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LONGER Instructions for use of syringe pump

Statement

e The contents of this manual and the specifications of the pump are
subject to change without notice.

e Depending on the pump model and software version you are using, the
screenshots or function descriptions in this manual may be different,
please refer to the functions of the current software version.

e Before using the pump, please review all relevant documentation
concerning safety guidance and proper operation.

1.Precaution

Please read the following safety precautions to ensure proper use of the
pump. If the pump is used in an unspecified manner, the protection
provided by the pump may be damaged.

(1) Please use a power supply that meets the requirements, voltage: 24VDC
(2) Please use the power cord specified for the pump and ensure the power
cord is certified.

(3) Before using the pump, ensure that the ground wire of the power cord is
reliably grounded to ensure personal safety.

(4) Fluid may spray from the syringe. Take reasonable practicable measures
to ensure the operators' safety.

(5) When liquid overflow into the pump drive occurs, immediately turn off
power to the device before cleaning.

(6) Do not disassemble, modify or repair the product by yourself. Contact
the distributor or Longer Pump if the product needs repair.

(7) If it is transported in an environment below 0 degrees, please place the
device at room temperature (not lower than 0 degrees) before starting.

2.Product Introduction

dLSP 501X series are high-precision digital lab syringe pumps. There are
three pump drive models: dLSP 501S, dLSP 501L, dLSP 501W, working with
different syringe sizes. The pump drive can be controlled via the separate
dLSP uC controller, which can control up to 4 drives through a 7-inch touch
screen.
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2.1 Technical Specification

Product | Drive unit dLSP 5015 dLSP 501L dLSP 501W
model | controller dLSP uC
Touch screen Control 1-4 separated drive units with preset parameters
controller through touch screen controller
ﬁ]oo"g?l Computer Dedicated PC control software can control 10 drive units independently
Cpérc]{rgmﬁ_r RS485 interface, Modbus RTU, can control 40 drive units independently
Display 7inch HD LCD
Work mod Infusion only, withdrawal only, infusion/withdrawal, withdrawal/infusion,
ork mode programming (on PC software)
Stroke of the drive unit 70mm 95mm
PmL;zroesrtggvance per 0.095um/ustep 0.099um/ustep 0.098um/ustep
Linear speed 0.6096um/min - 0.635um/min - 0.625 um/min -
P 182.88mm/min 190.5mm/min 143.75mm/min
Linear speed resolution 0.6096um/min 0.635um/min 0.625um/min

Linear travel accuracy

< £0.35% (when travel=>30% of the stroke)

Linear travel CV

0.03% (rated travel)

Linear force (Max.)

15N (can be set 20%-100%) | 30N(can be set 20%-100%) [100N (can be set 20%-100%)

Syringe (built-in
manufacturer,
or user-defined)

0.5ul-250uL 0.5ul-1000uL 5ul-60mL

Flow rate calibrate

Calibrate the user-defined syringe
for better flow rate /dispensing volume accuracy and precision

Parameter method

Up to 100 parameter methods can be stored on the controller,
and can be imported/exported to USB flash drive

Programming function

Parameter configured based on workflow on PC. PC method editor:
infusion, withdrawal, delay, repeat. PC control software: constant flow rate,
ramp up/down, delay, repeat.

Screen lock

Prevent misoperation

User access control

Three levels of user access (administrator, developer, operator),
each user can have an exclusive password

Log record

Record the pump operation history, and can be exported to a USB flash drive

Electronic signature

There are electronic signatures on the log record for FDA 21CFR Part11 compliance

Pump state when
powered up

The default state is stop, can be set to continue to run through
communication commands

Fast forward/backward

Infuse or withdraw liquid at full speed

Controller dimensions

(LXWXH) 187mm*123mm*39mm

Controller weight 0.6kg

Power supply for controller AC 90V-260V/30W

Rr;‘(’f,v“;i;)dimemi"”s 170mm*35mm*58mm 180mm*45mm*74mm | 235mm*103mm*91mm
Drive unit weight 0.31kg 0.51kg 1.65kg

Power supply for drive unit DC 24V/2W DC 24V/3.6W DC 24V/7.5W
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R dLsP 5015 dLSP 501L dLSP 501w
0.5uL 0.10 0.0048nL/min-1.435uL/min | 0.0050nL/min-1.495uL/min
luL 0.15 0.0108nL/min-3.230uL/min | 0.0112nL/min-3.365uL/min
2ul 0.20 0.0191nL/min-5.742uL/min | 0.0199nL/min-5.982uL/min
5uL 0.35 0.0586nL/min-17.59uL/min | 0.0611nL/min-18.32uL/min | 0.0601nL/min-13.82ulL/min
10uL 0.50 0.1196nL/min-35.89uL/min | 0.1246nL/min-37.39uL/min | 0.1227nL/min-28.21ulL/min
25ulL 0.80 0.3063nL/min-91.88uL/min | 0.3190nL/min-95.71uL/min | 0.3140nL/min-72.22ulL/min
50uL 1.10 0.5790nL/min-173.7uL/min | 0.6032nL/min-180.9uL/min | 0.5937nL/min-136.5ulL/min
100uL 1.46 1.020nL/min-306.0ulL/min | 1.063nL/min-318.8uL/min | 1.046nL/min-240.5ul/min
250uL 2.30 2.531nL/min-759.4ulL/min 2.637nL/min-791.1uL/min | 2.595nL/min-596.9ulL/min
500uL 3.25 - 5.265nL/min-1580uL/min 5.182nL/min-1192ul/min
1000uL 461 - 10.594nL/min-3178ulL/min 10.43nL/min-2398ul/min
2mL 9.00 39.74nL/min-9.140mL/min
5mL 13.10 84.20nL/min-19.37mL/min
10mL 16.60 135.2nL/min-31.10mL/min
20mL 19.00 177.1nL/min-40.74mL/min
30mL 23.00 259.5nL/min-59.69mL/min
60mL 29.14 416.6nL/min-95.82mL/min

2.2 Dimensions

dLSP 501W

dLSP 501L dLSP 501S

dLSP uC Controller

dLSP 501 product series

Four-channel Base for
dLSP 501L and 501S
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3. Operating Instruction
3.1 Syringe Loading
dLSP 501S.dLSP 501L:
Lock Knob 1 —

PusherBlock —

Back Bracket of Barrel Flange Holder

Barrel Flange Clamp —

LockKnob2and3

Syringe Barrel Clamp

~ Plunger Flange
Barrel Flange

Syringe

Syringe loading process:

1. Release the lock knobs 1,2 and 3

2. Raise the springe loaded syringe barrel clamp and rotate 90° away
from the syringe holder.

3. Use the “Fast Forward” or “Fast Backward” of the controller to
position the pusher block, ensuring while placing the syringe plunger
flange into the pusher block, the barrel flange can be fitinto the barrel
flanger holder.

4. Place the syringe on the syringe holder, make sure the plunger flange is
positioned within the pusher block, and the barrel flange is positioned
into the space between the barrel flange clamp and the back bracket
of the barrel flange holder.

5. Tighten the lock knob 2 and 3, ensuring the barrel flange contact both
with the barrel flange clamp and the back bracket of the barrel flange
holder.
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6. Raise and rotate the syringe barrel clamp onto the syringe barrel gently
to avoid syringe damage.

7. Tap the “Fast Backward “ of the controller, ensuring the plunger flange
contact with the pusher block. Then tighten the lock knob 1.

Note: Tighten all three lock knobs gently until the contact surfaces have
adequate clamping force. Do not overtighten, as this will make
disassembly difficult.

dLSP 501W:

Lock Knob 1
Plunger Flange Clamp

— Pusher Block

Half Nut Button
Barrel Flange Clamp

Handle

Lock Knob

T Plunger
Flange

Barrel

Flange

Syringe

Syringe loading process:

1. Press the half nut button, or use the “Fast Forward”/” Fast Backward”
of the controller, to move the pusher block to the appropriate position,
ensuring the syringe plunger flange and barrel flange can be both
retained by their respective flange clamps at the same time.

2. Release the lock knobs 1,2 and 3 to release the flange clamps.

3. Raise the springe loaded syringe barrel clamp and rotate 90° away
from the syringe holder.
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4. Place the syringe on the syringe holder. Position the plunger flange

into the space between the plunger flange clamp and the pusher
block, and position the barrel flange into the space between the barrel
flange clamp and the syringe holder. Tighten the lock knobs 2 and 3 to
retain the barrel flange firmly. Raise and rotate the syringe barrel
clamp onto the syringe barrel gently. Press the half nut button to move
the pusher block to contact the plunger flange. Tighten the lock knob 1
to retain the plunger flange firmly. Tap the “Fast Forward”/” Fast
Backward” of the controller to move the pusher block and ensure it
meshes well with the lead screw.

Note:

When using the half nut button to move the pusher block manually, the
pusher block may not mesh with the lead screw very well after releasing
the button. Continue to move the pusher block back and forth with a
very short distance to ensure the button can fully pop out.

The limit block is used to prevent damage to the syringe caused by the
overstroke of the pusher block. Release the screw of the limit block, then
it can move freely along the guide rod. Tighten the screw to place the
limit screw to a proper position. Then the pusher block can not move
forward any more when it contact the limit block.

3.2 Mounting and Wiring Instruction

dLSP uC controller:
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F1: Power switch

F2: DC24V power input

F3: S port to connect the pump drive

F4: RJ45 port: reserved

F5: USB_B: communication port to host controller

F6 and F7: USB_A, for software/ firmware upgrade and data export

Pump Drive:

Magnetic )
terminal H/]%

24V+ —~
A /

g | ¢ !

o
\ 's!
GND u

| 1 - Single-channel
mounting hook

Magnetic
Terminal

24Vv+ A B GND

dLSP 501W Magnetic Terminal

dLSP 501S and dLSP 501L magnetic terminal pins definition: from top to
bottom, 24V+, 458_A, 485_B, GND

dLSP 501W magnetic terminal pins definition: from left to right, 24V+,
458_A,485_B,GND

10
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The single-channel mounting hook can also be mounted in rear-direction
as below:

Z@ o [m J @

DIP switch for
pump address

dLSP 501S, dLSP 501L DIP switch for pump address

dLSP 501W DIP switch for pump address

11
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The physical address DIP switch can be set from 0-9 corresponding to 10
physical addresses. DIP switch set 0 represents pump address 1, and DIP
switch set 9 represents pump address 10.

Wiring instructions for single pump drive to dLSP uC controller:

e Connect the pump drive to the controller via a magnetic cable. The cable
can be fixed onto the pump drive by a cable retainer accessory.

e Plugthe DC24V power adapter to the controller, then power on.

e Turn on the power switch of the controller.

The magnetic
connector also can
used to connect the
four-channel base
with the controller

&

L Connect to the
S port of the
controller

Single Pump Drive Wiring

S1:Syringe
S2:Pump Drive
S3:Controller
S5:Magnetic cable

2 screws M3x5 I |
tomountthe  dLSP 501S dLSP 501L Cable Retainer
cable retainer S ~T )

2 screws M3x8
to mount the
_ cable retainer

.:‘:L{_
AR

Cable Retainer

2 screws M3x5
| to mount the
cable retainer

Cable Retainer Mounting

12
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Wiring instructions for the pump to PC or other controllers:

Use the USB cable or RS485 cable to connect the pump drive to the PC or
other controllers. The power supply for the pump is DC24V 7.5W

RS485 Cable:

Red White Green Black
24v+ A — B GND

-

N

Magnetic connector to pump drive

USB Cable (1 to 10 channels):

ﬁ Magneticdcqnnector

=
=
== + to pump drive
—

—
=
— —
e P
N
g =

=
USB-A Interface (Rs485 = —
serial communication) ///_/’,4/
e

ic
=
P
5.5-2.1 Interface (DC24V)
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Wiring instruction for the four-channel base:

e Place the pump drive unit onto the four-channel base, ensuring the
magnetic terminal of drive contact well with the magnetic terminal of the
four-channel base.

e Fix the pump drive to the base with 2 fixing screws.

e Connect the four-channel base with the controller via a magnetic cable.

e Plugthe DC24V power adapter to the controller, then power on.

e Turn on the power switch of the controller.

The magnetic
connector also can
used to connect the
four-channel base
with the controller

Magnetic
\ terminal

L Connectto
the S port of

the controller Syringe

Pump drive unit

Fixing screws Fixing screws —__ A
- Four-channel base

14
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Four-channel Base Wiring

S1:Syringe

S2:Syringe pump drive (dLSP 501S or 501L)
S3:dLSP uC controller

S4:Four-channel base

S5: Magnetic cable

Note: The four-channel base is optional accessory, suitable for dLSP 501S
and dLSP 501L pump drive, and can be connected to 1-4 pump drives. If
you want to control 2 to 4 dLSP 501W with a single controller, you can use a
multi-channel cable.

3.3 Pump Running Status Description

dLSP 501S and dLSP 501L can indicate the pump running status by
indicator light.

Blue: Standby, running interval status

Green: Running (including the pause status during Running)

Red: Fault status, indicating motor stall or hardware failure

15
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3.4 Controller Operation
3.4.1 Login
After powering up the controller, it enters the Login screen.

Default user name : admin
Initial password: 123456
3.4.2 Running Screen

After login, the running screen will be displayed. When another screen is
displayed, tap [Home] to enter the running screen. There will be no
active recipe when enter the running screen for the first time.

Refer to Chapter 3.4.3 or 3.4.4 to activate one recipe or method. Then the
running screen will display the activated recipe or method.

16
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{:? Home

[+ Recipe

[T Method

Calibrate

{8} Setting

) Back

Running Screen (Standby Status)

Description of the status:

The current active recipe is named “h”, and the parameters or method
description of the current recipe can be reviewed by tapping the
recipe/method name

In above screen example:

Channels @ and 3 are connected to the controller and enabled in the
current active recipe.

Channel @ is not connected to the controller

Channel @ is connected to the controller but not enabled in the current
active recipe.

The enable channelin the recipe is displayed with white icons, and the
disabled or off-line(not connected) channel is displayed with gray icons

. L h

a (— . . TR
® .
b Infuse 16.6ul/min f
C as 1h15'20"/0h20'0" iVal e

d 100ul/500ul

17
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Description of each channel status:

a: the physical address of the channel (pump drive): 1 to 4 address
corresponding to the DIP switch set of 0 to 3

b: the work mode of the current channel

c: the elapsed time and remaining time. In the advanced method, the times
are only for the current step.

d: the total volume delivered for the current work mode, and the target
volume for one cycle.

e: the total cycles already finished and total target cycles to run. This data
will display in the mode of infusion only with multiple dispensing, the
mode of infusion/withdrawal, and the mode of withdrawal/infusion.

f: the current flow rate when the pump is running.

g: the dynamic display of the plunger movement. The number on the
syringe means the total volume of the syringe used on the pump drive.

h: the channel selection area allows you to select or deselect a channel by
tapping its display area. When selected, the area has a blue border; when
not selected, it has a gray border. In standby mode, multiple channels can
be selected simultaneously, allowing fast forward and fast backward
operations for all selected channels. When the pump is running any normal
recipe (not an advanced method), a single channel can be selected, and the
flow rate of the selected channel can be adjusted during the pump running.

Button function:

> [Lock]

Tap the [Lock] button to lock the screen. Tap again to unlock the screen.
When the screen is locked, only the [Unlock] button can be operated.

> [Start]

Tap the [Start] button to run the pump with the current recipe. Then the
[Start] button will change to [Pause].

> [Pause]

When the pump is running, tap the [Pause] to pause the pump
running.Then the [Pause] button will change to [Continue].

> [Continue]
Then pump is paused, tap [Continue] to continue the rest of the current
recipe.

18
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> [Stop]

When the pump is running or paused, tap the [Stop] button to stop the
current recipe.

> [Fast Forward]

When the pump is on standby, one or several channels can be selected by
tapping each channel's display area. Then there is a blue border for each
selected channel's display area. When press and hold the [Fast Forward]
button, all selected channels will run at full speed with the infusion
direction.

» [Fast Backward]

When the pump is on standby and one or several channels are selected,
press and hold the [Fast Backward] button to run all channels at full speed
with the withdrawal direction.

> [Flow Adjustment]

When the pump is running a normal recipe (not an advanced method), the
[Fast Forward] and [Fast Backward] buttons change to [Flow Adjustment].
Select one channel, the flow rate can be adjusted by tapping the [Flow
Adjustment] button.

Note:

e The pump is running an advanced method, the pump can not be paused
or continued, only can be stopped. And the flow rate can not be adjusted.

e The flow adjustment function is only available during the recipe running
and when only one channel is selected

3.4.3 Recipe Configuration

Tap [Recipe] in the left navigation bar to enter the recipe screen.

All existing recipes are displayed, and up to 100 recipes can be stored.
No.: the recipes are displayed in reverse chronological order

Name: the name of the recipe

Protected: show whether the recipe is protected or not. The protected
recipe can not be edited.

Activate: the activated recipe has a checkmark. When entering the running
screen, the pump will run the activated recipe.

19
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Button function:
> [Import]

Insert the USB flash drive with the recipe file into the USB port of the
controller, tap [Import], then import one or several recipes to the controller.
The recipe file storage path in the USB flash drive: USB flash drive >
Longer/dLSP501Recipe.

> [Export]

After inserting the USB flash drive, tap [Export], the selected one or several
recipes can be exported to the USB flash drive. The export path: USB flash
drive> Longer/dLSP501Recipe.

> [Delete]

Delete the selected recipe (The background color of the selected recipe is
blue).

> [Edit]

To edit the parameters of the selected recipe: tap [Edit], and the recipe edit
screen will be displayed.

> [New]

To create a new recipe: tap [New], and the recipe edit screen will be
displayed as below.

20
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Channel selection: 1, 2, 3, and 4 on the left are the channel selection areas,
corresponding to the channel with the physical address 1,2,3,4 (DIP switch
is0to3)

Recipe Name: Tap the edit area to enter the recipe name through the pop-
up keyboard, which supports numbers, letters, underscores, and up to 20
characters

Protected: enable the protection function by tapping the icon to protect
the recipe. Once the recipe is protected, the parameters can be reviewed
but can not be edited. Default set is not protected.

Channel Enabled: enable the channel by tapping the icon. The enabled
channel can be controlled on the running screen.

Pump drive model: select the correct pump drive model for each channel.
Tap the drop-down button "\/" to select the model and the pump drive can
be recognized automatically. The wrong model setting will prompt error
information and the pump can not be controlled.

Syringe manufacturer, syringe specification: tap the drop-down icon " /"
to select the syringe manufacturer and spec. The wrong syringe setting may
result in actual flow rate and volume differing significantly from the set
values.

Work mode: tap the drop-down button "+/ " to select the work mode:
infuse (including multiple dispensing), withdraw, loop- withdraw / infuse,
loop- infuse / withdraw.

a. Infuse: The syringe plunger only moves forward according to the set
parameters. And the pump will stop automatically when the target volume
is achieved. When the dispensing Times is more than 1, the pump will
dispense multiple times with Intervals 1. And each dispensing volume =
Target volume/ Times.

21
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b. Withdraw: The syringe plunger only moves backward according to the
set parameters. And the pump will stop automatically when the target
volume is achieved.

c. Loop- infuse/withdraw: The pump will first perform an infusion
according to the set parameters. Once the target volume is reached, the
pump will pause. After the Interval 2 has elapsed, the pump will
automatically reverse direction and perform a withdrawal. When the target
volume is reached again, the pump will pause, completing one cycle. If the
Cycles is more than 1, After the Interval 1 has elapsed, the pump will
automatically start the second cycle of infuse/withdraw. The pump will
automatically stop when all cycles have been finished.

d. Loop- withdraw/infuse: The pump will first perform an withdrawal
according to the set parameters. Once the target volume is reached, the
pump will pause. After the Interval 1 has elapsed, the pump will
automatically reverse direction and perform a infusion. When the target
volume is reached again, the pump will pause, completing one cycle. If the
Cycles is more than 1, After the Interval 2 has elapsed, the pump will
automatically start the second cycle of withdraw/infuse. The pump will
automatically stop when all cycles have been finished.

Target volume: For the mode of Infuse, the target volume is the total
volume to be infused. If the dispensing times is more than 1, the each
dispensing volume = target volume/ dispensing times.

For the mode of Withdraw, the target volume is the total volume to be
withdrawn.

For the modes of loop-infuse/withdraw and loop-withdraw/infuse, the
target volume is the volume to be infused or withdrawn in one cycle.

Tap the edit area and enter value through the pop-up keyboard, the
maximum value can not exceed the syringe volume.

Driving force: Indicates the driving force of the pump drive, tap the edit
area and enter the value through the pop-up keyboard, the value range 20-
100, corresponding to 20%-100% of max. linear force.

Infuse flow: the pump flow rate when infuse, tap the edit area and enter
the value through the pop-up keyboard. The flow rates for different pump
drive models and syringes are different, and there is a range prompt on the
input screen.

Withdraw flow: the pump flow rate when withdraw, tap the edit area and
enter the value through the pop-up keyboard. The flow rates for different

22
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pump drive models and syringes are different, and there is a range prompt
on the input screen.

Interval 1: In the infuse mode, the Interval 1 means the pause time
between each dispensing. So the Interval 1 can not be edited when the
dispensing Times is 1. In the Loop work mode, the Interval 1 represents the
pause time from withdraw to infuse. Tap the edit area and enter the value
through the pop-up keyboard, the range is 1s-1000h.

Interval 2: In the Loop work mode, the Interval 2 represents the pause time
from infuse to withdraw. Tap the edit area and enter the value through the
pop-up keyboard, the range is 1s-1000h.

Times: The dispensing times in the infuse mode.

Number of cycles: The number of repeated cycles in Loop work mode.
Such as Loop- infuse/withdraw mode, 1 cycle represents 1 infusion-
withdrawal run. Tap the edit area and enter value through the pop-up
keyboard, the set range is 0-3000, where 0 means unlimited cycles.

Parameter Copy To: Recipe parameters can be copied to other channels.
[Save]: After setting the parameters, tap [Save] to store the parameters.

Note: When one recipe is activated, the driving force for fast-forward and
fast-backward operation will be according to the driving force set in the
recipe. When no recipe or advanced method is activated, the driving force
for fast-forward and fast-backward operation will be 50% of max. linear
force.

3.4.4 Advanced Method

Tap [Method] in the left navigation bar to enter the Advanced Method
screen.

23
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All advanced methods can be displayed after being imported to the
controller, and up to 100 methods can be stored.

No.: the methods are displayed in reverse chronological order

Name: the name of the method, which was saved when the method was
created.

Description: the description of the method, which was saved when the
method was created.

Activate: the activated method has a checkmark. When entering the
running screen, the pump will run the activated method.

Button function:

> [Import]: Insert the USB flash drive with the method file into the USB
port of the controller, tap [Import], then import the method to the
controller. The method file storage path in the USB flash drive: USB flash
drive > Longer/dLSP501Method. Only one method can be imported at a
time.

> [Delete]: to delete the selected method (The background color of the
selected method is blue).

> [View]: to view the parameters of the selected method, including the
pump drive model for each channel, the syringe spec, the driving force, and
the parameters for each step.

An advanced method can be created via the PC method editor, and
imported to the dLSP uC controller through the USB flash drive. Only one
method can be imported at a time. Select the method and enter the
method running screen.

Note: When one advanced method is activated, the driving force for fast-
forward and fast-backward operation will be according to the driving force
set in the method. When no advanced method is activated, the driving force
for fast-forward and fast-backward operation will be 50% of max. linear
force.

3.4.5 PC Method Editor Introduction

After editing the advanced method on the PC method editor, save the
method to a USB flash drive with the specified patch:
Longer/dLSP501Method > the USB flash drive. Then insert the USB flash
drive to the controller and import the method to the controller through the
advanced method import function.
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LONGER Instructions for use of syringe pump

Instructions of using the PC Method Editor:
1. Install the Software
Installation requirements: Windows 10 or higher operating system

Save the installation package to your computer, double-click the .exe
installation file, and follow the prompts to install.

2. Run the Software

After the software installation is complete, double-click the created
shortcut or navigate to the installation directory dLSP510MethodEditor and
double-click file L dLsP501 MethodEditorexe  to open the software.

3. Edit a Method
After running the software, edit the method.

:to create a new method, open a method, save a method. The
method names can only be in English and do not support names with
spaces or special characters.

When saving a method, please save the method file to the specified path:
USB flash drive > Longer/dLSP501Method. Afterwards, you can directly
import it from the USB flash drive to the controller. When saving to the local
hard drive, ensure it is saved within a folder path with an English name, as
saving elsewhere may lead to editing errors.

:Add a step to the method, which can be a constant flow rate (multiple
dispensing), time delay, and repeat mode.
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