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1 INTRODUCTION 

1.1.1 This document describes how new products and processes are introduced and executed in the 

kilo facility B901 on the site at Discovery Park in Sandwich, Kent. 

1.1.2 Implementation of the Multi Product Protocol (MPP) allows the facility to deliver the portfolio 

requirements whilst ensuring environmental considerations of the facility operations are 

adequately considered and impact on the environment is minimised. 

1.1.3 This document describes the range of chemistry and processes anticipated to be run in the plant, 

the operating capabilities, design philosophy, description of the operations and the EHS 

assessment and review processes. 

1.1.4 Appendix A is the technical transfer process that specifically details management process and 

decision points for assessing changes in environmental impacts, BAT requirements and any 

requirements for variations to the environmental permit. 
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2 SCOPE 

2.1 Introduction 

2.1.1 This protocol covers the manufacture of API (Active Pharmaceutical Ingredients) and API 

intermediates in the plant described in the environmental permit application (reference 

EPR/ZP3400PU/A001). 

2.1.2 The majority of products processed through the plant do not meet the Environmental Permitting 

(England and Wales) Regulations 2016 (EPR) activity requirements of being made within either 

the definitions of a chemical plant, or for commercial purposes as defined in Environment Agency 

EPR Regulatory Guidance Series No. 2 (understanding the meaning of regulated facility), 

Appendix 1. Phase 3 clinical trials materials are regarded as being API for commercial purpose 

and therefore do fall under EPR S4.5 and any associated MPP operating technique. The plant 

remains under the requirements of EPR and the MPP due to the EA definition of commercial 

manufacture. 

2.1.3 The EA definition states that “if an R&D company were to undertake phase 1, 2 or 3 clinical trial 

production for other companies or via joint ventures, these would be commercial products”. 

2.2 Scale of Production 

2.2.1 Production is carried out in the kilo facility in predominantly stirred tank batch reactors, which 

range in size from 60 litres to 140 litres. 

2.2.2 The kilo facility is capable of producing batch sizes in the approximate range from 1 kg to 8 kg. 

The total capacity of the facility depends on the product complexity and client demand at any 

particular time. Capacity is dependent on batch size, target quantity, route complexity, chemistry, 

yield, and specialist equipment requirements at any particular time. Allowing for these variables, 

the facility is capable of manufacturing in the order of 1 to 2 batches within a weekly period if 

operating 8 hours a day, 5 days a week utilizing two stirred batch reactors. This capability will 

increase to 2 to 5 batches with use of up to six stirred batch reactors, with changes to the 

operating hours and appropriate staffing. 

2.2.3 The plant and equipment are described more fully in the environmental permit application. 

2.3 Production Turnover 

2.3.1 The pharmaceutical API processes are transferred to the plant from laboratory studies for scale up 

and then successful candidates are transferred to other parties for full scale production. Therefore, 

the kilo facility works on different product campaigns at any one time, these campaigns are short, 

typically but not exclusively, requiring one to three batches of material to be manufactured for each 

step of the synthesis culminating in the final step delivering API product. 

2.4 Range of Chemistry 

2.4.1 The facility is offered to a range of clients that require the manufacture of new potential therapeutic 

agents.   

2.4.2 It is the responsibility of the laboratory team to review all aspects of the chemical method of 

preparation of the new therapeutic agent. This will include the potential for yield/quality 

improvements, the modification or elimination of processes or practices which may be unsafe or 

unworkable on a larger scale, the substitution or elimination of potentially hazardous or 

environmentally unsound materials from the process and the minimisation of waste by reduction of 

solvent volumes or reduction of reactant excesses used in the process. 
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2.4.3 After review, the proposed initial manufacturing process is first investigated on a small laboratory 

scale and, if proved satisfactory, it is further scaled-up to gramme quantities with a view to its 

further transfer to the kilo facility. 

2.4.4 The choice of size of vessel will depend, in part, on the perceived complexity of the type of 

chemistry being undertaken.  Once reactions are established in the Kilo facility, they then become 

subject to a process of continual improvement. 

2.4.5 Responsibility for all chemical processes run in the kilo facility is given to GMP Chemists who will 

have had a formal chemical education and will hold a qualification ranging from a Higher National 

Certificate to a PhD in chemistry or chemical engineering/technology.  The GMP Chemists are 

further supported by other GMP Chemists or GMP technicians.  The technician may not have had 

a formal chemical education but as part of their development has been encouraged to reach 

formal accredited National Certification and have experience in process operations and will have 

had detailed hands-on training of all aspects of plant operation 

2.4.6 The facility is asked to handle a wide range of chemical reactants and reaction types. In general 

terms the work encompasses a very diverse range of aliphatic, aromatic, heterocyclic and peptide 

chemistry.  This will include the preparation of a broad range of chemical types, and derivatives 

thereof, which will include acids, acid chlorides, alcohols, aldehydes, amides, amines, bromides, 

chlorides, epoxides, esters, ethers, imines, iodides, ketones, nitriles, nitro and nitroso compounds, 

organo-metallics,  peptides, sulphonic acids and derivatives, variously substituted aromatic 

compounds and a wide range of heterocyclic compounds containing, in particular, nitrogen, 

oxygen or sulphur as heteroatoms which are present either singly, as multiples or in combination. 

2.4.7 Typical reactions which are utilised in performing the chemistry include acylation, addition, aldol 

reactions and condensations, alkoxylation, alkylation and dealkylation, amidation, amination and 

deamination, catalytic hydrogenation, carbonylation, carboxylation, chemical reduction, 

chlorosulphonation, cleavage, diazotisation, deprotonation,  electrophilic and nucleophilic 

substitution and addition, epoxidation, esterification, formylation, halogenation and 

dehalogenation, hydrolysis, isomerisation, nitration, nitrosation, oxidation, phosphorylation, 

protonation, ring cleavage, ring closure,  ring expansion, silylations, sulphonation, sulphonylation, 

deprotections and organo metallic reactions. 

2.4.8 Although wide reaching, this list of reaction types may not necessarily be complete. 

2.5 Range of Materials 

2.5.1 The number of different reagents and compounds used in the kilo facility in any one year is in 

excess of 50 and the composition of that list will change from year to year dependent on the work 

being undertaken.   

2.5.2 The list of categories of chemicals below is a selection taken from the inventory and client 

processes and is intended to demonstrate the type and variety of materials used in the Plant: 

• Acylating Agents  

• Alcohols and Phenols  

• Aldehydes and Ketones  

• Alkylating Agents  

• Amides 

• Bases and Amines  

• Esters 

• Halogenated Aromatics  
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• Halogenated Solvents  

• Halogenating Agents  

• Heterocycles 

• Inorganic Acids and Salts 

• Organic Acids (Carboxylic and Sulphonic) and their Salts  

• Oxidising Agents 

• Nitriles 

• Quaternary Ammonium Salts  

• Reducing Agents  

• Hydrogenation catalysts 

2.5.3 The wide-ranging list of chemical types and reactions demonstrate the diversity of chemistry 

required to be carried out in the facility in support of the client portfolio. 

2.5.4 Although wide ranging, because of the nature of the work, it is not implied that the list is 

necessarily complete.  Research into therapeutic disease areas and the essential discovery of not 

yet invented medicines in the years ahead, may involve the facility by necessity in areas of 

chemistry not listed. 



 

 

 Concept Life Sciences – Multi Product Assessment Procedure 

Page 7 

3 OPERATIONS 

3.1 Campaign Execution 

3.1.1 Management techniques used to cope with the multi-product installation are described in the 

environmental permit application. 

3.1.2 Operators receive extensive training in the operation of the plant and equipment. For each 

individual process, technicians and chemists are familiarised with the process requirements prior 

to start. Only technicians and chemists that have been trained will operate that process without 

supervision. 

3.2 Campaign Length and Order 

3.2.1 The production schedule for manufacturing campaigns is reviewed and frequently updated. As far 

as practicable campaigns are organised so that each product is followed by a batch of the same or 

a subsequent step product for as long as possible so that set-up time can be minimised and 

cleaning between batches reduced. 

3.2.2 The diversity in plant design and configuration negates the need to constantly reconfigure the plant 

for different chemical process campaigns. 

3.3 Pre-Campaign Plant Set-up 

3.3.1 In the Plant the equipment is designed to manufacture a wide range of products with few physical 

engineering changes required between products. 

3.3.2 The manufacturing instructions for each product will specify the exact configuration of the 

equipment required to manufacture the product concerned. This set-up is instigated in the 

preparative stage of the batch record. 

3.3.3 The plant is configured to allow a broad range of operational set-ups by using manifold 

connections, mobile equipment, and process hose transfers. Not all of the equipment in the plant 

is necessarily utilised all of the time. 

3.4 Review of Modifications to Plant Equipment 

3.4.1 All plant and equipment have a standard configuration in which it is maintained, and this is 

described in the documentation associated with the equipment. The documents are stored in a 

managed document archive. 

3.4.2 All modifications to plant and equipment outside of the operational parameters are covered by a 

managed change control system. To assess the impact of the change to people, plant and process 

safety, environmental impact, product quality and operational effectiveness of the facility. Changes 

are only executed if all signatories are satisfied the change meets with all these criteria. 

Documentation supporting changes is stored in a managed document archive. 

3.4.3 Major plant modifications subject to change control incorporate risk and impact assessments as 

appropriate to the nature of the change. New plant and equipment is commissioned by 

engineering and operations and is fully documented with associated procedures and risk 

assessments. 
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3.5 Management of Materials 

3.5.1 All raw materials have identification codes. The raw materials required for a manufacturing 

campaign are purchased in advance of the campaign and used during that campaign. All materials 

are assigned expiry dates based on the materials chemical and physical properties. 

3.5.2 Regular stock reviews are used to monitor the quantity of raw materials held on the site. Excess or 

expired raw materials are disposed of by off-site incineration or off-site disposal as hazardous 

waste.   

3.5.3 Raw materials and intermediates are classified according to their properties (flammable, oxidising 

toxic etc). Dedicated storage areas are assigned to each category of material and incompatible 

materials are assigned separate storage areas where possible. 

3.6 Cleaning 

3.6.1 Cleaning is important in a multi-purpose plant to prevent cross contamination. Procedures are in 

place to make cleaning techniques as efficient as possible to minimise solvent usage.  Solvents 

are evaluated to select ones with effective solubility of the API. 

3.7 Emissions 

3.7.1 Emissions control and abatement are described in the environmental permit application supporting 

information. The vessels are equipped with heat/cool packages, a glycol condenser unit and are 

vented to a process scrubber. 

3.7.2 Manufacturing batch records highlight key indicators that need to be controlled during the 

operation of a process to ensure that emissions in excess of permitted limits do not occur. These 

may include monitoring the temperature and pressure of the reactor, portion wise addition of 

reagents to control gaseous evolution rates and/or exotherms, and the rate of distillation when this 

is carried out as a step in the process. 

3.8 Manufacturing Records 

3.8.1 The facility operates to GMP standards, so production documents and batch records are 

procedurally controlled and maintained. The materials used in each batch and the origin of the raw 

materials can be traced from batch records together with the yield of the batch and the quality of 

the products. 

3.8.2 Health and Safety and Environmental near misses or incidents are logged and formally 

investigated based on severity.   Actions to prevent re-occurrence are formally tracked and 

reviewed. 

3.8.3 Deviations or excursions from standard operating procedures or batch manufacturing records are 

recorded, investigated and actions tracked and reviewed as appropriate. 

3.9 Waste Management 

3.9.1 Many aqueous waste streams are processed at Sandwich Discovery Park by contractors who hold 

the appropriate environmental permits. Aqueous wastes are sent to the on-site waste water 

treatment facility provided they are compatible with this facility.  

3.9.2 Waste solvents are sent for incineration. Other wastes are sent for disposal off-site, again by 

contractors who have the required permits to receive the waste. 

3.9.3 Opportunities to recycle and recover waste material are sought whenever this is practicable and if 

material must be disposed of as waste, disposal routes are selected according to sustainability 
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and cost effectiveness, including an assessment of the waste management hierarchy. Contractors 

used to dispose of hazardous waste are audited in accordance with Corporate Policy. The audits 

are carried out by EHS function 

3.9.4 Materials that require reprocessing are taken through the existing chemical routes.  Other reject 

material will be subject to controlled disposal as per 3.9.3 
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4 BAT (BEST AVAILABLE TECHNOLOGY) AND 

ASSESSMENT OF NEW PROCESSES 

4.1 Assessment of New Processes 

4.1.1 It is the responsibility of Management to ensure a preliminary assessment is executed for a new 

process to ensure it falls within the general capability of the Plant's operational envelope and is 

within the departments' areas of expertise. This is done at the stage of decision for manufacture. 

4.1.2 The assessment will also consider the extent to which the process can be carried out using the 

existing plant and equipment. Only if the process meets the general principles described in section 

2 above will the process be run. 

4.1.3 The Chemists will ensure that sufficient information is available from laboratory studies and the 

scientific literature to provide adequate details of the conditions under which the process chemistry 

can be carried out safely and efficiently. 

4.1.4 As the product lifecycle approaches the point of transfer to full scale manufacturing, further 

laboratory and literature studies will include an assessment of the scope to replace toxic or 

corrosive materials or materials that are particularly hazardous to the environment with safer 

alternatives. Where technically feasible and practicable and based on phase of development and 

synthetic route, these substitutions will be made. 

4.1.5 The process safety review procedure triggers the assessment of exothermic reactions which 

ensures that they can be controlled in the facility and exothermic runaway reactions will not occur.  

4.1.6 Laboratory and literature studies will identify any wastes that will be produced by a process and 

where possible, opportunities to optimise the process to reduce the amount of waste produced are 

applied. Disposal routes for waste from a new process will be identified before any Plant trials are 

carried out. 

4.2 Scale up of New Processes 

4.2.1 Small scale Plant trials may be used to demonstrate that a process can be manufactured at an 

increased scale. This also provides additional information to assess the logistics of the process 

and the handling of the materials using process equipment and to provide material for larger scale 

testing and evaluation. 

4.2.2 A formal process review is carried out as part of introducing the process in the facility. This review 

incorporates consideration of process safety, equipment suitability, material hazards and handling 

considerations, in addition to environmental aspects of the process operation in the facility. The 

process review is executed using a multi-disciplinary team led by the GMP chemist managing the 

technical aspects of the scale-up and manufacture. Further risk assessment methodology may be 

used on the recommendation of this team to assess any potential process risks in more detail. The 

Process Safety Review process is described in a documented procedure. 

4.2.3 Full manufacturing instructions incorporating the outcomes of the process review are prepared 

before any Plant run is carried out. These instructions are a summary of all requirements and 

precautions highlighted in the preparatory reviews; risk assessments, COSHH and hazard studies 

as appropriate to the process being executed.  The manufacturing instructions used for Pilot Plant 

trials are amended to incorporate lessons learned from the scale-up as the process development 

and work proceeds. Where necessary the manufacturing instructions will indicate any deviations 

from the standard operating conditions which could result in the process being unsafe or having a 

major impact on the environment and how these are avoided. 

4.2.4 The process safety, environmental review and any associated risk assessments are documented. 
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4.3 Introduction of New Raw Materials, Processes and Products 

4.3.1 The facility uses multi-purpose, batch stirred tank reactors. New processes are quickly and 

efficiently introduced with the minimum of capital investment allowing the company to manufacture 

a wide range of products. 

4.3.2 New processes are adapted and optimised to work safely, efficiently and with the least practicable 

environmental impact in existing plant and equipment. It is not practicable or timely to design and 

install new plant and equipment to enable a new process to be executed. A process is adapted to 

fit the existing Plant equipment.  If this is not technically feasible the plant may be modified, or the 

process may be outsourced.  

4.3.3 The environmental assessment of releases data has demonstrated that the environmental impact 

from the facility is very low. This is a consequence of the relatively small throughputs, the control 

measures in place and the very small consequent release rates of permitted substances. It is 

therefore considered that BAT is achieved by ensuring processes are matched to the capabilities 

of the plant. 

4.3.4 The types of materials that can be used safely in the plant are determined by the capabilities of the 

storage facilities, the abatement systems and the personal protective equipment available. 

4.3.5 The facility maintains an Explosion Prevention Strategy which dictates that electrical equipment 

used in areas that are classified as hazardous with respect to handling potentially flammable 

material is suitable for its intended use. The facility is compliant with the DSEAR regulations. 

4.3.6 All general-purpose reactors used in the manufacturing operations can be connected to wet 

scrubbers designed to efficiently abate releases of reactive gases using appropriate scrubbing 

medium. The ability of the scrubbers to abate the release of different gases can be measured or 

calculated, and new processes are developed ensuring that any potential release from the process 

can be controlled. 

4.3.7 Liquid raw materials, finished products and process intermediates are held in bunded storage 

tanks or drums and IBCs. Non-flammable solids are stored in bags, boxes or kegs in the material 

store.  Existing storage facilities are adequate to appropriately segregate all materials. Risks 

associated with spills or leaks are minimised by bunding. 

4.3.8 The existing and planned facility batch reactors are capable of operating at temperatures between 

-29C and +160C and operating over a range of pressure up to 20 bar gauge. Future continuous 

hydrogenation technology would operate at up to 100 bar gauge. 

4.3.9 The design for new plant and equipment for the process would take account of the known 

requirements for the appropriate BAT for the process concerned. 

4.4 Worst Case Environmental Assessment 

4.4.1 The facility has an emergency response procedure and has technically qualified personnel that 

respond and resolve any issues that arise 24/7. 

 

4.4.2 A major accident would cause the largest impact that the site operation may have on the 

environment and the most likely, worst case scenario is a release of material that contaminates the 

ground water under the site. Smoke and other toxic gases produced by a fire would have a short-

term impact in the area immediately around the site. The probability of such an event is very low. 

 

4.4.3 An environmental impact assessment was included in the PPC permit application. This shows 

releases and consequent environmental impact to be very low and below the screening triggers 

given in the Environment Agency Hl Assessment methodology that would require additional 
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control. The techniques for operation and control of the Kilo facility are therefore considered to 

offer a very high degree of environmental protection. 

 

4.5 Assessment and Notification of new process types 

4.5.1 The procedure for assessment of new process types is given in Appendix A. 
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Assessment and Notification of new process types  

 

This section describes the assessment process and decision-making steps undertaken for the introduction of 

each chemical product in relation to the PPC Permit. Specifically, the procedure systematically assesses the 

applicability of PPC Permit to the proposed process, changes in potential environmental impacts and the 

need for revised impact and BAT assessments. The decision steps for requirements for variation to the 

Permit are also identified. 

 

The MPP workflow is applied for all new chemical products that are introduced to the Plant. 

Before the MPP process is commenced, an evaluation will be undertaken to review whether a new client 

process is within the capabilities of the Plant. This stage includes a review of activities with the scope of the 

MPP/Permit, to determine if the process requires a change from existing capabilities or activities. 

 

In all cases, the principles of the MPP are followed for new products /processes within the Plant. The internal 

new product introduction is acknowledging at this initial high-level screen that the process is deemed to be 

within the kilo facility capability, i.e. within the MPP.  

 

Where changes are introduced that invalidate the existing Environmental Assessment, BAT justifications or 

the Site Report, the MPP requires formal agreement with the Environment Agency regarding any 

requirement to amend and should be reviewed periodically as outlined within Environment Agency guidance. 

 

MPP Workflow -Assessment and Introduction of Products & Processes  
 

Initial Screen 

 

The GMP Chemist will undertake the initial screen to assess whether a process falls within the scope of the 

permit.  

Experience and knowledge of the Plant capability held by the GMP Chemist enables a decision to be made 

on whether to consider or reject the process for introduction to the facility, based on the overall scope of the 

MPP.  Any potential for a change or a variation to the PPC Permit would be highlighted to EHS colleagues at 

this stage for further discussion, investigation and resolution. 

 

Initial Assessment 

 

Once a process has passed the initial screen and becomes a project a Process Safety review will be set up 

to further assess process safety and environmental impact. The review team will be led by the GMP Chemist 

and comprise the following team members: - 

 

• Chemist 

• Technician 

• Chemical Engineering representative. 

 

The Technical Transfer Package will be reviewed as part of this process and a Process Safety Review (PSR) 

conducted and documented prior to manufacture. 
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The PSR assessment takes the form of a process safety/ environmental review checklist of relevant issues 

to identify areas that may represent a significant change. In undertaking this review consideration should be 

given, but not restricted to: 

• Emissions to air, water, site effluent system 

• Effectiveness of abatement equipment 

• Monitoring requirements 

• Odours 

• Waste Recovery and disposal 

• Raw material handling and compatibility 

• Review of impact to chemical inventory 

 

Any requirements raised at the review are translated into the batch record instructions for execution during 

manufacture. 

The EHS will be consulted and/or asked to join a review as appropriate (e.g. to provide advice with regard to 

regulatory matters including, environmental impact assessments and the assessment of BAT). 

 

Any assessment with regard to noise, energy usage or training requirements would be made as part of 

equipment introduction to the facility and are outside of the scope of the process safety review. 

 

During this review it is further assessed whether the product is within or outside the scope of the MPP  

 

Outside the Scope of the MPP 

 

A process falls outside the scope of the MPP if any of the following apply: 

 

• It does not align within the existing process activity and chemistries described in the PPC 

Application and the MPP 

• The worst-case environmental assessment of the MPP is not valid 

• The BAT justification in the PPC application is not valid 

• The Site report of the MPP is not valid 

If any of these criteria apply, then a detailed environmental assessment will be undertaken, in 
conjunction with the EHS Department and a variation or change request as appropriate submitted to 
the Environment Agency.  
 
This should include: 
 

• Review of Environment Agency Hl Environmental Assessment and appraisal of BAT 

submitted as part of the PPC application. 

• High-level review of the fate of raw materials to air, land and effluent, in order to, identify any 

significant variance from existing distribution profiles and the need for any changes in waste 

management techniques. 
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Within the Scope of the MPP 

 

All processes captured under the MPP are subject to a Process Safety Review (Appendix B) whereby it will 

be determined whether the process falls within the existing capability and operation of the Plant (i.e. the 

Plant BAT is still valid). 

 

In certain situations when the existing worst-case Environmental Assessment, BAT justification in the 

application and the Site Report are still valid, there is requirement for a new solvent or new material. 

In this event, a change request must be submitted to the EA outlining the following details (Appendix C): 

 

• Details of the proposed change 

• Any change needed to operating procedures or the EMS 

• Change meets the requirements of BAT 

• Change is within the scope of the MPP 

• Existing BAT is fit for purpose 

• New product or materials do not introduce new abatement requirements 

• New product or materials do not increase the environmental impact 

• The overall environmental impact assessment does not change 

• Approval must be received from the Environment Agency before proceeding. 

 

Post Manufacture Process Review 

 

Following each manufacturing campaign of new product, a post execution campaign review is 

undertaken to identify any significant deviations in scale-up to process execution. This will be used 

as input into further process development and optimisation. 

 

Documentation and Record Keeping 

 

There are a number of stages of the MPP workflow where recording of assessments and decisions occurs as 

detailed below: 
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Assessment Step Assessment Process Record 

High level Environmental & BAT 
Screen 

Undertaken by chemist as part of 
project acceptance 

Capacity Chart 

Initial Environmental Assessment 
& BAT Screen 

Chemistry team as part of 
procedure review 

Process Safety and 

Environment Review 

Checklist 

Detailed Environmental Assessment 

& BAT Screen (if required) 
EA HI methodology 

Output of 
assessment 
methodology 
referenced in 
process safety 
review 

Post Process Review Campaign 

Review 

Identification of any significant 

deviations in scale-up to Plant 

process execution. 

Campaign Report 

 

Interface with Utilities and Environmental Services 

Changes to the chemistry and processes in the facility have potential to impact downstream waste 

management processes. There are existing procedures in place for assessment and communication of these 

impacts.  

 
Requirements to Modify the MPP 
 

Where the MPP no longer represents an appropriate methodology to assess and manage introduction of 

new chemical products e.g. the need for alternative environmental assessment methods or significant 

changes in the plant operation philosophy, the MPP will require revision and notification of the change 

submitted to the Environment Agency. 
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  Process Safety Assessment 
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PROCESS SAFETY ASSESSMENT 

This section describes the assessment process and decision-making steps undertaken for the introduction of 

each chemical product in relation to the Environmental Permit. The procedure refers to process safety which 

encompasses environmental assessment, COSHH, safety hazard evaluation. 

The technology transfer package (external projects) or development report (internal projects) is reviewed by 

GMP Chemistry Team. If the following data is not available, then further testing will be required: 

• Results of stress testing / stability data to define safe and appropriate hold points. 

• In process checks and pass criteria. 

• Dose control of exotherms / gas evolution. 

• Known critical process parameters. 

• Volume/composition of waste streams and treatment. 

• Recommendations for cleaning. 

Chemist authors Technology Transfer Protocol, to include the following data: 

• Balanced equation. 

• Material requirements. 

• Description of laboratory procedure broken down into unit operations alongside details of 

notes and observations (e.g. appearance, exotherms, off-gassing, stability data). 

• In Process Control Tests. 

• Known critical process parameters. 

• Waste streams. 

• Cleaning information. 

Process Safety Team comprises of development Chemist / GMP Chemist and Lead Engineer as a minimum: 

• Determines what process safety testing is required. 

• Conducts or outsources process safety testing to an accredited laboratory. 

• Provides recommendations on how to proceed with the intended chemistry in the Process 

Safety Review. 

• Authors the Process Safety Report. 

Process safety testing requirements for each reaction will be assessed based on the proposed chemistry. 

API Operations will review: 

• Technology transfer package. 

• Safety data sheets and COSHH assessment. 

• Relevant Codes of Safe Practice (COSP’s). 

• DSEAR regulations. 

• Environmental assessment. 

• Equipment compatibility / materials of construction. 

Desktop screening, to include: 

• Screening for high energy functional groups or high hazard reactions. 



 

 

 Concept Life Sciences – Multi Product Assessment Procedure 

Page 21 

• Checking Bretherick’s handbook of reactive chemical hazards for incompatibilities. 

Hazard evaluation of starting materials, reaction mixtures, product, by-products and waste streams according 

to operating procedure. 

Initial screen via Differential Scanning Calorimeter (DSC) and Thermal Screening Unit (TSU), to give: 

• Exotherm onset temperature. 

• Rate of temperature rise. 

• Rate of pressure rise. 

• Maximum temperature rise. 

• Maximum pressure rise. 

• Indication of energy. 

• Assessment of explosion risk and shock sensitivity based on Yoshida curves. 

• Adiabatic calorimetry, where indicated by DSC or TSU. 

Reaction calorimetry, to give: 

• J/g of reaction mass. 

• Cooling requirements. 

• Reaction times. 

• Reactant accumulation. 

• Reaction enthalpy. 

• Heat release rate. 

• Reaction criticality based on Stoessel diagram. 

• Gas evolution 

• Volume and rate. 

• Identity and flammability. 

• Gases, e.g. hydrogen and NOx will require specific risk assessment. 

• Scrubber requirements. 

• Spill response. 

• Dose control of exotherms / gas evolution. 

• Effect of loss of services, e.g. stirring, jacket heating / cooling, condenser cooling, vacuum, 

nitrogen. 

• Contingencies to be put in place. 

• Effect of human error, e.g. adding reagent too quickly or in wrong order. 

• Effect of under or over-pressurisation. 

• Waste treatment and disposal. 
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The following proforma is completed as an output of the study above: 

 
Table 1: New Product / Process Assessment 

Chemist Project Code Step Product Code Reaction Type 

     

 

 

No. Question (if answer is yes, give details) Yes No 

1 Do the reactants / intermediates / by-products contain any high energy functional 
groups 

  

2 Does the reaction have high hazard potential   

3 Has any thermal screening been performed? If yes, give references.   

4 Has optimisation work been done? If yes, give lab book references.   

5 Are any of the reagents pyrophoric?   

6 Are there any water or air incompatibilities?   

7 Are there any other known incompatibilities?   

8 Are there any other issues with use of reagents / reactants / solvents? For example, 

known irritants, potential sensitizers, potential OEB 4, highly flammable? 

  

9 Will any specialised personal protective equipment be required?   

10 Have there been any unexpected occurrences or atypical behaviour during 

development that might cause processing issues? 

  

11 Are any of the reagents being used corrosive to glass, Hastelloy or aggressive to 

the PTFE stirrer? 

  

12 Has there been any equipment damage observed during development e.g. etching, 

staining, metal corrosion? 

  

13 Can the reaction be controlled by the rate of one reagent? What is the % 

conversion immediately after completion of addition? 

  

14 Does the process have any observable exotherms? If yes, give details, e.g. is there 

a delayed exotherm or initiation period observed? 

  

15 Is gas evolved during the reaction or work-up? If yes, give details, e.g. identity, 

flammability, oxidiser, amount plus over what time period? 

  

16 Have the freezing and boiling points of reagents and solvents been considered?   

17 Is a scrubber needed?   

18 Are the starting materials / by-products / products malodorous?   
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19 Do any of the materials being used require a spill response that differs from the 

“General Spill Response Procedure”? If yes, give details. 

  

20 Will a long working day be required? If so how long, and have lone working 

requirements been considered? 

  

21 Have you considered how reagents and solvents will be charged to the reactor or 

header vessel? 

  

22 Have the hazards associated with loss of services at all stages of the process been 

considered?  Services include stirring, jacket heating / cooling, condenser cooling, 

vacuum and nitrogen. If yes, are the necessary contingencies in place? 

  

23 Have hold points the process without issue been defined? If yes, give lab book 

references. 

  

24 Are there any insoluble materials used or generated in the process? If yes, give 

details, e.g. will they hinder stirring / heat transfer, are they likely to cause issues 

with draining the vessel? 

  

25 Does the reaction or quench result in excessive foaming or off-gassing that could 

necessitate an over-sized reaction vessel? 

  

26 Have any difficulties with cleaning been observed during development?   

27 Is a special waste stream needed? If yes, give details.   

28 Does the waste require treatment before disposal? If yes, give details. Is there any 

heat / gas generated? 

  

29 What is the basis for safety of the process?   

 

Process Safety Review Yes No 

Process safe, with controls as agreed in review   

Process needs modification and additional testing   

Process unsafe within current capabilities of the kilo-lab   

 
 

 



 

 

 Concept Life Sciences – Multi Product Assessment Procedure 

Page 24 

 MPP Proforma 
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MULTI PRODUCT PROTOCOL PROFORMA 

The following proforma is completed as an output of MPP assessment and used to provide information to the 

EA: 

 

 

Project Reference Product Code Date 

   

 

Description of Change 

 

 

 

No. Question (give details and support documents as necessary) Yes No 

1 Does the process introduce new solvents or materials   

2 Does the process introduce a new type of chemistry   

3 Does the process fit within the operational capability of the equipment   

4 Can the solvents or materials be stored within the existing arrangements   

5 Do any of the materials being used require new spill responses   

6 Do the materials or process change require amendments to existing operating 
procedures 

  

7 Does the change meet the worst-case assessment within the permit   

8 Have the potential emissions to air water and land been identified   

9 Do the potential emissions align with the existing abatement   

 

Conclusion Yes No 

Existing BAT assessment is fulfilled   

Process is within the scope of current capabilities of the facility   

Aggregate tonnage does not exceed 250 tonnes per annum   

 

 

 


