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Introduction

Project No.:
QPS
Document No.:


Document Description:  This document constitutes the User Requirement Document under GAMP for a Vial Washing System.  This document describes the manufacture of these system components.

Overview

This is a critical processing system.  Major equipment included in this system includes:

	
	Equipment Description
	P&ID Identification Number

	1
	RODI Surge Tank
	

	2
	WFI Surge Tank
	

	3
	Vial Washer
	

	4
	Vial Washer Rack
	N/A

	5
	Flip Trays
	N/A

	6
	Depyrogenation Trays
	N/A


Refer to the P&IDs for the interrelationship of the major equipment, as well as the major utilities required for operation. 

	
	P&ID Title
	Drawing Number

	1
	Compressed Air Distribution P&ID
	

	2
	Utility Routing Diagram
	

	3
	RODI P&ID
	

	4
	WFI P&ID
	

	5
	Pure Steam P&ID
	

	6
	Vial Washer P&ID
	


Operational Requirements

1.1 Functions

1.1.1 Operation

The vial washing system consists of a batch washer and set of flip trays to wash vials prior to dry heat depyrogenation.
Plastic wrapped vial packages are received and logged.  Flip trays are placed onto the vial packages and the plastic is removed while retaining the packaging pattern.  An additional set of trays are used to flip and place the vial pack into the vial washer.  Vial washer is equipped with a single spray nozzle per vial.
An operator initiates a washing cycle through an electronic controller and the vials are washed with an alternating series of RODI water, WFI water, and Pure Steam.  Washed vials are then removed and transferred to trays for dry heat depyrogenation.  
The system shall have fault/alarm indicator automatic shutdown based on operator programming for the severity and type of fault.

1.1.2 I/O Streams

Input Streams:

· Compressed Air for instrument controls
· RODI water for washing

· WFI for washing

· Pure Steam for washing

Output Streams:

· Drain water
1.1.3 Process Description:

The elements of the Vial Washing System work together to wash vials of a variety different sizes and configurations (refer to Section 7.0).  The following process flow description follows the flow of RODI water, WFI, Pure Steam, and vial handling to complete the process.  This document does not describe the manufacture of RODI water, WFI, and Pure Steam.
RODI Vessel
The RODI vessel provides 10 gallons of surge capacity to prevent an excessive draw from the RODI loop and eliminating undesirable pulsing in the loop.  It is sized to handle a single washing cycle and is provided with suitable control devices to automatically refill in-between cycles.  A sterile vent filter is attached to the vessel for automatically charging the vessel to the desired pressure set point.  When required (via a signal from the Vial Washer), the contents of the vessel are transferred to the Vial Washer.  Upon completion of the cycle, the vessel is automatically emptied prior to the start of the next cycle.
A single vessel of suitable capacity will be supplied to connect to the RODI system and then connect to the Vial Washer.
WFI Vessel

The WFI vessel provides 10 gallons of surge capacity to prevent an excessive draw from the WFI loop and eliminating undesirable pulsing in the loop.  It is sized to handle a single washing cycle and is provided with suitable control devices to automatically refill in-between cycles.  A sterile vent filter is attached to the vessel for automatically charging the vessel to the desired pressure set point.  When required (via a signal from the Vial Washer), the contents of the vessel are transferred to the Vial Washer.  Upon completion of the cycle, the vessel is automatically emptied prior to the start of the next cycle.

A single vessel of suitable capacity will be supplied to connect to the WFI system and then connect to the Vial Washer.
Vial Washer
The Vial Washer shall be a packed system capable of automatically washing vials using an operator initiated cycle.  Packaged vials are inverted into a flip tray where the outer wrapping is removed.  Another tray is then used to flip the vial pack over.  A hold down rack is then placed over the open vials and the vials are flipped onto the rack.  The rack with the vials is then placed into the vial washer plate.  The vial washer lid is closed and a washing cycle is initiated by the operator.  At the end of the cycle the rack and vials are removed and using trays the vials are flipped into a two piece tray for dry heat depyrogenation at a future time.  Process is repeated for the next vial pack.

The washing cycle takes about one minute.  The washing cycle will consist of 2 RODI water rinses and 1 WFI rinse with Pure Steam charges in-between each rinse to aid in loosing particles.  Final rinse will be with WFI.  Rinsing will wash the inside and outside of the vials.
1.1.4 Cleaning and Sanitization

· If necessary point of use locations will use sterilizing filters to maintain air quality.  

· On start-up, the system will operate a purge cycle to flush the equipment prior to use.
· Periodically the system will be passivated.

1.1.5 Configuration (Arrangement & Materials of Construction)

RODI Vessel:

The RODI Vessel is a vertical, cylindrical pressure vessel.  Contact surfaces are inert and free of lubricants.  The vessel is designed to be free dispensing.  The vessel is normally operated at 60 psi.  The following table summarizes the key characteristics of the one RODI Vessel.

Table:  RODI Vessel

	Design Attribute
	Vessel


	Manufacturer/SN
	

	Capacity (Working)
	10 gal

	Diameter
	___” ID

	Straight Side
	___” T/T

	Pressure Rating
	125 psig

	Temperature Rating
	25 (C

	Material
	Stainless Steel

	Contact Surfaces
	Stainless Steel

	Nozzles
	Tri-clamp

	Overpressure Protection
	Normally open vent valve will open if pressure exceeds 80 psig.

	Level
	Float Style, sanitary

	Vent
	Sterile hydrophobic 0.2 micron


WFI Vessel:

The WFI Vessel is a vertical, cylindrical pressure vessel.  Contact surfaces are inert and free of lubricants.  The vessel is designed to be free dispensing.  The vessel is normally operated at 60 psi.  The following table summarizes the key characteristics of the one WFI Vessel.

Table:  WFI Vessel

	Design Attribute
	Vessel


	Manufacturer/SN
	

	Capacity (Working)
	10 gal

	Diameter
	___” ID

	Straight Side
	___” T/T

	Pressure Rating
	125 psig

	Temperature Rating
	25 (C

	Material
	Stainless Steel

	Contact Surfaces
	Stainless Steel

	Nozzles
	Tri-clamp

	Overpressure Protection
	Normally open vent valve will open if pressure exceeds 80 psig.

	Level
	Float Style, sanitary

	Vent
	Sterile hydrophobic 0.2 micron


Vial Washer:

Automatic packaged system.  The following table summarizes the key characteristics of the one vial washer.

Table: Vial Washer
	Design Attribute
	Washer

	Manufacturer / Model
	____

	Serial Number
	____

	RODI Water
	<25 ºC, 30 gpm @ 50 psig

	WFI
	(80 ºC, 30 gpm @ 50 psig

	Pure Steam
	45 psi, 5 second

	Air
	45 psi, 5 second

	Material
	Stainless Steel

	Contact Surfaces
	Stainless Steel

	Nozzles
	One for each vial, free draining

	Drain
	Unit will drain completely


Piping Distribution System

Piping is equivalent to that of distributed utility.  High temperature utilities are stainless steel.  Ambient utilities are polypropylene.
Operating Parameters and Quality Requirements

· System shall be suitable for removing debris on Type-I glass as verified by washing Riboflavin spiked containers.
1.1.6 Utilities Required

· Power is required control system:

· 110V, 60Hz, 1-Φ 

· Clean Air is required for the instrument controls and drying of vials.

· Drains are required for waste flows.

· RODI water

· WFI 

· Pure Steam

Control System

The Vial Washing System is operated by the equipment electronics and normally operates automatically.

Set up for periodic maintenance requires operator intervention with the equipment off-line.  Local instrumentation is provided as documented on the P&IDs to aid in system monitoring and troubleshooting.

Self-contained electronic controllers, controls the operation of the equipment. 

All devices and instruments are connected to the control system via molded cord sets and mating receptacles. 

All cords are installed neatly. Each cord set and receptacle is labeled for easy identification.  Components require several electrical drops for power.

The control system allows for the following operation modes: 

· On / Off – Equipment will have a button to energize the system.

· Wash - The process starts and stops automatically in response to an operator signal.
· Operator closes lid.

· Safety switch on washer is made.

· Operator depresses start button on vial washer to initiate wash cycle.

· Signal received by PLC

· RODI and WFI tanks fill

· RODI and WFI tanks pressurize

· RODI and WFI tank discharge valves open

· Ready lamp lights

· Signal received by Vial Washer

· Vial Washing Occurs

· Cycle complete

· Signal received by PLC

· Ready lamp goes out

· System returns to idle state.

· Purge (Session Start) - The process starts and stops automatically in response to an operator signal.  Sequence matches wash cycle and is repeated by the operator input until utilities are ready for use. 
· Purge (Session End) – The process starts and stops automatically in response to an operator signal.  Water to vessels cut-off.  Sequence matches wash cycle and is repeated by the operator input until utilities are purged from the system.   

The control system allows for the following control modes: 

Local Only - Operation may be controlled from the self contained controllers only.

1.1.7 Power Failure and Recovery

On power failure, the system shall fail into a “safe state.”  On power restoration, the system shall restart.

All equipment must be designed to retain setpoints in case of power loss, and be able to recover with minimal operator actions.

1.1.8 Alarms and Warnings

The control system includes alarm handling capabilities. Alarms provide notification of problems. Each alarm is accompanied by a specific message of indicator light on the controller display.  

1.2 Data & Security

1.2.1 Interfaces

The controller shall interface with Operator’s to ensure safe, reliable, continuous, and automatic operation and easy, safe, and reliable configuration.

1.2.2 Interface with Operators

The controller shall include interfaces with the Operator that ensures easy, safe, and reliable operation.

The following shall be displayed:

· Alarms

· Control set points
1.2.3 Interface with Other Systems

ThevThe Vial Washer will communicate to a controller that operates the RODI and WFI pressure vessels.  Vial Washer will signal the start and completion of a washing cycle to the pressure vessel.  The controller will signal the vessels are full and ready for use to the Vial Washer.
Communication will be vial dry contact relays.

1.2.4 Data Collection

Data will be logged manually during routine operation by the user.

1.2.5 Data Collection and Storage Requirements:

Manual records will be retained per approved procedures.

1.3 Environment

1.3.1 Layout

Allocated floor space for the system is ____” by ____” with a 24” corridor around the periphery for the system.  

Vertical clearance is 18 feet.

1.3.2 Physical Conditions

The system shall be mounted in an environment with a temperature range of 15(C to 40(C and non-condensing humidity.  

Vibration levels are:



Negligible.

Electromagnetic interference levels are:
Negligible.

This area is intended for the following use:
Class C Wash Room
2 Constraints

2.1 Milestones and Timelines

The Supplier shall provide a written proposal within 2 weeks of receipt of this document at the Supplier’s local office.  

The Supplier shall provide a Functional and Design Specification within 3 weeks of receipt of the purchase order.

The User shall review, comment and/or approve, and return the Functional and Design Specification to the Supplier within 1 week of receipt from the Supplier.

	Date written proposal/quote required:
	TBD

	Date purchase order will be placed by:
	TBD

	Functional and Design Specification delivery date:
	TBD

	Date equipment is required on-site:
	TBD


2.2 Compatibility

2.2.1 Utilities

The User shall ensure that the following utilities are available and that the utility supply lines and piping are terminated with fittings or connections, which are compatible with those described on the Customer Connection Drawing.  

The Supplier shall specify utility data, which is marked with an asterisk (“*”).  

Utility data, which are not specified or marked with an asterisk, shall be brought to the attention of the User.  These data shall be specified (by the User or the Supplier) and shall be approved by both the User and the Supplier before system design begins.  The Supplier shall inform the User of any schedule changes which result from this delay. 

Available Drains

Line size:  3 inches.

Maximum flow rate:  ___________ gpm.

Maximum temperature:  ___________ ° Fahrenheit.

“Primary” Conditions

Complete the following items, delete items which are not applicable.  The required feed water, coolant, etc. MUST be identified in this section.

Electrical:
480 VAC, _______ amps, 3 ph, 60 Hz



110 VAC, _______ amps, 1 ph, 60 Hz

2.2.2 Materials of Construction

All product contact surfaces should be inert metal or inert plastic unless specifically pointed out otherwise and approved by User.  No lubricants can be used on contact surfaces or in the generation of compressed air.  All gasket materials must be suitable for the specified operating temperature.

2.3 Availability

The Compressed Air System shall be operated:
Several times per work week
ISeSeveral
Operation of the system shall be suspended, and the system shall be available for maintenance or service:


2
days per month.


2
weeks per year.

2.4 Procedural Constraints

Each pressure vessel, which is covered by ASME Code, shall be ASME stamped with the appropriate rating for its application.

Each pressure vessel shall be constructed in accordance with Section VIII, Division 1, of the ASME Code.

Installation, operation, and maintenance instruction documentation for the system shall be developed to a level that is comprehensible by a high school graduate.

3 Life-Cycle

3.1 Development

The Supplier shall have a quality system in place.  Internal quality procedures shall be available for customer review.

The Supplier shall provide a Project Manager for the project to provide a single communication point.

3.2 Testing

In order to verify system performance, the User shall witness the execution of the Site Acceptance Test procedures.  The Supplier shall notify the User 2 weeks in advance of the start of this test.

After installation, the System undergoes extensive functional testing to ensure mechanical and operational integrity. All operation functions are tested, including operation during a power failure and upon recovery from a power failure. All alarm functions are tested.

Production capacities and utilities consumption data are recorded in the approved protocol.

3.3 Delivery

The system with all options, equipment, and documentation listed herein, shall be delivered to the User’s receiving dock.

3.4 Documentation

Installation, operation, and maintenance instruction documentation for the system shall be developed to a level that is comprehensible to a high school graduate.

The Supplier shall provide documentation reflecting “as-built” condition with final delivery.

All final documents shall be shipped with transmittals that identify them as contractually required documents.  All final documents and drawings shall reflect “as-built” condition.

3.5 Support

· Start-up Support (vendor to indicate available options)

· Training (vendor to indicate available options)

· Post Start-up Support (vendor to indicate available options)

· Technical Support

· Telephone (Voice or Modem)

· Replacement Parts Availability List (Normal lead times shall be listed)

· User Site Support

· Preventative Maintenance (vendor to list maintenance contracts available)

· System Improvements (supplier shall notify user of any improvements available on a regular basis)

4  References

1. P&IDs

2. ISA-S7.0.01-1996

5 Calculations

5.1 Cycle Timing and Water Make-Up
Each vessel will charge to (7 gallons for dispensing during the washing cycle.  The utility drops are sized to dispense (15 gpm and will require (30 seconds to recharge.  Since a single operator is expected to run this system, removal and reload of vials is expected to take (120 seconds.  This assumes operators will need to wait after each cycle to handle vials (due to presence of heat and steam from final steam pulse), manually transfer vials to trays, document the event, and reload the washer.

5.2 Vial Sizes and Package Configuration

The following vials and configurations will be initially purchased for the system.  System will use change parts for future configurations of vials and packs.
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Figure - 3ml Vial
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Figure - 5ml Vial
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Figure - 10ml Vial
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Figure - 3ml Vial Shipping Pack & Pallet Configuration
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Figure - 5ml Vial Shipping Pack & Pallet Configuration
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Figure - 10ml Vial Shipping Pack & Pallet Configuration
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