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ATTENTION:
Do not delete any point in the document. If any of the sections is not applicable, it should contain the annotation "Not applicable".

1. Introduction
The purpose of this document is to define the requirements that the Equipment must meet to ensure that it is fit for its intended purpose. It also forms the basis for Device validation on which the tests are based. User requirements listed in this specification must be verifiable.
1.1. The person responsible for contact with the Supplier
All questions regarding the document should be directed to:
Stefan Małycha
Formulation Department Manager
PozLab sp. z o.o.
ul. Kobaltowa 6 62-002 Złotniki
Phone: +48 572 302 753
e-mail: stefan.malycha@pozlab.pl
2. Scope
The scope of the User Requirement Specification covers the definition of requirements in the scope of:
· Suppliers
· Functionalities
· Environment of use
· Change control
3. DEFINITIONS
The following list defines specific technical and functional terms that may be used in this document.
	Deadline
	Definition

	Must / cannot / must not
	these clauses must be respected and are not negotiable

	Should / should not
	these clauses may be omitted, but only after written approval

	GMP
	Good Manufacturing Practice, according with Regulation of Polish Ministry of Health dated on November 9, 2015 (Dz. U. 2015 poz. 1979) together with acts changing and relevant EU regulations 

	Fail safe
	malfunction or damage of any sensor, subassembly or program cannot cause damage of property, or a danger for an operator

	URS
	User Requirements Specification

	OEB
	Occupational Exposure Band - a mechanism used to precisely assign chemicals into “categories” or “bands” based on their adverse health outcomes and potency considerations. It also aligns chemicals in groupings based on OEL in order to establish safe handling guidelines.


4. General description of the DEVICE
The extruder is a process machine for the production of pharmaceutical products using the Hot-Melt Extrusion (HME) technique or Twin-Screw Granulation (TSG) technique. Products can be manufactured either for development or for clinical use.
The machine can be combined with the following types of downstream:
· Spheronizer (with suitable wet extrusion kit)
· strand pelletizer / granulator, with a suitable conveyor belt
· die-face pelletizer
allowing the production of pharmaceutical material in the form of granules / pellets of various sizes. The machine is suitable for processing a wide range of polymers for pharmaceutical applications, incl. Polivinylpyrrolidone (PVP), Hydroxypropylmethylcellullose (HPMC), Hydroxypropylcellulose (HPC), Ethylene-vinyl acetate (EVA) and a wide range of Active Pharmaceutical Ingredients (APIs).
The processed material in a form of powder mix is fed to a set of two co-rotating screws, containing zones of melting, conveying and kneading the material, which allows the formation of a homogeneous extrudate, squeezed out of the machine through a die of the appropriate size and shape.
The number of feeders, feeding method, screw configuration, barrell temperature and screw speed allow to control the extrusion process.
The machine will be placed and operated in the GMP area in order to conduct the formulation development and manufacturing process of medicinal products and the production of investigational medicinal products (material for clinical trials).
5. Functional requirements
	No.
	Description

	5.1. 
	The device must be a set: twin-screw co-rotating extruder + gravimetric feeder + conveyor belt + strand pelletizer + spheronizer

	5.2. 
	The device must be equipped with a gravimetric feeder set, with the option of switching to volumetric mode, ensuring:
· Efficiency and capacity adapted to the extruder capacity, with the possibility of re-filling on a regular basis without interrupting the extrusion process
· Possibility to install various shapes of dosing screws
· A wide range of feed rate in a gravimetric principle, adapted to the capacity of the extruder
· Control of device operating parameters integrated with the extruder or by an independent control panel

	5.3. 
	The extruder included in the kit must provide as a minimum: 
· Co-rotating twin-screw system
· screw diameter: 9-12 mm
· torque range not less than 6 Nm / screw for 9 mm and 11 mm screw diameter, not less than 8 Nm / screw for 12 mm screw diameter 
· handling all common thermoplastic materials in the temperature range for which it is intended, with particular emphasis on the processing of pharmaceutical-grade polymers, such as, for example:
· HPMC
· HPC
· PVP
· Polymethacrylates
· Achievable throughput min. 100 g / h
· Processed batch size min. 100 g 
· Hot Melt Extrusion (HME) and Twin Screw Granulation (TSG) configuration
· Split barrel of a length of at least 30:1 L/D and at least 7 heating zones (including die zone)
· Flexible barrel design, allowing adjustable location of vent port/vacuum port, powder feeding port, liquid dosing port at different barrel zones

· control of at least the following process parameters: screw speed, product temperature, die pressure, barrel temperature for each separate barrel zone, die zone temperature, die pressure, screw torque
· availability of configurable (modular) screw set

· availability of fixed screw set
· barrel zones temperature setting range as minimum: 20-280 C; with possible suitable exceptions of inlet zone and first zone (maintained in the range of ± 0.5C in each of the adjustable zones, assuming temperature difference between the sections max. 40 C)
· handled die pressure not lower than 100 bar
· possibility of connecting at least: one gravimetric feeder, liquid feed pump, conveyor belt, strand pelletizer, vacuum pump, chiller 

	5.4. 
	The extruder equipment must include as a minimum:
· configurable (modular) screw set, with screw elements allowing assembly of standard HME and TSG screw configurations
· standard (fixed) screw set for HME process
· two die plates (single hole) of different diameters (detailed diameters to be agreed at order placement)
· Atmospheric vent port
· Vacuum port, with tubing and separator
· Granulation liquid dosing set, with a suitable liquid dosing pump
· Die and adapter for pellet production by TSG method (ie. wet extrusion); 2 sizes - detailed diameters to be agreed at order placement
· Spare melt temperature and die pressure sensor for die zone
· An integrated platform (or a suitable place on the extruder chassis) for 1 gravimetric feeder (obligatory) or simultaneous connection of two gravimetric feeders (option)

	5.5. 
	The device must be able to connect a conveyor belt with the following parameters:
· Compressed air cooling (effectively along the entire length of the belt)
· Minimum length 600 mm (1000 mm preferred)
· Width adequate to receive two extrudate ribbons/strands from the extruder
· Temperature resistant at least between 20-150C long term; able to handle extrudates of melt temperature up to 300C while engaged belt cooling
· Minimum speed not more than and maximum speed not less than 0 and 6 m/min, respectively
· Easy cleaning and disassembly of the product-contact section of the belt
· Suitable for a placement after the extruder

· Communication with extruder HMI, at least in terms of belt speed display

	5.6. 
	The device must be able to connect a pelletizer with the following parameters:
· Strand pelletizer principle (ie. cutting the product strand with a rotating knife) with ability to cut pellets of a length at least 3 mm
· Pellet length control provided by at least knife size
· Adjustable knife speed

· Suitable for a placement after the conveyor belt
· Ease of disassembly and cleaning of all product-contact parts
· Possibility of a sealed connection of a receiving vessel

	5.7. 
	The spheronizer must enable, as a minimum:

· Processed batch size 50-200 g

· Speed 200-4000 rpm, adjustable at minimum step of 1 rpm

· Temperature RT-200°C, adjustable at minimum step of 0.1°C

· Replaceable friction discs (the offered set must include minimum 2 different friction discs; detailed discs parameters to be agreed at order placement)

	5.8. 
	The device should enable processing of APIs of a safety class of OEB3

	5.9. 
	The device design should enable easy upgrade to work with APIs of a safety class of OEB4


6. Design (hardware) requirements
	No.
	Description

	6.1. 
	The device must be able to work in an area with a maximum length of 4000mm, a maximum width of 2700mm, and the total height of a technological room of 3000mm

	6.2. 
	The device must have maximum dimensions of non-removable elements suitable for passage through a door of 2000 mm x 1000 mm

	6.3. 
	The set should be equipped, with the following elements:
· sets of screw elements, enabling the configuration of oneset of screws in a standard HME and a standard TSG configuration
· barrell configuration kit for TSG mode (if applicable by design)
· 2 barrell zones equippable with powder filling ports
· 3 barrell zones equippable with liquid filling ports
· 1 barrell zone equippable with a vent port / vacuum port
· Detacheable vent degassing port and vacuum degassing port 
· set of keys for assembly / disassembly of the process section (screws, barrell, segments, dies, barrell caps)
· a detacheable melt temperature probe
· a detacheable melt pressure probe
· a set of different dies (minimum two sizes; detailed diameters to be agreed at order placement))
· one gravimetric feeder, with a set of screws for powder dosing , a material feeding hopper; optional functions supporting the feeding of weakly flowing material (appropriate construction - in a mixer or a vibrating mechanism)

	6.4. 
	All the product contact parts of the entire set must be made of certified food grade materials; particularly, metal elements must be made of AISI 316L steel (EN 1.4404) or a material equivalent (or better) in terms of chemical reactivity and level of mechanical resistance, with a polished surface up to Ra≤1.0 um

	6.5. 
	Non-product contact parts must be made of AISI 304 stainless steel (EN 1.4301) or an equivalent material in terms of mechanical and chemical resistance

	6.6. 
	Surfaces of the following non-product contact parts:
· outer surfaces of the main unit casing
· outer surfaces of the controller housing
should have a surface grain of Ra≤1.6um

	6.7. 
	All product contact seals must be made of certified food grade material or, if necessary, pharma grade material

	6.8. 
	All product contact filters must be made of certified food grade material or, if necessary, pharma grade material

	6.9. 
	All product contact lubricants must be made of certified food grade material or, if necessary, pharma grade material

	6.10. 
	The device must be made in accordance with the EU regulations: 2006/42/EC, 2014/30/EC

	6.11. 
	Each error / failure of the device must be communicated to the operator with a unique alarm signal

	6.12. 
	All descriptions on the control panel, switches, lights, Input/Output and media connections must be provided in at least English or marked with suitable icon

	6.13. 
	All detacheable format parts (eg. barrel elements, screw elements, screw shafts, dies, feeding ports) must be marked physically and/or described in the equipment documentation in a way to enable its unambiguous identification

	6.14. 
	All control gauges/probes in the device, which are specified to undergo calibration, must be calibrated by the supplier. The supplier must provide the appropriate calibration certificates and instructions.

	6.15. 
	The machine must be designed to allow easy and effective cleaning

	6.16. 
	Any routine cleaning / maintenance operations must not pose a risk to product quality if performed in accordance with the equipment's instruction manual

	6.17. 
	The control panel must be at least IP54 compliant

	6.18. 
	The control system must be designed to be fault-tolerant and fail-safe (‘fail safe’ = the control panel must be properly isolated to prevent of any electric shock; ‘fault-tolerant’ = a prevention of any process failure due to unauthorized operation at the control panel), supplied with a current of no more than 24V (separate UPS is not required to fulfil this point)

	6.19. 
	Each element of the control system: cables, wires, buttons, probes, etc. should be marked with a unique, washable, indelible label. All label numbers should be shown on the schematics and trim drawings

	6.20. 
	The device must allow its continuous use in the following environmental conditions: Temperature: 0 - 30° C; Humidity: 5 - 80% RH non-condensing


7. LOCATION AND MEDIA
	No.
	Description

	7.1. 
	The device must be operable with the available media:
· Power supply 400V / 3Ph

· Power supply 230V / 1Ph

· LAN network
· Tap water
· clean compressed air 8 bar, approx. 6 m3 / min

	7.2. 
	Biotechnology Center building, Pilot Scale area (GMP area); target room - P01 / P02


8. Interface requirements
	No.
	Description

	8.1. 
	The user interface must be designed in at least English

	8.2. 
	The device must be equipped, as a minimum, with the following input/output sockets:
· One Ethernet port
· One USB port (protocol 2.0 or higher)
· 

	8.3. 
	The device must communicate all functional alarms in at least one way: on the control display and/or by means of an independent light / sound device; the device should handle both ways of alarm communication

	8.4. 
	The device should be able to connect to the Ethernet network with the possibility of remote operation.


9. REQUIREMENTS CONCERNING SAFETY AND ENVIRONMENTAL PROTECTION
	No.
	Description 

	9.1. 
	The device (all applicable modules) must be CE certified

	9.2. 
	The device must be marked in accordance with the European Directive 2002/96/EC (all applicable modules) 

	9.3. 
	All insulation materials must be free of asbestos and polyurethane; they must all be non-flammable

	9.4. 
	All guards of rotating / moving parts must not be removable without stopping the machine and the use of appropriate tools, or connected to the machine's main switch; if they are opened / removed, the machine must stop immediately; if it is not applicable/reasonable by design, the vendor must provide a proper justification (eg. statement referring to risk analysis results) within the device documentation

	9.5. 
	The maximum noise level generated by a working machine should not exceed 80 dB measured at a distance of 1 m from the machine in a closed technological room

	9.6. 
	The machine should have a lock installed on the main power switch to protect the machine from starting

	9.7. 
	The device should provide ergonomic operation and ergonomic access to all parts requiring calibration / maintenance / repair


10. Access control requirements
	No.
	Description

	10.1. 
	The control application must allow access control (at different service levels, at least: Supervisor, Operator, Maintenance), ensuring that only authorized users can operate the machine, for any modification of settings and Electronic Records

	10.2. 
	All parameters of the machine / system available on the operator's control panel, having a potential impact on the quality of the product, must be adequately protected against unauthorized changes.

	10.3. 
	All changes must be authorized and tracked using the non-configurable Audit Trail system


11. DATA SECURITY REQUIREMENTS
	No.
	Description

	11.1. 
	The control application should enable its validation.

	11.2. 
	Each user account must be able to define:
· Login

· Password (min. 3 characters)

	11.3. 
	Electronic records should be clearly linked to the related Audit Trail records

	11.4. 
	The application must create and store in a safe manner an audit trail of all activities involving the creation, modification and deletion of electronic documentation
The audit trail should include at least:
· User ID,

· Date and time of the event,
· New and previous value of the changed entry,


12. Requirements for records and electronic signatures
Not applicable.

13. Computer requirements
	No.
	Description

	13.1. 
	The machine controlling application should enable two-way connection (data transfer) with an external computer running Windows 10 operating system

	13.2. 
	The machine control application should be accessible from an external computer / Ethernet access point.

	13.3. 
	Access to the machine control application from an external computershould be a subject to full access control and authorization


14. Accessibility Requirements
	No.
	Description

	14.1. 
	The device must be designed for continuous operation for at least 16 hours a day; should ensure at least 95% technical availability during 8 hours of continuous operation

	14.2. 
	The scope and schedule for routine maintenance should be determined in the machine documentation


15. Maintenance requirements
	No.
	Description

	15.1. 
	The system vendor must provide PozLab with a written guarantee of at least 12 months; there should be offered a possibility of extension for the next up to 36 months.

	15.2. 
	The vendor must provide warranty and post-warranty service for the device.

	15.3. 
	The vendor should ensure that the device is replaced with a new one after 3 consecutive unsuccessful warranty repairs.

	15.4. 
	The vendor should provide 2 service inspections within the warranty period, with possible free replacement of wear parts


16. Documentation requirements
	No.
	Description

	16.1. 
	Any deviations from this Specification must be clearly and in writing indicated during the design qualification. If it is necessary to apply solutions other than the critical requirements of this User Requirements Specification, the vendor must agree them with PozLab in writing.

	16.2. 
	The device documentation must be submitted in Polish and / or English (electronic and printed version)

	16.3. 
	The device documentation must include at least:

· Operation, cleaning, maintenance, calibration, troubleshooting (with complete list of alarms) manual(s)
· Design documentation of the device (list of construction materials, material certificates for all product-contact parts (including surface roughness certificate), material certificates for all product-contact seals and lubricants, list of product contact parts with their surface calculations, list of spare parts)
· Drawings / schemas of machine

· Full wiring diagrams / drawings

· CE Certificate of Conformity

· Appropriate certificate/statement confirming that the equipment is not contaminated with any Active Pharmaceutical Substance

· Technical data each unit
· List of consumables

· IQ/OQ protocols (can be endorsed within FAT and SAT protocols)
· Calibration certificates with suitable calibration instructions / SOPs

	16.4. 
	The documentation should include (whatever applicable):
· Functional Specification (FDS)
· Hardware Specification (HDS)
· Software Specification (SDS)
· I/O list

· PI&D schemes
· control panel diagram

· wiring diagrams (if applicable) with a detailed description of all components with appropriate labels and specification of all necessary settings for switches, drivers, etc.
· location and configuration diagrams (if applicable) for all probes (each with a unique label), switchgear diagram, operator interface diagram
· parameters of all media required for the operation of the machine
· complete list of components and spare parts, including criticality level (in terms of delivery time), type / catalog number, manufacturer and location in the machine schematic
· pricing of spare parts and consumables recommended for 2 years of operation
· training program


17. Requirements for acceptance tests
	No.
	Description

	17.1. 
	The vendor must install the device according to the device specification and the presented PozLab technical capabilities.

	17.2. 
	The vendor must ensure the delivery of the device to the address indicated by PozLab in Poland.

	17.3. 
	The device should undergo an FAT and / or SAT procedure performed with the participation of PozLab personnel

	17.4. 
	The vendor should conduct IQ / OQ qualification of the device; optionally, IQ / OQ may be combined with FAT / SAT where appropriate.

	17.5. 
	The vendor should ensure the performance of tests with the use of a placebo (within FAT / SAT or separate PQ)

	17.6. 
	The vendor must provide on-site user training, including minimum preparation for operation, operation of the unit during operation, and cleaning of the unit. 


18. OfferING Requirements
	No.
	Description

	18.1. 
	The offer must indicate prices in Polish zlotys (PLN) or Euro (EUR).

	18.2. 
	The offer must include full costs for transportation, installation, qualification and training.

	18.3. 
	The offer must confirm compliance with this specification. In case of any deviations from the requirements, they should be specified and justified.

	18.4. 
	The offer should include a detailed scope of work as well as a time schedule.


19. Supplier requirements
	No.
	Description

	19.1. 
	The vendor or manufacturer must have a well-defined Quality Management System, at least ISO-9001 based.
The supplier must provide suitable documents confirming the use of the QMS (e.g. ISO certificate).

	19.2. 
	The vendor should be ready to be audited by or on behalf of PozLab, to ensure the presence and compliance with the QMS.


20. Related documents
Not applicable.
21. change history
	Date
	Version
	Author
	Justification changes

	14.03.2022
	01
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22. Attachments
Not applicable.
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