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Surgical Probe 
Assembly Line

Case 
Study

Module #1 
Multipart assembly cell, utilising 
six axis robot. Laser welding, auto 
feeding and assembly

1 Module #2 
Dispensing and curing of UV cured adhesive. 
Integrated manual workstation

2

Module #3 
Complex PCB assembly, dispensing 
and curing of UV cured adhesive, 
and final assembly

3 Module #4 
Ultrasonically welded, tested and then 
printed the device with an appropriate logo

4
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Medical devices used within surgical procedures require precision, robustness as well as being 
extremely user friendly and by user, we mean a surgeon. Surgical medical devices are complex 
assemblies made up of miniature components and combine electronic and mechanical devices to 
allow them to be controlled precisely. SP Automation and Robotics designed and built a complete 
assembly line for such a device. As this was a new device, SP provided not only the full automation 
but also low volume manufacturing equipment.

Features & Benefits 

• Four interlinked modular production line

• Fully Automation for the assembly and testing of the device

•  Ultrasonic Welding of dritical components

• UV Curing of dispensed adhesives

• Full Traceability of each device throughout process

• Customisable printing of devices

•  Full inspection of device throughout the process

For more information or to discuss 
your bespoke solution get in touch.

sp-automation.co.uk

01382 880088  
sales@sp-automation.co.uk

Surgical Probe Assembly Line

The Challenge
The challenge was to design, develop and build a complete line 
to assemble the device. The device made up of 14 components, 
which in turn made up four sub-assemblies which ultimately 
made up the main device assembly. SP Automation and Robotics, 
worked closely with the client to establish the best build process 
for the device.

•  Produce a fully assembled device every 25 seconds

• Ensure 100% inspection of the device throughout the process

• Modular construction to aid assembly

•   Cater for various device configurations

The Solution
The final assembly solution measured fourteen meters in length 
and comprised of four modules, each carrying out assembly and 
testing of one of 4 sub-assemblies. 

Module #1 assembled the main “wand”, requiring, auto feeding 
of stainless steel tubes, carbide components and O rings. In 
addition, laser welding, feeding of control wires (small diameter), 
along with feeding and heat-shrinking protective sleeve before 
final assembly. Two Staubli TS 90 robots were used for assembly 
and then conveyed to module #2.

Module #2 dispensed and cured adhesive at two locations and 
bonded the sub-assembly from Mod-ule #1. Assemblies were 
delivered to a manual operating position before being loaded 
into Module #3

Module #3 assembled the handle to the “wand” using a Staubli 
TS 90 robot. Two halves of the device handle were automatically 
fed and loaded into fixtures. A flexible PCB was then inserted and 
wrapped around one half of the handle. The robot then removed 
the wand from a curing oven and inserted it into the handle 
assembly. The glue was dispensed and cured in one of two UV 
curing positions. The handle was then assembled and clipped 
together and then placed onto a feed conveyor. 

Module #4 ultrasonically welded, tested and then printed the 
device with an appropriate logo



Filling, Capping, 
Weighing and 
Labelling

Case 
Study

Quick tray change over for vial 
trays without stopping machine

1 Automatic weighing of vials, 
before and after filling

2

Automatic feeding and screwing 
of caps to specified torque

3 Automatic wrap around labelling 
with batch code printing

4

4

3

1
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There are many wastes within a manufacturing process and time is a waste which crops up over and 
over again. Labour is a big issue which affects this. Some tasks can be extremely laborious resulting 
in inaccuracies and a reduction in quality. 
SP Automation & Robotics were approached by a high profile pharmaceutical company who were 
looking to reduce the amount of labour involved in their current process to increase throughput, 
repeatability, robustness and improve quality. This involved medical vials being filled with a liquid, 
screw capped and labelled. Due to the class of cleanroom that was being used for the filling process, 
the labelling was done outside of the cleanroom.

Features & Benefits 

• Decanting of tubes into specially developed trays

• Development of weighing system to ensure correct
dispense volume was made

• Development of a liquid agitating system to ensure
the fluid is controlled throughout the process

• Labelling system to incorporate wrap around labels

• Provides cost-saving benefits such as lower labour
costs and more efficient production speeds

• Full traceability of each device and recording of label data

• Automatic printing of labels and simple data input
for varying batch sizes.

• Liquid agitating system to ensure the fluid is
controlled throughout the process

For more information or to discuss 
your bespoke solution get in touch.

sp-automation.co.uk

01382 880088  
sales@sp-automation.co.uk

Filling, Capping, Weighing 
and Labelling

The Challenge
The challenge was to provide a system to increase output of 
completed devices from 5 per minute to a rate of 35parts/min, 
along with fully checking all parts/assemblies for dispensed 
liquid weight and labelling. 

•  Automatic infeed of vials from trays

• Automatic filling, weighing and off-loading of devices

• Labelling outside of cleanroom conditions

• Accurately weighing/dispensing to +/-20mg

• Fitting within tight constraints of a cleanroom environment

The Solution
Manually loaded trays of vials are picked and placed by a robotic 
system and automatically transfers the vials from the trays on 
to a bespoke indexing table which presents them to each of the 
stations for weighing, filling, check weighing and capping before 
removal onto an output conveyor for transition through the clean 
room partition wall via a dedicated conveyor to a labelling.

After the initial loading, the vial is presented at the first of the 
weigh station, picked from the indexer and placed on a scale to 
obtain a tare weight. The weighed vial is then indexed for filling 
at the dispense station and once filled, is then indexed to the 
second weigh station where it is check weighed. 

A bowl feed system then feeds caps to an escapement,  
where a dual capping head then removes the leading cap,  
and transfers it on to the vial and screwed to a fixed position 
using a predefined torque.

Finished assemblies are picked from the indexing table and placed 
onto the output conveyor. From here they are transported out of 
the clean room and into a labelling module for a wraparound label 
to be applied using an SP designed labelling system.



Case 
Study

Frit Placement, 
Filling and 
Weighing

Assemble at a rate of 35 parts per 
minute

1 Accurately weighing and 
dispensing to +/-20mg

2

Faults will be tracked by the control 
system and display on the HMI the 
reasons why the assemblies have 
been rejected

3 Full traceability of each device4



SP Automation & Robotics worked with a leading developer of test solutions to design and 
build a machine that could automatically laser mark columns, assemble a frit (filter), weigh each 
device, dispense a liquid and weigh again before loading the completed devices. Standard filling 
systems did not offer the flexibility of being able to handle, assemble and test a variety of parts 
to their required specification. The weighing also required to be carried out using non-standard 
techniques (normally parts “slid” over weigh scales) as this would potentially damage the device.

Features & Benefits 

• Assemble at a rate of 35parts/min. Faulty assemblies
are automatically rejected

• Faults will be tracked by the machine control
system and display on the HMI the reasons why the
assemblies have been rejected

• Accurately weighing/dispensing to +/-20mg

• Full traceability of each device. Inline marking of
devices

• Fitting within tight constraints of a cleanroom
environment

• Fitting within tight constraints of a cleanroom
environment

For more information or to discuss 
your bespoke solution get in touch.

sp-automation.co.uk

01382 880088    
sales@sp-automation.co.uk

Frit Placement, Filling & Weighing 

The Challenge
The challenge was to provide a system to remove the need for 
low speed manual processes to assemble at a rate of 35parts/
min, along with fully checking all parts/assemblies for dispensed 
liquid weight and part presence and position of frits. 

• Automatically assembling, marking, filling, weighing, and off-
loading of devices

• Required to handle two sizes of device/assemblies

• No shedding of material (frits are a fibrous)

• Full checking and inspection of parts

• Accurately weighing/dispensing to +/-20mg

• Fitting within tight constraints of a cleanroom environment

The Solution
Designed around a six-station indexer, the first station fed 
columns from a vibratory bowl, where they were picked and 
placed into a tooled nest on the machine dial plate. At station 
two, the columns were laser marked with a configurable code 
before entering station three where the frits were fed from a 
vibratory bowl, along a vibratory track then picked and placed 
into the columns.  

Station four lowered the devices onto a weigh cell to take a net 
weight of the column and frit assembly. Station five dispensed 
an accurate dose of slurry before the final station lowered the 
devices onto a second weigh cell, and the weight obtained from 
station 3 was deducted to give a dispensed weight of the slurry.

 If the part is verified as having only one frit placed and the slurry 
dose is correct, it is picked and placed from the dial plate into an 
unload area. Once the tray was completed the operator removed 
the full tray and replaced with another empty tray without having 
to stop the machine.



Case 
Study

Bag & Vessel 
Filling System

Three check weigh filling stations to 
allow for filling of bags and vessels

1 Transport docking trolleys used to 
maneuver the vessels in place for 
filling

2

In built filtering of liquid with 
the ability to monitor blockages 
using load cells

3 Docking trolleys used in position. 
Weigh cells configured to accept 
the trolleys during filling

4
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A client in the medical industry required a system that would allow vessels of varying sizes to 
be filled from a single source. The system was also required to weigh the vessels whilst being 
filled to ensure an accurate fill volume.

Features & Benefits 

• Accurate filling of liquid using weigh scales to monitor
fill volumes

• Continuous closed loop monitoring between weigh
scales and pumping system

• Automatic pump cut off system to monitor blockages
or  filter malfunctions

• Bespoke trolley design to transport vessels between
various operations around the cleanroom

• Machine validation in accordance with the clients
requirements

• Stainless steel construction to ensure cleanliness
throughout the process

For more information or to discuss 
your bespoke solution get in touch.

sp-automation.co.uk

01382 880088    
sales@sp-automation.co.uk

Bag & Vessel Filling System

The Challenge

To design and manufacture a filling system that could 
accommodate a number of vessel and bag sizes. The 
requirement was also for a system that could accommodate 
specially designed trolleys that were used to transport the 
vessels between cleanrooms.

The system was to be located in a cleanroom so careful 
consideration had to be made for the machine materials as well 
as the operation of the machine. The machine was also to be 
validated by SP Automation and Robotics.

The liquid Material that was to be processed though the machine 
had a high value. As the machine was to be in an area where 
possible contamination of other products could occur as a result 
of spill special consideration had to be made for monitoring 
pumping sequences.

The Solution
The system comprised of three main weigh scale filling positions. 
Two of these scales were mounted on lifting platforms. The 
purpose of this was to allow trolleys holding the vessels to be 
loaded. The trolleys were wheeled into position and docked. The 
operator would then initiate the system sequence. The trolleys 
would be lifted with vessel, and the load cell would record the 
tare weight. 

During filling, the weigh scales would provide a constant feed 
back to the peristaltic pump. In addition to this, a load cell “block” 
detection system was fitted to the fill tubes to detect bulging of 
the tube in the event of a blockage.

The third weigh scale from the above. This scale was fitted with 
rollers to allow a larger barrel vessel to be rolled onto the scales. 
The transport trolley was then removed to allow filling to take 
place.



Vial Dispensing 
System

Case 
Study

Manual load position1 Dispensing a predefined amount of 
liquid from 250µl to 1000µl with an 
accuracy of +/-5%

2

Sealed collection area for “good parts” 
to ensure no cross contamination

3 Auto feeding and loading of caps 
providing closed loop torque feedback

4

2

1

3

4



The medical device and pharmaceutical industries demand extremely high quality and robust 
systems when introducing automation. In addition, the products traceability and serialisation is 
key to ensure quality at its highest level. As there wasn’t a standard off the shelf solution the client 
required a bespoke solution to meet their requirements. SP Automation and Robotics have been 
involved in medical device assembly and also filling for over 35 years and therefore was an ideal 
partner for this particular application. 
The main design objective of this project was to provide an automated filling and capping machine 
that provided consistent and reliable and accurate filling and capping in addition to the ability to 
adjust and optimise key functional parameter.

Features & Benefits 

• Manual loading of vials

• Automatic feeding

• Zero cross contamination of product
    
• Dispensing a predefined amount of liquid from 
 250µl to 1000µl with an accuracy of +/-5%

• Bespoke software for dispense system

• Verification of label presence and reading of barcodes

• Segregation of “good” product

• Operating in “local” humidity environment up to 70%

For more information or to discuss 
your bespoke solution get in touch.

sp-automation.co.uk

01382 880088  
sales@sp-automation.co.uk

Vial Dispensing System

The Challenge
The main objective of developing this system was to create an 
automated filling and capping machine where the accuracy of 
dispensing liquid into the vial was of upmost importance.
The system would also automatically identify that specific 
parameters are adhered to before continuing with the process, 
therefore ensuring complete quality control and serialisation  
of the end product. 

•  Dispense a pre-defined amount of liquid from 250µl to  
1000µl with an accuracy of +/-5%

• Seal the container with the screw cap

• Verify that a label is present on the Vial

• Outlet finished product into bags for operator packing

• Store any failed produce in an upright fashion (to avoid 
spillage) for operator removal

The Solution
The indexing table carries a series of nests, into which an 
operator loads a single Vial, The vial is automatically presented 
at a filling station where a pipette style pump is mounted on a 
linear axis. A pump draws up to one millilitre of liquid from either 
of two supply vessels and the desired amount of liquid is then 
dispensed into the vial. 
 
The filled vial was indexed to the capping station where it was 
gripped firmly from below. A vibrating bowl feed system which 
separated and orientated the Caps so that one can be escaped 
to the side for picking then presented over the vial before being 
lowered and screwed onto place.
 
The capped vials were indexed to the unload station where 
they were raised in their nest to be picked out and transferred 
to the unload chute, where they were lowered into the tube 
and released. The chute drops them into one of two zip-lock 
style bags. When the maximum count for each bag is reached a 
diverter flap will move the vials to another bag and an operator 
will replace the filled bag.



High Volume Eye 
Care Pad Printing 
System

Case 
Study

Automatic cassette feeding 
at load and unload

1 Pad printing of multiple products2

UV Curing of multiple products3 Automatic decoupling and 
recoupling station

4

1

3

4
2



Eyecare products require to be manufactured with well controlled surface finishes and accuracies. 
Handling of such products requires precision engineering and world class automation.

On this particular project SP Automation & Robotics was tasked with designing a machine to pad 
print features on a an eye care product at speed at high speed.

Features & Benefits 

• Automatic cassette feeding at load and unload  
 of machine

• Tray handling mechanics – mounted to a 16 station  
 rotary indexing ring

• Producst decouple and recouple mechanics 

• 36 position pad printing systems

• UV curing stations

• Automatic reject pick and place

• Barcode scanning and tracking on trays and cassettes

For more information or to discuss 
your bespoke solution get in touch.

sp-automation.co.uk

01382 880088  
sales@sp-automation.co.uk

High Volume Eye Care 
Pad Printing System

The Challenge
The main challenge was to provide a fully automatic printing, 
curing and inspection system which could operate at a speed  
of 200 parts per minute,

Many handling technologies were considered, however a rotary 
indexing system gave the best balance of functionality and 
compactness.

The requirements of the machine were as follows:

•  Automatic feeding and transportation of the eye care  
product (handling cassettes, trays and individual moulds)

•  Pad printing of each product

• Curing of each contact lens

•   100% vision inspection of all of the lenses processed  
on the machine

• Automatic segregation of ‘good’ and ‘bad’ parts

The Solution
The system was designed around a 16 station rotary indexing 
system with cassette handling conveyors, pad printing modules 
and vision inspection stations positioned around the periphery 
of the machine. The product was fed into the machine in banks of 
multiple parts on trays, with the trays themselves being fed in on 
cassettes or towers.

The trays were escaped from the cassette and are then picked 
and place on to the indexer. The product was made up of two 
halves and separated with one half being parked on a bank of 
secondary locations on the indexer. The product, which were 
then pad printed over two stations. The pad printed products 
were then indexed to a station where banks of UV lamps are used 
to cure the ink.

A vision system, mounted to a servo-driven X-Y gantry, then 
inspected all 36 of the products to ensure that the print is 
present and is of acceptable quality. Any products that failed the 
vision inspection were ejected from the indexing system using a 
pick and place, into a segregated collection area.

The remaining ‘good’ product was then coupled back together 
with its mating half. The printed were then transferred back to 
their respective cassettes before they are conveyed back out of 
the machine.



Accurate 
labelling 
of Medical 
Devices

Case 
Study

Unlabelled device tray infeed and auto 
loading onto machine Beckhoff XTS

1 Easy access around 14m long machine 
processing 100 device/minute

2

Nine Label station for 3 different 
labels. Placement accuracy of 0.1mm

3 Auto unloading of devices into the input 
trays, with auto reject of failed devices
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4
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3
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Stringent quality regulations, traceability and GAMP standards are some of the challenges faced by 
medical device manufacturers. SP Automation & Robotics works with medical device manufacturers 
to provide bespoke, high quality and accurate solutions. A project from a world leader in the medical 
device industry required a process to accurately label medical devices to within a tolerance of +/-
0.1mm with a throughput of 100 parts per minute. In addition full traceability of the devices through 
the machine was required, from initial input loading by reading individual 2D bar codes on the device 
and checking each individual label prior to applying to the device.

Features & Benefits 

• Removing inaccuracies from standard label machine

• Serialisation of device throughout the process

• Full inspection of devices

• Ability to change label reels without stopping the machine

• Full traceability of each device

• Dynamic re positioning of devices and lablels

• Minimum downtime during label reel replacement

For more information or to discuss 
your bespoke solution get in touch.

sp-automation.co.uk

01382 880088  
sales@sp-automation.co.uk

Accurate labelling 
of Medical Devices

The Challenge
The main objective was to provide a fully automatic labelling 
system that could apply labels at a rate of 100 parts minute  
with an accuracy of +/- 0.1mm.

Standard labelling techniques were considered, however the 
accuracy required on the device labels could not be achieved 
using existing off the shelf technology. 

•  100% tracking each device

• 100% tracking of each label

• Wrap around label with no overlap

• Folding of complex information label

• Placement of round label on round device to ensure
concentric placement

• Label placement to within +/-0.1 mm

The Solution
A labelling system was designed to place the canister cap, body 
and bung Labels on to the devices as it indexes through a series 
of operation stations. The system was based around 3 Beckhoff 
XTS system tooled to carry and locate devices, with nine labelling 
heads (3 for each label) positioned along the 14m machine 
length. To compensate for inherent inaccuracies using standard 
label heads, the machine had to dynamically position each device 
to suit the label along the length of the machine. To overcome 
the inaccuracies of the position of the label on the reel, each label 
was inspected as it was transferred to an SP designed application 
head. A camera below then inspected the label position on 
the head and adjusted the theta position. The Beckhoff XTS 
system was then used to position the device for accurate linear 
placement. Prior to being applied, each labels 2d barcode  
was inspected.

At the end of the line, a six axis robot was used to unload devices 
into a collator system that’s was then used to transfer the 
devices for final loading into trays.



Case 
Study

Medical Device 
Assembly Cell

Automatic infeed of all products 
and components

1 Precision link indexing 
conveyor

2

Servo pick and place units, 
to allow for placement 
configurations

3 Outfeed conveyor to integrate 
to upstream packaging 
machine. 
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Our client required a system to automatically assemble a medical device (within a cleanroom) 
comprising of a series of vessels and an enclosure which encapsulated the vessels to provide 
a securing frame around them. In addition to the assembly, the machine was also required to 
inspect bar coding on the devices and feed into a packaging machine.

Features & Benefits 

• Automatic input conveyors for all products

• Precision link conveyor for fast indexing

• Servo Pick and place units to allow for multiple position
placement of components

• Built for cleanroom environment

• Bar code checking of components

• Full integration with upstream machines

• Single module construction to allow for ease of
integration.

For more information or to discuss 
your bespoke solution get in touch.

sp-automation.co.uk

01382 880088    
sales@sp-automation.co.uk

Tube Marking System

The Challenge
To design and manufacture a machine to assemble a multi part
 medical device. The system was required to accept the assembly
components form infeed conveyors. The option for bowl feeding
of the product was not required.

The device assembly had many permutations, and required a
control system that would allow the operator to quickly change
from assembling a variety of model variants

It was also a requirement for the system to integrate with an
existing final packaging machine.

• Automatic in feed of components on conveyors.

• Ability to handle different assembly configurations.

• Full tracking of product through system

• Output into existing packaging machine

The Solution
The system was based around a mechanical indexing precision 
link conveyor. The conveyor

was tooled with machined nests to accept the variety of 
assembly build ups. 

Four infeed conveyors were used to transfer the components 
into the machine. The leading component was then escaped and 
transferred into a nest on the indexing conveyor. 

Although located, the parts were not assembled until later in 
the process. To allow for different placement positions (different 
products), servo pick and place units were used. 

The assembled components were then pressed together, with 
finally assembly and bar code inspection taking place prior to the 
device being loaded onto a packaging machine input conveyor.

Reject parts were removed and placed into a segregated area.



Swab Test  
Kit Assembly

Case 
Study

Assembly Module #1 
Assembly of the lower section of the 
device, including, a bung, foiling and 
dispensing.

1 Assembly Module #2 
Assembly and testing of the handle and 
swab components which had two variants.

2

Assembly Module #3 
Finally assembly of devices from 
module #1 & #2,into the main device 
body assembly.

3 Final Boxing System 
Assemblies decanted into boxes in 
predeterminedquantities with auto box 
changeover.

4

2 4

3
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Within the medical and pharmaceutical world, testing for conditions such as bacterial infections, 
viruses and other conditions often involve a test solution and swab kit. SP Automation & Robotics 
was chosen to design and develop a complete assembly line to manufacture such a test device. 
Although having a long history of designing and developing medical device assembly machines,  
this particular device had a few challenging components and processes that had to be overcome.

Features & Benefits 

• Produces a fully assembled device every 3 seconds

• Three module production line

•  Fully automating the assembly and testing of the device

• Full inspection of the device throughout the process

• Automated infeed of all components

• Full traceability of each device

• Accurate dispensing of re-agent

• Foiling of products for sealing

• Accurate dispensing of re-agent

For more information or to discuss 
your bespoke solution get in touch.

sp-automation.co.uk

01382 880088  
sales@sp-automation.co.uk

Swab Test Kit Assembly

The Challenge
The challenge was to design, develop and build a complete line 
to assemble the device. The device not only required assembly, 
but it also required heat staking of foil materials, filling of test 
liquids and dipping of components in a chemical solution before 
all being assembled.

•  No design changes of the device to aid the automation

• Produce a fully assembled device every 2 seconds

• Ensure 100% inspection of the device throughout the process

•   Modular construction to aid assembly

• Cater for various device configurations therefore including
product recipes

The Solution
At over 12m long, the final assembly solution comprised of 3 
modules, with each carrying out the assembly and testing of one 
of 3 sub-assemblies. Module #1 assembled the lower part of the 
device, which included auto-feeding of, and foiling of a plastic 
bung, dispensing of a reagent into a vial and then the assembly of 
the vial and bung and then transferring to a feed system to be fed 
to Module #3

Module #2 assembled a handle and swab type device, which had 
two variants. Both components were automatically fed into the 
machine using bowl feeders and step feeders. The two products 
had vision inspection tests carried out before being assembled. 
A final Pull test was carried to ensure the assembly was correctly 
assembled, and then offloaded on to an output conveyor which 
fed into module #3.

Module #3 was fed with sub-assembled devices from module 
#1 & #2. The main body of the assembly was also fed into the 
machine. The swab/handle assembly was located on a dial 
plate and lowered into a chemical solution, on exit, it was then 
assembled to the main body. The sub-assembly from module 
#1 was then loaded into the dial plate. Tooling was then used to 
push the three sub-assemblies together before being unloaded 
to an output conveyor.



For more information or to discuss your 
bespoke solution get in touch.

sp-automation.co.uk

01382 880088    
sales@sp-automation.co.uk
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