinente legislacion de armonizacion de la UE enumerada en las paginas anteriores
de este documento.

|Francais| Déclaration de conformité UE

Fabricant: Ossila BV, Biopartner 3 building, Galileiweg 8, 2333 BD Leiden, NL.

Déclarons sous notre seule responsabilité que le matériel mentionné est conforme a la législation en vigueur de I'UE présentée sur la/les page(s) précédente(s) de ce
document.

[Hrvatski] E.U izjava o sukladnosti

Proizvodac: Ossila BV, Biopartner 3 building, Galileiweg 8, 2333 BD Leiden, NL.

Izjavljujemo na vlastitu odgovornost da je navedena oprema sukladna s mjerodavnim zakonodavstvom EU-a o uskladivanju koje je navedeno na prethodnoj(nim) stranici(ama)
ovoga dokumenta.

[Italiano] Dichiarazione di conformita UE

Produttore: Ossila BV, Biopartner 3 building, Galileiweg 8, 2333 BD Leiden, NL.

Si dichiara sotto la propria personale responsabilita che l'apparecchiatura in elenco ¢ conforme alla normativa di armonizzazione UE rilevante indicata nelle pagine precedenti del
presente documento.

[LatvieSu] ES atbilstibas deklaracija
Razotajs: Ossila BV, Biopartner 3 building, Galileiweg 8, 2333 BD Leiden, NL.
Ar pilnu atbilclibu pazinojam, ka uzskaititais aprikojums atbilst attiecigajiem ES saskanoSanas tiesibu aktiem, kas mingti iepriek$&jas T dokumenta lapas.

[Lietuviy k.] ES atitikties deklaracija

Gamintojas: Ossila BV, Biopartner 3 building, Galileiweg 8, 2333 BD Leiden, NL,

atsakingai pareiskia, kad i§vardinta jranga atitinka aktualius ES harmonizavimo teisés aktus, nurodytus ankstesniuose §io dokumento
[Magyar]| EU-s megfeleléségi nyilatkozat

Gyarto: Ossila BV, Biopartner 3 building, Galileiweg 8, 2333 BD Leiden, NL.

Kizarolagos felelosségiink mellett kijelentjiik, hogy a felsorolt eszk6z megfelel az ezen dokumentum el6z6 oldalan/oldalain talalhato EU-s 6sszehangolt jogszabalyok vonatkozd
rendelkezéseinek.

[Nederlands] EU-Conformiteitsverklaring

Fabrikant: Ossila BV, Biopartner 3 building, Galileiweg 8, 2333 BD Leiden, NL.

Verklaart onder onze uitsluitende verantwoordelijkheid dat de vermelde apparatuur in overeenstemming is met de relevante harmonisatiewetgeving van de EU op de vorige
pagina('s) van ditdocument.

[Norsk] EU-samsvarserklae ring

Produsent: Ossila BV, Biopartner 3 building, Galileiweg 8, 2333 BD Leiden, NL.

Erklaerer under vart eneansvar at utstyret oppfert er i overholdelse med relevant EU-harmoniseringslavverk som star pa de(n) forrige siden(e) i dette dokumentet.
[Polski] Deklaracja zgodnosci Unii Europejskiej

Producent: Ossila BV, Biopartner 3 building, Galileiweg 8, 2333 BD Leiden, NL.

Os$wiadczamy na wlasng odpowiedzialno$¢, ze podane urzadzenie jest zgodne ze stosownymi przepisami harmonizacyjnymi Unii Europejskiej, ktore przedstawiono na
poprzednich stronach niniejszego dokumentu.

[Portugués] Declaracgio de Conformidade UE

Fabricante: Ossila BV, Biopartner 3 building, Galileiweg 8, 2333 BD Leiden, NL.

Declara sob sua exclusiva responsabilidade que o equipamento indicado estd em conformidade com a legislagdo de harmonizagio relevante da UE mencionada na(s) pagina(s)
anterior(es) deste documento.

[Roména] Declaratie de conformitate UE

Producator: Ossila BV, Biopartner 3 building, Galileiweg 8, 2333 BD Leiden, NL.

Declara pe proprie raspundere ca echipamentul prezentat este in conformitate cu prevederile legislatiei UE de armonizare aplicabile prezentate la pagina/paginile anterioare a/ale
acestui document.

[Slovensky] Vyhlisenie o zhode pre EU

Vyrobca: Ossila BV, Biopartner 3 building, Galileiweg 8, 2333 BD Leiden, NL.

Na vlastnu zodpovednost’ prehlasuje, Ze uvedené zariadenie je v sulade s prislusnymi pravnymi predpismi EU o harmonizacii uvedenymi na predchadzajicich stranach tohto
dokumentu.



[Slovens¢ina] Izjava EU o skladnosti
Proizvajalec: Ossila BV, Biopartner 3 building, Galileiweg 8, 2333 BD Leiden, NL.
s polno odgovornostjo izjavlja, da je navedena oprema skladna z veljavno uskladitveno zakonodajo EU, navedeno na prejsnji strani/prej$njih straneh tega dokumenta.

[Suomi]| EU-vaatimustenm ukaisuusvakuutus

Valmistaja: Ossila BV, Biopartner 3 building, Galileiweg 8, 2333 BD Leiden, NL.

Vakuutamme titen olevamme yksin vastuussa siité, ettd tdssé asiakirjassa luetellut laitteet ovat timén asiakirjan sivuilla edellisilld sivuilla kuvattujen olennaisten
yhdenmukaistamista koskevien EU-sdddosten vaatimusten mukaisia.

[Svenska] EU-forsikran om 6verensstimmelse
Tillverkare: Ossila BV, Biopartner 3 building, Galileiweg 8, 2333 BD Leiden, NL.
Vi intygar hirmed att den utrustning som fortecknas dverensstimmer med relevanta férordningar gillande EU-harmonisering som fmns pa foregaende sidor i detta dokument.



3.Safety

3.1Warning

Pinch points present when in operation, keep hands clear of moving stage.

3.2 Use of Equipment

A CAUTION: For research use only. Not for clinical use on patients.

The Ossila Syringe Pump is designed to be used as instructed, it is intended to be used
under the following conditions:

e Indoorsin a laboratory environment (pollution degree 2)
e Altitudes up to 2000 m
e Temperatures of 5°C to 40°C; maximum relative humidity of 80% up to 31°C.

The Syringe Pump is supplied with a 24V/2A power adapter with a power cord for the country of
purchase, in accordance with European Commission regulations and British Standards. Use of any
other electrical power cables, adaptors or transformers is not recommended.

3.3 Hazard Icons

The symbols shown in Table 3.1 can be found at points throughout the manual. Note each
warning before attempting any associated operations.

Table 3.1 Hazard warning labels used in this manual.

Symbol Associated Hazard

General warning or caution, which accompanying text will explain

Electrical shock

Pinch point, or entanglement hazard

> BB



3.4 General Hazards

Before installing or operating the Syringe Pump, there are several health and safety precautions
which must be followed and executed to ensure safe installation and operation.

WARNING: Improper handling when operating or servicing this equipment can result in
serious injury. Read this manual before operating or servicing this equipment.

CAUTION: During operation, the movement of the plunger clamp and the rotation

& of the lead screw/coupler could result in a pinch point hazard and/or an
entanglement hazard. Caution should be taken whenever the system is in
operation.

3.5 Power Cord Safety

ﬁ Emergency power disconnect options: Use the power cord as a disconnecting
method and remove it from the power source. To facilitate disconnect, make sure
the power outlet for this cord is readily accessible to the operator.

3.6 Servicing

If servicing is required, please return the unit to Ossila Ltd The warranty will be invalidated if:

e Modification or service has taken place by anyone other than an Ossila engineer.

e The unit has been subjected to chemical damage through improper use.

e The unit has been operated outside the usage parameters stated in the user
documentation associated with the unit.

e The unit has been rendered inoperable through accident, misuse, contamination,
improper maintenance, modification, or other external causes.

3.7 Health and Safety - Operation

Pinch point and entanglement hazards are present during operation of the syringe

& pump. As some precaution users should avoid handling or leaning over the
equipment during operation in order to avoid possible crushing or entanglement of
hair and/or clothing.



3.8 Health and Safety - Servicing

A Service or installation work that includes integrating electrical components should
be performed by an Ossila engineer only. Never alter the wiring of any purchased
equipment. If changes are made, such alterations may damage the equipment,
cause injury or death. At the very least, such alterations may void your equipment’s

warranty.

4. Equipment Purpose

The Ossila Syringe Pump has been designed to provide users with a tool to accurately and
repeatedly move volumes of fluids at specified rates. The equipment can be used in a wide variety
of experiments where accurate dispense volumes and/or dispense rates are required. In order to
achieve this, the system uses a stepper motor to enable movement of specified distances. This is
done by securing the body of the syringe to the frame of the syringe pump while at the same time
securing the syringe plunger to the moving holder. The internal diameter of the syringe can be
used to determine the volume displaced by the movement of the stepper motor and plunger. By
choosing the appropriate syringe size, a wide range of dispense rates can be achieved.

The exact syringe types, deposition rates, deposition volumes, and solutions used are up to the
user to choose and will vary depending upon the type of experiment being undertaken. For more
information on uses please see the operating instructions and guidelines, for more information
on the dispensing limits please see the specifications.

5. Unpacking

5.1 Packing List

The standard items included with the Syringe Pump are:

e The Syringe Pump unit
e Universal power adapter



5.2 Damage Inspection

Examine the components for evidence of shipping damage, if damage has occurred, please
contact Ossila directly for further action. The shipping packaging will come with a shock indicator
to show if there has been any mishandling of the package during transportation.

6. Specifications

The specifications for the syringe pump software are shown in Table 6.1, and the hardware
specifications are shown in Table 6.2.

Table 6.1. Ossila Syringe Pump software specifications

Number of Programmes 10
Steps per Programme 99
Syringe Control Independent Control
Syringe Size Settings 5 pre-sets, 1 customisable diameter
Force Tuning 5% to 100% (5% increments)
Minimum Syringe Size 0.5l
Memory Non-Volatile Memory
External Control Interface USB B

10



Table 6.2. Ossila Syringe Pump hardware specification

Syringes
Operation mode
Rate accuracy
Drive motor
Max linear force
Motor drive controller

Number of microsteps per
revolution

Screw pitch
Distance per microstep
Maximum step rate/distance
Minimum step rate/distance
Maximum syringe size
Safety
Power
Power supply Input voltage range

Operating temperature/humidity

Overall dimensions

1 (L2003S2); 2(L2003D2)
Infusion and withdrawal
+0.16%*
1.8° Stepper motor
500N at 100% force

Microprocessor with 1/128 micro stepping
25,600

Tmm
39nm
1000 steps. s™'; 5mm.s™; 300mm.min”’!
0.015 steps.s™; 75nm.s™; 4.5um.min"’
50 (60)ml
Limit switches; crash sensing
24V DC; 2.0A
100 - 240VAC; 50/60Hz; 50VA
5°C to 40°C; Up to 80% RH @ 31°C

Width: 240 mm
Height: 150 mm
Depth: 150 mm

*Rate accuracy is dependent upon not only the pump accuracy but also the accuracy of the dimensions of
the syringe used. The value stated only reflects the accuracy of the pump.

/. System Components

The Syringe Pump (L2003S2/L2003D2) comprises two items:

e Syringe Pump unit (Figure 7.1)

e 24V mains power supply adapter (Figure 7.2).

11



Figure 7.1 Syringe Pump

Figure 7.2 24V mains power supply adapter

The Syringe Pump unit is powered from a 24V, 2 A mains power supply adapter. This low voltage
supply is convenient and reduces the health and safety risks involved.

12



Installation

Place the unit on a solid, level work surface.

i. Ensure the area is free from vibrations, temperature extremes and highly
flammable or explosive materials.

Before plugging in the Syringe Pump, ensure the power switch on the unit is switched to
the ‘0’ position (off).

Connect the power supply first to the mains outlet and second to the Syringe Pump unit.
i. See Figure 8.1 for connecting the Syringe Pump to the power supply cable.

Set the Syringe Pump power switch to the “1" position to turn on.

Figure 8.1 Installation of the Syringe Pump by plugging in the power supply cable.

13



9. Operation

9.1 Syringe Pump Schematic

A top-down view of the Syringe Pump is shown in Figure 9.1 with all the relevant components
highlighted.

Figure 9.1. Syringe Pump schematic

Barrel Clamp Plunger Clamp

Quick Navigation Keypad
Button LCD Sereen Interface

9.2 Attaching a Syringe to the System

When using the Syringe Pump the following procedures should be done while attaching the
syringe to the system to achieve the best results.

1. The solution should be preloaded into the syringe; make sure all air bubbles are removed
from the syringe before attaching to the system.

2. The syringe barrel should be placed flat into the groove on the syringe holder, and the barrel
top should be placed inside the clamping mechanism (see Figure. 9.2). The top clamp should
be lifted and rotated onto the top of the syringe, the spring loaded clamp will then hold the
barrel down.

14



Figure 9.2. Placement of the syringe into the groove along with the barrel top placed in the clamping
mechanism

Figure 9.3. Placement of the top clamping arm

15



3. Enter manual mode on the syringe and drive the plunger holder till it rests against the end of
the plunger. Slide the end of the plunger into the clamping mechanism and tighten, making
sure it is parallel with the barrel of the syringe.

4. Connect any additional tubing or fixtures required for your experiment. Using the manual
mode preload the fixtures and tubing with your solution.

9.3 Ossila Syringe Pump User Interface

Figure 9.4. Syringe Pump LCD screen and keypad
s Syringe Pump O syringe brvng O I

© .
O®C ©

Stop

©® O
. /

®®@®
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Table 9.1. Operational buttons and their associated functions.

Button Function

S(SETTINGS) Enters the Settings menu where syringe diameter, and maximum force
can be set

M (MANUAL) Enters Manual mode where the plunger holder can be moved

P (PROGRAM) Enters the Program mode where saved programs can be selected
and/or edited

Navigates ‘Up’ through menus; increases selected values by 1; increases
unit size

Navigates ‘Down’ through menus; decreases selected values by 1;
decreases unit size

Navigates ‘Right’ through menus
Navigates ‘Left’ through menus

Press to select, edit, or accept changes
Stop current running program

Run currently selected program

OOOOO®O O

9.4 Program Operation

ff WARNING! Pinch points and entanglement hazards!

The rotation of the lead screw/coupler and the movement of the plunger holder
present entanglement and pinch hazards. Care should be taken when the system
is running.

1. Turn the Ossila Syringe Pump power switch on (position “1'); the bootup screen will show
as below.

17
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2. The system automatically goes to Settings mode screen after the bootup screen. To set
the syringe diameter enter the settings menu by pressing the S Button, navigate to

syringe selection (as shown in the image below). Press OK to select what diameter of
syringe to choose.

Selting Mode

P SyringeNo 1
b Volume : 01.000 ml

bDiameter 02345 mm
Force - 050 1

|.  For syringes purchased from Ossila there are several pre-set diameters for quick
selection, these are Tml, 2ml, 5ml, 10ml, and 50ml. To change the syringe size
setting, Press OK and navigate the syringe number by pressing Left / Right buttons.

18



Selting Mode

P SyringeNo ¢ b
b Volume : ml

b Diameter mm
Force - 050 1

[l.  For custom diameters navigate to custom and press OK to edit. To edit the diameter,
highlight diameter and press OK. Use Up / Down and Left / Right to set the internal

diameter and press OK to set the value. Highlight the volume and press OK to edit.

Selting Mode

SyringeNo  : Cust
b Volume : 02100 ml

» LDiameter 03 mm
Force : 050 i

Note: A warning will appear if the diameter is not set for custom syringe.

19



Selting Mode

Please set Diameter

Press OK toreturn

Note: A warning will appear if the volume is not set for custom syringe.

Selting Mode

Please set Volume

Press OK toreturn

lll.  To change the force setting value for the syringe, navigate to force and press OK to
edit. The change the value, press Up / Down for increment/decrement value of 5.

Selting Mode

SyringeNo : 5
b Volume : 20.000 ml

bDiameter 10025 mm
» Force : 1

20



3. To move the plunger holder without setting a program press the M button, this will take
you to Manual mode (as shown in the image below). Press Left / Right to move the
plunger holder towards the coupler or towards the syringe clamp. Press OK to cycle
through pre-set speeds.

Manual Mode
: Syringe 1 :

Rate 073138  ulfs
Position :000.000 mm

4. To set a program to run automatically go to the program menu by pressing the P button,
select the program you wish to edit and run by navigating to the program number (as
shown in the image below) and pressing OK. Pressing Up / Down will allow you to switch
between pre-saved programs.

Prog Mode | Prog O1
Syringe1

Step 01 of 01
PRate : 00000 ulfs

Yolume : +00.000 ul
Time - 00:00:00

I.  To change the program number, press the Up button until the program number
highlighted and press Left / Right to change the program number.

21



Prog Mode |IPfog 01
Syringe1

Step . 01 of 01
Rate . 12355 ulfs
Yolume : -03.000 ml
Time - 00:04:.02

Prog Mode |[Pfog 03

Step 01 of 01

Rate : 00000 ulfs
Yolume : +00.000 ul
Time : 00:00:00

[l.  To edit the number of steps, navigate to the steps line and press OK to edit and Up /
Down to increase or decrease the value. When finished press OK again to save the
changes.

Prog Mode | Prog O1
Syringe1

P Step  : 01 of
Rate : 00000 ulfs

Yolume : +00.000 ul
Time - 00:00:00

22



lll.  Tochange the step number, press Left / Right to cycle through the different steps.

Prog Mode | Prog O1
Syringe1

pStep . 020f 03
Rate : 00000 ulfs

VYolume : +00.000 ul
Time - 00:00:00

IV.  To edit the dispense rate navigate to the dispense rate line and press OK to begin
editing. Use Left / Right to highlight the number you wish to edit and Up / Down to
increase or decrease the value. When finished press OK again to save the changes.

Note: The dispense time for the step will automatically update to account for the
new rate.

Prog Mode | Prog O1
Syringe1

Step  : 01 of 01
P Rate

Volume : +00.000 Ul
Time - Q0:00:00

V. Navigate to the unit to change the dispense rate unit by pressing Up / Down to
change from microliter (pl) to millilitre (ml) or vice versa.

23



VI.

Prog Mode | Prog O1
Syringe1

Step . 01 of 01
P Rate

Yolume : +00.000 Ul
Time - Q0:00:00

Note: A warning will appear if the set rate higher than allow for the syringe size. The
value will be recalculated and set to max rate for the particular syringe.

Prog Mode | Prog O1
Syringe1

Max Rate Exceeded

Press OK toreturn

To edit the dispense volume navigate to the dispense volume line and press OK to
begin editing. Use Left / Right to highlight the number you wish to edit and Up /

Down to increase or decrease the value. When finished press OK again to save the
changes.

Note: The dispense time for the step will automatically update to account for the
new rate.
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Prog Mode | Prog O1
Syringe1

Step . 01 of 01
Rate : 12355 ulfs

P Volume : yd
Time . 00:00:00

VII.  Navigate to the unit to change the dispense volume unit by pressing Up / Down to
change from microliter (pl) to millilitre (ml) or vice versa.

Prog Mode | Prog O1
Syringe1

Step : 01 of 01
Rate : 01.256 ulis

P Volume :
Time - 00:00:00

Note: A warning will appear if the set volume higher than allow for the syringe
size. The value will be recalculated and set to max volume for the syringe.
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Prog Mode | Prog O1
Syringe1

Max Yolume Exceeded §

Press OK toreturn

The user can either dispense or infuse the solution using Ossila Syringe Pump by
navigating to volume sign (+), and press Up / Down button to change the sign.

Note: +'sign indicate dispensing and ~’indicate infuse

Prog Mode | Prog O1
Syringe1

Step  : 01 of 01
Rate : 01.256 ulis

P Volume @ -
Time : 00:00:00

VIIl.  The user can edit the time by navigating to dispense time and pressing OK to edit.
The format of time is HH:MM:SS (H - Hour, M - Minute, S - Second).

Note: The dispense volume for the step will automatically update to account for the
new dispense time setting.
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Prog Mode | Prog O1
Syringe1

Step . 01 of 01
Rate : 12355 ulfs

Yolume : +11.222 ml
P Time

Note: A warning will appear if the volume is larger than allowed for the syringe size.
The value will be recalculated to the correct volume for the syringe.

5. The user can run the program by pressing the Start button. The running program page
will then appear to indicate this.

Running Prog 01

Step . 01 of 01
Rate . 00366 milis

Yolume : 02.000 ml
Time - 00:00:05.4

Once the dispensing is complete, a message with pop up to notify the user.
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Running Prog 01

Dispense Completed

Press OK toreturn

The user can stop the operation by pressing the Stop button and the warning will appear
as follows.

Running Prog 01

Dispense Stopped

Press OK toreturn

10. PC Control

When the syringe pump system is connected to a USB port of a PC and an active serial connection
is made the system will read data over the serial line. When the start command is sent via serial
the system will then enter PC Mode. In this mode, control via the normal user interface is disabled
and control of the system can only be done by sending specific commands via the serial USB.

Programs within the syringe pump are stored as a list of data structures within the memory of
the processor. When operating in normal mode the user has access to up to 10 different
programs within the list which are saved permanently into memory. In PC mode the systems
defaults to a reserved index within the systems memory which is specifically for PC mode
programming. The values used within the program are reset to the default values upon
restarting the system and so programs uploaded over PC serial are not permanently saved
within memory and will need to be set again if the system is restarted.
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Programs consists of a set of steps for the syringes used within the system. Each step has the
dispense rate for the step, and the time of the step. When setting a program up via PC mode the
user can add steps, insert steps, edit steps, or delete steps.

Users can also select specific syringe diameters used within the system a full table of user
syringes can be found in the section on syringe indexes. Users have access to an additional
syringe index in pc control which can be edited for their use, like the program this value is not
saved on reset and must be set anew each time the system is restarted.

29



10.1 Command List

Below is a full list of commands that can be sent to the syringe pump with the requirements for arguments, expected return values, and associated error messages

that can be returned to the user.

volume, diameter, ared]
Dual system

P1 Sy Size: [Sy size index,
volume, diameter, ared]

Command Arguments Return Value Error Messages Function
syp set pcmode none PC Mode on Device/command not Enters PC mode operation and
found set the default PC mode syringe
size (8).
syp set syringea | a:(int) Pump No.(1 | PaSySizeb Pump index out of Select one of the pre-defined
b or2) Ex range syringe sizes, default index 8.
F) : (int)Syringe size P Sy Size 4" No Matching Syringe
index (1-8) Size Found
syp edit syringe a | a: (int) Pump No. (1 | Pa Sy Size: [8, volume, Pump index out of Edit the size of PC mode default
bc or2) diameter, ared] range syringe index 8. This will change
the previous syringe size to 8.
b: (float) volume Ex. Previous syringe siz
‘ml/cc
“P1 Sy Size: [8, 20.0, 15.9]”
c: (float) diameter
lmml
syp get syringes | None P1 Sy Size: [Sy size index, None Returns the selected syringe

parameters for pump 1 (single
pump units) or both pump 1
and pump 2 (in dual pump
units)
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P2 Sy Size: [Sy size index,
volume, diameter, ared)

Ex.

“P1 Sy Size: [8, 20.0, 15.9]”
“P2 Sy Size: [8, 20.0, 15.9]”

syp get syringe a | a:(int) Pump No. (1 | Pa Sy Size: [Sy size index, Pump index out of Returns the selected syringe
or2) volume, diameter, area] range parameters for the selected
Ex. pump
“P2 Sy Size: [4, 5.0, 12.45]”
Syp get steps None P1 Number of Steps = 2 No Steps for SyPump 1 | Lists all the steps for pump 1

[[rate, volume, time] [rate,
volume, timel]

Ex.

“P1 Number of Steps = 3
2.4, 12, 5][1, 8 8J[5 1,
0.2]]"

No Steps for SyPump 2

(single pump units) or both
pump 1 and pump 2 (in dual
pump units)

syp add stepab
@

a : (int) Pump No. (1
or 2)

b: (float) + rate

c: (int) time

Pa New Step Saved step/No:

[rate, time, volume]
Ex.

“P2 New Step Saved 7: [4,
72/ 3]//

Pump index out of
range

Max No Steps Reached!

Dispense Rate Exceeds
Maximum Value

Add new step after the last step
(if the max number of steps has
not been reached)
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Dispense volume of
step exceeds maximum
volume of syringe

Dispense volume of
program exceeds
maximum volume of
syringe

sypinsstepabc
d

a : (int) Pump No. (1
or 2)

b: step location
c: (float) * rate

d: (int) time

Pa Step b Inserted Step
Saved StepNo. [rate, time,
volume]

Ex.

“P2 Step 3 Inserted Step
Saved 3 /3, 9, 3]”

Pump index out of
range

Step number out of
range!

Insert a new step at the given
location and push the following
steps back (if the max number
of steps has not been reached)

(no safety checks)

syp editstepa b
cd

a : (int) Pump No. (1
or 2)

b: step number
c: (float) + rate

d: (int) time

Pa Step Edited: stepNo:
[rate, time,volume]

Ex.

“Step Edited : 2 : [4,5,20]"

Pump index out of
range

Max No Steps Reached!

Dispense Rate Exceeds
Maximum Value

Edit the parameters of the
selected step for the selected

pump
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Dispense volume of
step exceeds maximum
volume of syringe

Dispense volume of
program exceeds
maximum volume of
syringe

syp delstepa b

a : (int) Pump No. (1
or 2)

b: step number

Pa Step b Deleted

Ex.

“P2 Step 10 Deleted”

Pump index out of
range

Step number out of
range!

Delete the selected step and
shift the following steps (if any)
backward

syp clear a a:(int) Pump No. (1 | Pa Steps Deleted Pump index out of Delete all the steps of the
or2) Ex range selected pump
“P2 Steps Deleted”
Syp run None P1 step x Run the unit and return the
pump No and the step every
P2 ste
Py second. Send “Dispense
P1 Complete Finished” at the of program
P2 Complete

Dispense Finished
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Dispense Interrupted

syp stop a

a : (int) Pump No. (0
to 2)

0 for both pumps

P1 stopped
P2 stopped
P1 P2 stopped

Pump(s) not Running

Stops the selected pump;
pump1 (single pump units) ;
pump?2 or both pump1 and
pump2 (in dual pump units)

Syp get version None H-V X.X.X ; S-VX.X.X Device/command not Return the hardware and
found software version
syp get pcmode | None Connected Device/command not Check if the system is connected
found and in PC mode operation
Device/command not found
syp end pcmode | None PC Mode Off Device/command not Ends PC mode operation and
found restore the manual mode
syringe size.
Command not found yring
syp reset None System Reset/PC Mode Off | Command not found Resets the system, end PC mode

in 2-Sec

operation
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10.2Syringe Index Information

The syringe type contains the information of the syringe diameter and the total volume of the
syringe, this information is used to calculate the distance and rate the motor needs to move in
order to complete a step and so is critical for correct operation of the syringe pump. The data on
the diameter and volume are saved in an indexed list of different syringe types in the system. On
starting the PC Mode the syringe type is set to the PC Mode Syringe. Users can edit this syringes
diameter and volume or alternatively set the syringe type to a different value using the “syp set
syringe” command.

Using the above command, the user can set the syringe to a specified index between 1 and 8.
Below is the diameter and volume values that are associated with each index value upon entering
PC Mode.

Syringe Index Diameter (mm) Volume (ml)

1 (Custom Syringe) USER SET USER SET

2 (1 ml Syringe) 4.69 1.0

3 (2 ml Syringe) 9.65 2.0

4 (5 ml Syringe) 12.45 5.0

5 (10 ml Syringe) 15.90 10.0

6 (20 ml Syringe) 20.05 20.0

7 (50 ml Syringe) 29.20 50.0

8 (PC Mode Syringe) 00.00 0.00

So, for example sending the command “syp set 2 4” the second pump syringe will be set to a
diameter of 12.45 and a volume of 5 ml.

10.3Program Example

Below a simple python script shows you how to connect to the syringe pump, how to send a
command, and how to get data back from the system. Using the serial library, a connection can
be made to the board if you know the COM port that the board is connected to. By using the
Serial() command a serial object is created and returned to the user. This serial object can then be
used to send commands and receive them.

In the example below the send_command() function takes in a string (command) and the serial
object (syp_connection). Using the Serial.write() function the command is sent to the board. It
should be noted that the string needs to be converted to a ascii format using the
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string.encode(‘ascii’) function. In the main function we send a predefined string of “syp set
pcmode” to the system to initiate the PC Mode on the equipment.

After sending the command to the board you can read the returned string from the board. Here
the function board_return() takes the serial object (syp_connection) and returns a string object.
The Serial.readline() function which is used to read data from the serial port returns the data in
the ascii format. To make the return easier to read we then convert it back into a utf-8 formatted
string before returning.

By printing out the returned data from the board we see that the string “PC Mode" is returned,
this is the expected return value from the ‘syp set pcmode’ command that we have sent.

11. Firmware Updating

Ossila may provide updates to the firmware for the syringe pump to improve the functionality of
the system for the users. To update the firmware you will need to install the Ossila Firmware
Updater tool and connect the equipment to a PC via the USB port at the rear of the system.

The syringe pumps firmware can be updated via the Ossila Firmware updater tool that can be
downloaded from here. (https://www.ossila.com/pages/software-drivers#Firmware-Updater)

The user manual for the firmware updater tool can be found online on the Ossila website here.
(https://downloads.ossila.com/manuals/firmware-updater.pdf)
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12. Maintenance

The rail guide and the lead screw should be sparingly lubricated periodically; every 200 hrs of
usage. The rail guide and the lead screw should be lubricated with super lube synthetic grease

provided with the pump.

To clean the exterior surfaces, use a lint-free cloth to remove loose dust. Use care to avoid
scratching the clear display window. For more efficient cleaning, use a soft cloth dampened (not
soaked) with water, an aqueous solution of 75% isopropyl alcohol, or a mild detergent.

13. Troubleshooting

Problem Possible cause

a.) The power switch on the
unit is in the OFF position

b.) The power supply may not
be connected properly

c.) The fuse on the rear panel
has blown

d.) The power supply adapter
has a fault

e.) Fault (fuse) on the circuit

No power / board

display

a.) Syringe plunger hitting the
bottom / a kink in the
tubing (occlusion) /
Syringe plunger binding /
Low force setting

Motor stalled

Action

a.) Check the connection and
ensure the power is turned
ON

Ensure the unit is firmly
plugged in to the power
supply and that the plug is
firmly connected to both an
adapter and a working power
socket

b.)

Check the fuse on the rear
panel. If it has blown replace
it with a suitably rated 1A
slow blow fuse

C.)

Contact Ossila for a
replacement

If all the above has been
considered there may be a
fault on the board; contact
Ossila for more information

e.)

Increase the force
percentage in setting mode

a.)
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Problem

Crash warning

Possible cause

a.) The secondary safety
switch has accidentally
been triggered

b.) The syringe holder is
triggering the secondary
safety switch

c.) Internal fault in the
secondary safety switch

Action

a.)

b.)

Cc.)

Turn the unit off and on
again to see if the warning
remains

Rotate the lead screw by
hand to move the syringe
holder closer to the centre of
travel

If all the above has been
considered there may be a
fault with the secondary
safety switch; contact Ossila
for more information
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