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I NTRO DU CT IO N



• Equipment lifecycle?

• Cost and environmental evaluation of an equipment investment

• Graniten Flexline platform, and why it was developed from the ground up

• Platform modularity

• Conclusions on circularity

C ONT ENT S



EQ UI PMENT  L I FE CY CLE

• The term “equipment lifecycle” describes the lifespan or longevity of a physical asset. The longer 
a piece of equipment can be used effectively, the longer it can create value.

• However, in most pharma companies, business cases are calculated on a Return On Investment 
of 2 to 3 years, while the installed capital assets are written off in 10 to 12 years.

• If we want to move towards a circular economy, we need a better understanding of the machine 
impact from an economic and an environmental perspective.



EV AL UAT ING  A  CI RCU LAR D EC IS IO N:  CO ST
• A pharma company needs new functionality on their existing 10-year-old equipment.

• Making a measured decision, requires data collection on the total cost of the operation:

Swap functionalitiesRefurbish machineReplace with new
Purchase new “modules”New machine parts (hardware, 

software, documentation)
Purchase cost of new machine

Project personnel costProject personnel costProject personnel cost
Validation of new modulesValidation of machineValidation of machine
Projected energy costProjected energy costProjected energy cost
Out of production time during 
installation

Downtime during refurbishingPotential missed opportunity 
cost during lead time

Repair activities by the vendor
Machine disassembly + 
transport



EV AL UAT ING  A  CI RCU LAR D EC IS IO N:  
ENV I RONMENT AL
• A pharma company needs new functionality on their existing 10-year-old equipment.

• Possible environmental impacts to assess for all three options:

UnitIndicator

kg CO2 eq.CO2 equivalent mass

kg SO2 eq.Acidification Potential

mol PO4 eq.Eutrophication Potential

kg Sb eq.Mineral resource depletion

m3 eq.Water depletion Potential

kg CO2 eq.Land transformation

CTUeEco-toxicity Aquatic
Source: Assessing the Sustainability of Industrial Equipment 
Life Extension Strategies through a Life Cycle Approach:
Methodology and Practical Guidelines, Ludovica Rossi , 
Deborah Leone , Andrea Barni and Alessandro FontanaA lot to learn



Circular solution from the ground up



NEW  CU ST OMER 
EXP EC T AT IO NS
• Market demands and more specialized 

medication result in smaller downstream order 
sizes.

• In some cases, 70% of batches are less than a 
few hundred units.

 Initiator for Graniten to develop a new 
packaging platform



P LAT FO RM DE SI GN

Flexible



P LAT FO RM DE SI GN 
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IN CREA SE EFF IC IE NCY

• Use technology that allows fast technical 
changeover times.

• Use the equipment more!

• Divert small batches to this solution, to 
improve the overall factory OEE.

*COT includes cleaning, admin, and line clearance



• Possible to place module in any position in the frame.

• No dependencies between modules, since they are 
self-configuring.

• Products are moved via a common transportation 
system.

• Possible to move and replace modules for new 
requirements.

• Possible to expand a cell with additional modules.

Main

Function 
Module A

Function 
Module B

Function 
Module C

Function 
Module D

Platform = Main + Mech/El/SW interfaces 
to main in functional modules

Transportation system

REQ UI REMENT S O F  T RU E MO DUL ARIT Y



Main

• No change is done in the main PLC or in the 
module PLC.

• The new module E can be tested, and validated 
stand-alone before delivery.

• Only SCADA changes needed.

• Examples of new additions:
• New product infeed  adding a syringes instead of vials

• Additional regulatory inspection

• Different packaging type  topload to sideload

• …

C ASE  S TU DY  – AD D IT IO N 
O F  ONE  MO DUL E

Function 
Module A

Function 
Module B

Function 
Module C

Function 
Module D

Main

Function 
Module A

Function 
Module B

Function 
Module C

Function 
Module E

Function 
Module D

Transportation system

Transportation system

Main 
PLC

Module PLC Module PLC Module PLC Module PLC

Transportation system

Dummy 
position

Main 
PLC

Module PLC Module PLC Module PLC Module PLC Module PLC





C ONC LUSI ON
• Graniten Flexline has been developed from the ground up as a platform, 

to have a longer equipment lifecycle
• Main elements can be re-used when adding functionality through modules

• No complex refurbishing operations

• Faster validation of new functions

• Use everything 8 times more  circular economy
• 3-5 times more efficient for small batches * 2-3 longer lifecycle ≈ 6-8 times

• Element that is hardly weighed in equipment business cases, with the 
current industry evaluation methods

• We are ready for circularity, are you?
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