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Introductory details
Introductory details
What's the title of this project?
Focus on your broad aims and use simple language. For example 'Genes and lifestyle influences on brain ageing'.
Provision of an outsourced drug development platform for the treatment of bleeding disorders
___________________________________________________________________
Licence holder
Amy Warner
___________________________________________________________________
Is this project for higher education and training purposes?
No
___________________________________________________________________
Which permissible purposes apply to this project?
· (a) Basic research
· (b) Translational or applied research with one of the following aims:

· (i) Avoidance, prevention, diagnosis or treatment of disease, ill-health  or abnormality, or their effects, in man, animals or plants
___________________________________________________________________
Project licence duration
5 Years 0 Months
Which types of animals will be used in this project?
· Mice
· Rats
· Rabbits
___________________________________________________________________
Non-technical summary
Aims
What's the aim of this project?
Keep this to a short one or two sentence summary.
The purpose of this project licence is to provide a service to support the development of novel drugs for bleeding disorders that have an unmet clinical need.
As part of this work we will improve and refine animal models of disease to ensure they are fit for purpose and are the most appropriate to answer the scientific question when testing new drugs. 
___________________________________________________________________
Why is it important to undertake this work?
Despite notable progress in the discovery and development of medicines, there is still a significant unmet need in the treatment of bleeding disorders, affecting 1 in 2000 people in the UK. Bleeding disorders can severely affect quality of life; life-long care including lengthy stays in hospital is not uncommon for patients. Bleeding disorders can have short- and long-term consequences, and treatments can become ineffective if the immune system fights against them. Finding treatments for all aspects of patient care therefore is crucial to improve outcomes for people affected.
This project will generate important proof-of-concept data in the development of potential new test agents (drugs) targeting bleeding disorders, ranging from the most common (haemophilia A), to rarer (e.g. Glanzmann thrombasthenia). These studies will generate vital information that cannot be found without the use of animals. All clients that we work with are developing test agents which will hopefully contribute to helping people with various bleeding disorders, where the need is greatest. 
___________________________________________________________________
Key words that describe this project
Choose up to 5. For example: cancer, stem cells, therapy.
· Bleeding disorders
· Haemophilia
· Thrombosis
___________________________________________________________________
Benefits
What outputs do you think you will see at the end of this project?
Outputs can include new information, publications, or products.
This project will provide important information that aids the progression of new drugs against bleeding disorders through the drug discovery and development process. The information gathered will enable us to identify the most appropriate treatments to take forward to human clinical trials and enable us to quickly determine which drugs should not be progressed any further.
In addition, this work will increase our knowledge of how new drugs work and will help us to identify changes in the body that occur in response to the drug. We can use this further down the line to monitor responses in humans during clinical trials.
Data from studies under this project may also be used to support patent applications and applications by clients for additional funding. Data produced may also support the design of regulatory studies for clients. 
___________________________________________________________________
Who or what will benefit from these outputs, and how?
The impact of these outputs may be seen in the short-term, or they may not be fully realised until you've completed the project. Consider all timescales in your answer.
Bleeding disorders can impact patients in different ways; some of which can cause too much clotting in the blood, others cause too little. For example, haemophilia patients have bleeding episodes, which can cause blood to gather in the joints and cause major pain. Haemophilia can even be life-threatening if blood loss from the circulation is too high, and prompt treatment is crucial. Other bleeding disorders can cause life-threatening blood clots to form that can cut off blood flow to different areas of the body. 
Regardless of the kind of disorder, due to their nature they significantly impact on the quality of life for patients, and both protective and on-demand treatments are needed for most conditions. Current medications, however, can often fall short in being effective for some or all patients, create side effects that also impact on patient care, or require lengthy stays in hospital due to how they need to be given. Further work is needed to develop safe and effective medicines for a multitude of bleeding disorders, and tackle some of the challenges with treating them. 
This programme of work is expected to enable us to progress new treatments for bleeding disorders through the key milestones of drug development. Drugs shown to be effective in this project can be advanced into the clinic for testing in patients where they could significantly improve a patient’s quality of life.
___________________________________________________________________
Will this work be offered as a service to others?
Yes
___________________________________________________________________
What are the benefits of offering this work as a service?
Our company has long-standing expertise in drug development and the design and implementation of bleeding disorder studies including those in the fields of haemophilia and thrombosis. These studies are performed with a focus on maximising the data generated from each animal. Providing this work as a service to our clients increases the efficiency of their drug discovery process and ensures that animal work is performed in the best and most refined way possible. The work covered by this licence is an essential component of the drug discovery and development process, which many of our clients do not have the facilities or expertise to perform themselves. Our company is able to provide this expertise and work alongside the client to design and implement animal studies using a streamlined approach. By offering this work as a service, we are able to contribute to the efficient development of new test agents, with the ultimate aim of contributing new drugs for use in the clinic.
How will you look to maximise the outputs of this work?
For example, collaboration, dissemination of new knowledge, or publication of unsuccessful approaches.
All studies are designed such that the outputs from each animal are maximised. Expert knowledge is gathered not only from within the preclinical (animal) team performing the animal studies, but from other teams within our company, or our clients’ companies. This ensures that all relevant work that has been performed in the laboratory is taken into consideration when designing animal studies. The in vitro (in the test tube) and bioanalysis teams at our company are experts at analysing tissue and blood samples collected from animals and they help with details of sample collection and storage to ensure that the samples are collected and stored in the best way possible. They are also experts at working with small samples, particularly small volumes of blood, meaning that they can often analyse lots of different biomarkers (a measurable indicator of a disease state or other physiological state) and test agent levels from each animal. Any tissues resulting from projects that can be utilised by other projects will be made available. Our company has a very comprehensive sample record system which makes it very easy to assess the tissues we have banked and the conditions of how they were collected and stored. 
In addition, we will seek expertise from our established networks, to ensure that we make use of any new knowledge or incorporate better methods of performing animal studies. We will also use these networks to provide information and training to others on the models and techniques we use in our research. We will maintain good communication with managers of the animal facilities to ensure that any tissues from animals being killed that are not required for our work can be made available to other researchers if suitable.
Although there are times where we will not be able to share animal model information (for example, where it would put us at a competitive disadvantage), we aim to publish or share our findings wherever possible, such as control data or where notable refinements have been made in a disease model or procedure.
___________________________________________________________________
Project harms
Explain why you are using these types of animals and your choice of life stages.
Mice and rats are the most common type of animal used for generating 'models' of bleeding disorders and for the testing of new treatments. These models mimic areas of the disease in order to provide data on which drugs are likely to work well in humans as a treatment. The immune system of both species has been highly studied, meaning that a lot is already known about how their bodies work, and the techniques used to mimic the human diseases are well developed. Adult rats and mice will be used for the majority of the work outlined in this project licence as we want the biology of the animals to be fully developed to better represent the patients we aim to treat.
Sometimes, an aspect of a human bleeding disorder is shared more closely with rabbits, for example a protein for clotting that might be present in rabbits but not in rats or mice. Therefore, where necessary adult rabbits may be used where rodents cannot be. 
___________________________________________________________________
Typically, what will be done to an animal used in your project?
For example, injections and surgical procedures. Include any relevant information about the duration of experiments and the number of procedures.
Most animals will be part of studies that aim to test whether new drugs can prevent or treat the clinical signs associated with bleeding disorders, such as bleeding in the joints or the formation of blood clots. In the majority of experiments the disease will be caused by changes to genes in the rats and mice, which cause them to have symptoms that mimic the human diseases. For example, rats and mice that do not express Factor XIII mimic the disease haemophilia; like patients these animals can have spontaneous bleeding episodes and require special care. 
As part of the study, animals will be dosed with drugs over a period of days or weeks. Dosing may take place on a daily basis but this may vary depending upon the drug. Drugs will be most commonly given by the intraperitoneal (i.p., into the body cavity), subcutaneous (s.c., under the skin) and oral (by mouth) routes and less frequently by the intravenous (i.v., into a vein) route. For i.p., s.c. and oral routes, conscious animals will be held securely by a trained researcher and the dose administered. For i.v. dosing, animals will be placed briefly in a specially designed rodent restrainer. The animal may be placed into a purpose-built warming cabinet for up to 10 minutes prior to restraint. For rabbits, specific restraint methods will be used; either the most suitable and refined manual method by researchers, or a specially designed device, whichever is most appropriate for the procedure. 
Blood samples may be collected during some studies to measure levels of the drug or to assess how well the drug is working. Blood samples are usually small in volume and are most often taken from a vein in the tail, but sometimes from a vein in the leg (saphenous) or, in rabbits, the ear. Sometimes, tests will look at how the animal moves, such as balance and gait analysis (how the animal walks). 
The majority of the data will be collected at the end of studies, where animals will be under deep terminal anaesthesia, in order to perform tests on how effective a test agent is at stopping bleeding, or whether it helps form a blood clot. Here, animals are asleep, unaware of any pain, and do not regain consciousness. The animals will then be humanely killed while still under anaesthesia. 
___________________________________________________________________
What are the expected impacts and/or adverse effects for the animals during your project?
Examples can include pain, weight loss, tumours, or abnormal behaviour. State the estimated duration of these effects on an animal.
Mice and rats with a genetic bleeding disorder, such as those that have clotting Factor VIII or IX missing, are models of human haemophilia A or B. As in humans, these animals are likely to experience spontaneous bleeding episodes that may be painful, and these animals are not expected to live as long as normal rodents. 
In many cases research is carried out in animals that are anaesthetised, and from which they won’t recover. This means that the animal does not experience any pain or suffering from the procedures carried out, only from the process of being anaesthetised. Under these conditions, we measure blood loss, and the time to stop bleeding from a cut surface (the tail in rats and mice, or the ear vein in rabbits). This mimics that seen in humans where cuts are made in the skin, and how quickly bleeding stops is timed. To induce blood clots we expose blood vessels in anaesthetised animals and cause damage to a vein or artery by adding a chemical or disturbing it with a focused laser beam. The resultant clot can then be either be looked at under a microscope and measured, or it can be removed and weighed. We can measure the time it takes for a clot to block the blood flow through a vessel. Giving a drug before injury can test its effect on bleeding and clot formation. In some cases drugs are given to the animal whilst it is awake and small blood samples taken to measure levels of drug in the blood, but these procedures are not expected to cause anything other than minimal pain or distress.
In some of the tests, such as when joint bleeds are created, we need to assess how much pain the animal is in, to see if the potential drug is making a difference. This means that some pain may be experienced by the animal (possibly over a few days).
___________________________________________________________________
What are the expected severities and the proportion of animals in each category (per animal type)?
Mice: 
Non-recovery - 25%
Mild – 67.3%
Moderate - 3.8%
Severe - 3.9%
Rats:
Non-recovery – 57.1%
Mild - 40.9%
Moderate - 2%
Rabbits:
Non-recovery – 16.1%
Mild - 79.9%
Moderate - 4%
___________________________________________________________________
Fate of animals
What will happen to animals at the end of this project?
· Killed
___________________________________________________________________
Replacement
Why do you need to use animals to achieve the aim of your project?
In order to understand the effects of potential drugs in treating disease, the whole "system" must be studied. Animals enable us to mimic the whole biological system, allowing us to study how the vascular (blood-carrying) system interacts with other cells and organs. It is not possible to fully study this in isolated cells and/or organs.
___________________________________________________________________
Which non-animal alternatives did you consider for use in this project?
Our company regularly uses a range of in vitro (in the test-tube) methods utilising cells to understand how a novel test agent might affect the cellular functioning of those cells. We can sometimes use cells from patients that might help to understand how effective the drugs might be. From these experiments we can prioritise test agents and only take forward those that have the desired effect and, therefore, look the most promising for the treatment of bleeding disorders. We also use computer modelling “in silico” methods to see how drugs might interact with targets in the body. However, this does not fully answer the research question and studying the whole animal is still necessary, due to how the different body systems work with each other. 
___________________________________________________________________
Why were they not suitable?
None of the alternatives mentioned can replicate the complete model of the human vascular system, which is required to accurately evaluate the impact of a test agent on a bleeding disorder. In addition, cell-based work does not test the effects the body might have on a test agent, for example how it gets into the blood, travels around the body and how it is removed from the body. No alternative is currently available that can replace the need to test potential therapeutics in a live animal.
___________________________________________________________________
Reduction
Enter the estimated number of animals of each type used in this project.
Mice: 4000Rats: 1750Rabbits: 310
___________________________________________________________________
How have you estimated the numbers of animals you will use?
Do not mention POWER calculations here. If relevant, there will be an opportunity to provide these details elsewhere.
We have analysed the number of animals used previously on projects and typically how many animals it takes to fulfil each kind of study, using the most up-to-date experimental methods. This was then combined with a prediction of likely demand of future projects over the lifespan of the licence. 
___________________________________________________________________
What steps did you take during the experimental design phase to reduce the number of animals being used in this project?
You may want to reference online tools (such as the NC3R's Experimental Design Assistant) or any relevant regulatory requirements.
We have extensive experience in the design of experiments of the types in this project, which has given us confidence in the number of animals required to ensure that no animals are used unnecessarily, but also that the data generated is robust and reliable. We regularly refer to the PREPARE guidelines (https://norecopa.no/PREPARE) and make use of the NC3Rs Experimental Design Assistant (https://nc3rs.org.uk/3rs-advice-project-licence-applicants-reduction) to ensure that we are using the correct number of animals for every study. We also draw upon any formal training we have had, such as courses from FELASA. 
When designing experiments to look at the effect of novel test agents, where the test agent has not previously been dosed before, we look at published literature or client data to determine the variability observed with similar test agents. We can then use the NC3Rs Experimental Design Assistant, or our own in-house developed tool to help determine the most appropriate group size.
___________________________________________________________________
What measures, apart from good experimental design, will you use to optimise the number of animals you plan to use in your project?
This may include efficient breeding, pilot studies, computer modelling, or sharing of tissue.
If a new agent is to be tested or refined, small initial experiments (pilot studies) may be conducted first to make key adjustments before proceeding with the larger experiments. This ensures that the correct number of animals are used when experiments are performed in full. 
Data from pilot studies and previous experience are used to ensure that the numbers used are as low as possible, without compromising the reliability of the data. Within our company, a member of the wider team has generated a tool for performing power calculations and can be consulted as necessary to assist with study design. This is regularly compared and checked against similar peer-reviewed versions and adjusted where necessary. 
Wherever possible, our in vivo (animal) scientists will be blinded to the treatment status of an animal, therefore reducing bias. This enables more reliable information to be gathered from a smaller number of animals. Those who carry out analysis on samples (e.g. blood or tissues) collected during the study are also blind to the treatment status of the animal where possible. 
Baseline data (e.g. bodyweight) are recorded and animals are randomly assigned to treatment groups so there is no difference between the groups at the start of the study.
Good planning ensures that within any series of studies we can control for variability that might be introduced by external factors. To limit this variability we use animals of a similar age/weight range, test batches of test agent in the lab first, use the same source of animals and reagents, keep records of all observations made and standardise as many components of an in vivo study as is practicable.
Where possible, we will coordinate with other groups to share tissue including post-mortem tissues to reduce overall animal numbers.
Where genetically altered animals are required, these will usually be provided by our internal breeding projects, which will ensure that animals are bred efficiently using as few animals as possible by communicating need with colony managers. Where animals are obtained from external sources, only the number of animals required for the study will be purchased or imported.
___________________________________________________________________
Refinement
Which animal models and methods will you use during this project?
Explain why these models and methods cause the least pain, suffering, distress, or lasting harm to the animals.

Due to the nature of bleeding disorders, in order to study them, commonly animals that show the same symptoms must be used. For example, rats and mice that have the same (or similar) gene mutations to haemophilia patients are used (missing crucial clotting factors). These animals bleed more easily when injured and can also have spontaneous bleeding events. It is important to use these animals, but there are ways to manage them that reduces overall harm while they are in studies:
· Haem A, Haem B, and Glanzmann mice that are used to study bleeding disorders need special daily checks that monitor for bleeding events; this can pick up any bleeds that can be treated with a powder (styptic) if it is on the skin, or that need further monitoring. They also require a change from the usual bedding to a softer variety and the removal of certain enrichment due to their activity levels and propensity to bleed when knocked. 
· Haem A rats require monitoring over and above regular colony checks; rats vulnerable to having bleeds (homozygous) are given a thorough health check, checking all over their bodies for signs of bleeds under the skin. Signs of bleeds within the body (internal bleeds) are also observed, by for example pallor (very pale extremities like the ears). Their body weight is checked and recorded if there are any signs of ill health. The daily checks pick up bleeds early on, meaning that appropriate action can be taken very soon in the progression of a bleed. Rats with a bleed can be given a treatment to help the blood clot (Factor VIII or Factor VIIa), and any suffering can be eased with pain relief given in Nutella (this means the rats will readily eat it from a syringe tip). Generally, the first treatment and any pain relief reduces any suffering to a minimum and the bleed disappears over a day or two. Animals will be housed in social groups where possible and provided with an enriched environment in order to minimise stress. Animals will be monitored regularly for signs of adverse effects including unexpected bleeding episodes, body weight, activity, responsiveness, condition of coat and posture. 

When studying bleeding in joints in mice, we briefly pierce the knee with a very small needle while they are asleep. This method used is very effective at triggering bleeding, while not needing intrusive surgery to change the joint. 

Sometimes rabbits are used for bleeding disorder studies. This is because they might have similarities with humans that rodents don’t (how some clotting factors work), or that they can provide a lot more data that a mouse or rat can (for example blood collection over several sessions that would cause problems to smaller animals). 
___________________________________________________________________
Why can’t you use animals that are less sentient?
For example, animals at a more immature life stage, species that are less sentient, or animals that have been terminally anaesthetised.
Adult rodents and rabbits are the lowest species of mammal that allow us to adequately study the complexities of human bleeding disorders. Although terminal anaesthesia is commonly used for bleeding disorder models, some studies can often take weeks, based on how a disease progresses, or if preventative treatments are being tested. Therefore, although we estimate that a third of our studies will be under terminal anaesthesia, this is not always possible. It is also important that we are able to monitor the behaviour of the animals in a conscious state where relevant. This allows us to monitor for adverse reactions to any new test agents administered and also how the diseases (particularly for joint bleeds) affect behaviour and movement.
___________________________________________________________________
How will you stay informed about advances in the 3Rs, and implement these advances effectively, during the project?
When designing animal studies we consider the appropriate guidelines, including the guidance from The National Centre for the 3Rs (NC3Rs), Laboratory Animal Science Association (LASA), and the PREPARE (Planning Research and Experimental Procedures on Animals: Recommendations for Excellence) guidelines. This guidance will influence our study design. Searches for publications will also be performed on resources such as norecopa.no to check that relevant 3Rs information is found. 
___________________________________________________________________
How will you refine the procedures you're using to minimise the welfare costs (harms) for the animals?
Potential refinements include increased monitoring, post-operative care, pain management, and training of animals.
Animals will be housed in a purpose-built, modern and well-equipped facility, that is free of disease-causing organisms such as bacteria, viruses and parasites. They will have access to food, water and items that enhance their environment, such as tunnels, chew sticks and two-storey levels to climb on. Our company staff and the animal care staff are competent in rodent and rabbit welfare and will ensure that animal suffering is minimised. We aim to house animals in groups to promote normal behaviour. However, aggressive behaviour can occasionally result in animals being singly housed to prevent injury.
Each project has a dedicated project manager and a team of highly experienced researchers. This enables us to combine years of knowledge and experience and tailor strategies to refine experimental design as well as the procedures themselves in order to minimise harms to the animals. Open and regular communications with other managers throughout the Establishment alongside unit technicians, Named Animal Care and Welfare Officers (NACWOs) and Named Veterinary Surgeons (NVS) further enables relevant and specific care for our studies and to identify any new and better methods that could be utilised.  
To minimise distress in joint bleed mice we will follow measures that include the provision of soft sawdust litter to reduce any irritation on walking, the use of non-tangling nesting material and long nozzles on drinking bottles if movement is impaired. Nutri and hydrogel will also be provided if needed. 
All procedures are performed using the smallest needle possible. The lowest volume of blood needed for experiments is determined prior to the study starting to ensure the smallest amount of blood is taken as possible from animals during blood sampling. Injection sites will be monitored for signs of redness, swelling and infection. 
___________________________________________________________________
What published best practice guidance will you follow to ensure experiments are conducted in the most refined way?
We use PREPARE guidelines for the planning of animal experiments; these complement the latest version (2020) of the ARRIVE guidelines that are a checklist of important information to include when reporting animal research. Taken together these ensure that animal studies are reproducible, and as translatable to human diseases as possible. 
We will also consult Laboratory Animal Science Association (LASA) publications for more general topical advice.
___________________________________________________________________
Applicant information
Experience
Have you managed similar work in this field before?
Yes
___________________________________________________________________
What were your, or your group's, main achievements that are relevant to this application?
In the last 10 years RxCelerate has successfully managed many in vivo projects, including the implementation of complex programmes of work to fulfil the aims set out in each client's project. The in vivo team of 12 PIL holders has developed into a highly organised diligent group that has recently administered several programmes of work on bleeding disorders. 
For example, our programme for Catalyst recently produced significant data to support their potential therapeutic through clinical trials; our testing of their agent showed efficacy through a novel subcutaneous delivery route. This aims to improve patient experience through self-admin instead of in-patient intravenous infusion. 
What relevant scientific knowledge or education do you have?
I have worked with small laboratory animals since 2003, holding a Personal Licence for the majority of this time (revoked in 2015 while working abroad). During this time my research role has progressed from research technician, to a PhD position, to two postdoctoral fellow positions, and In vivo core facility director, all the while working on animal studies. I have managed multiple scientific programmes in this time.
My scientific output has been mainly focussed on metabolic disorders, but in my current role my experience has broadened to several other disease areas. 
___________________________________________________________________
What experience do you have of using the types of animals and experimental models stated in this licence application?
My experience covers an extensive range of in vivo techniques in three rodent species. Most notably, I have extensive proficiency in advanced surgical techniques, such as stereotactic surgery and double vascular catheterisation. 
I passed Modules 1 – 4 at the University of Nottingham in 2004 and worked under PIL 40/7808 until 2012, working with rats and mice. In 2012 I moved to Sweden and continued my training (including a course covering the new EU directive). After returning to the UK in 2016, at University of Cambridge I completed PPL training (25th April 2016) and the modules necessary (with exemptions) to obtain a new PIL (16th May 2016), and acted as deputy on a PPL. Since then I have worked extensively with rats and mice both in a role at the University and now as Pre-clinical Portfolio Manager at RxCelerate (and refreshed the PPL training (6th April 2021)). 
In my role of Core Facility Director, we managed complex breeding programmes for researchers in our department, handling some harmful phenotypes that required special husbandry and breeding techniques. During this time I was also involved with several phenotyping and screening techniques, such as imaging and indirect calorimetry . 
In my role at RxCelerate as Pre-clinical Manager I directed three bleeding disorder programmes, two of which were on a severe severity protocol. I am very familiar with (and have administered) most of the techniques included in this project. I am also the PPL holder for the licence to breed the bleeding disorder strains for this experimental work, so am very familiar with the harmful phenotypes involved, and how best to manage them. 
In my current role as Pre-clinical Portfolio Manager I am in an ideal position to oversee the governance of all of our scientific programmes, across 7 project licences.
___________________________________________________________________
What experimental design and data analysis training have you had?
If you do not have this expertise, how will you access it?
I have had extensive experimental design training over the years of active research, from mentors as working knowledge or from formal courses (for example, as part of FELASA-based training in Sweden). 
During my time as Core Director at the University, I coached researchers through the design of their in vivo studies, in order to get the best possible data from the animals used. I also worked through power calculations of the techniques in our Core for grant applications and reviews. 
When a study requires expertise beyond my scope, I will seek help from colleagues at RxCelerate (for example, a member of the wider team has generated a tool relating to power calculations and can be consulted as necessary to assist with study design), or from previous contacts at the University.
___________________________________________________________________
Why are you the most suitable person to manage this project?
Your role, seniority or expertise in managing projects of this nature may be relevant.
As the Pre-clinical Portfolio Manager at RxCelerate I am ideally placed to oversee all the work on the project (the role covers monitoring team compliance, and dissemination of Home Office and 3Rs information). As well as long-term individual study planning the management team has weekly scheduling meetings that set out the studies for the next couple of weeks in acute detail; this practice will aid in having ultimate supervision as PPL holder. 
___________________________________________________________________
What relevant expertise and staffing will be available to support you?
Include examples of practical or specialist support you'll be able to draw on. If anyone is going to help manage the project, explain how.
RxCelerate has an open-ended contract with the University of Cambridge to have space within their animal facilities, which operate to a high animal welfare standard. We work primarily in Mira, where we have exclusive use of two procedure rooms and the specialist support of the Mira technical team, NACWO, and NVS. We occupy state-of-the-art laboratories on the Babraham Research Campus and have access to large pieces of shared specialist equipment within the campus for our non-regulated support work. RxCelerate has 13 PIL holders, with a broad base of experience to fulfil the requirements of this licence. In addition, we make use of the technical expertise that the University makes available to us. 
Our in vitro scientists have the capabilities to support our animal models with running both conventional ex vivo assays and developing new ones to advance better end points. We also use specialists to provide additional key outputs when we do not have the ability to do so in house. Together, this team has repeatedly demonstrated it can produce high quality data from in vivo studies, which has led to the further development of important new therapeutic product candidates. 
___________________________________________________________________
Funding
How do you plan to fund your work?
If you do not have full funding, explain how you will stage your work and the likelihood of you obtaining further funding.
It is our policy to provide clients with realistic estimates of costs for any study so this can be included in the client’s review process on whether to proceed with the work. The sponsor (i.e. investor) only grants funding to the client when all the criteria are met to fulfil that programme of work. The client is then contractually obliged to honour those funds to RxCelerate so no piece of work is stopped on the grounds of financial difficulties.
In addition to the costs for specific studies, where we are maintaining a breeding colony for a specific client, we put in place a contract for a monthly payment from the client to cover husbandry and cage costs. These agreements stipulate that a minimum of 3 months' notice is required for the closure of a colony, to ensure that animals are not wasted and that lines can be cryopreserved where necessary.
___________________________________________________________________
Will this work support basic or translational research, or non-regulatory drug or device development?
Yes
___________________________________________________________________
Were any grant applications for this work peer reviewed? If so, by whom and what was the outcome?
As a drug discovery platform, our work is not funded (and therefore peer-reviewed) by large work program applications, such as for academia. Therefore internal process, including peer-review, is essential to safeguard the scientific and ethical integrity of the in vivo work performed under projects. This happens differently, depending on the type of work:
●	Internal Research and Development (R&D) using this licence is peer-reviewed by senior scientific members of RxCelerate and allocated funds on a need basis at strategy meetings. In preparation for these meetings a programme of work is constructed based on current literature and clinical need. 
●	Client-based work at RxCelerate is always peer-reviewed in some capacity, depending on the nature of the research and the stakeholders involved. For example, this could be by a Scientific Advisory Board (such as that of the venture capitalist Medicxi, which is composed of independent scientists and senior members of Novartis and Janssen Pharmaceuticals); by Key Opinion Leaders (KOLs) in the specific field of interest; by independent consultants conducting due diligence for the client; or by internal panels of advisers within large Pharmaceutical companies. In all cases, the validity of the science is interrogated at an early stage, and the likelihood of success including the unmet clinical need for the particular disease indication is assessed. Concurrently, clients are provided with (or questioned in person based on) an ethical review form. This includes gaining access to any previous in vitro and in vivo data with the test agents to assess potential adverse effects, any known harmful phenotype of a GA animal to be used, and to fully capture the procedural work being proposed in order to address the study objective.  
For any work, when due diligence is completed with the respect to the top-line scientific context as above, the program of work and ethical assessment is scrutinised by senior members of the in vivo team (i.e. managers and director, one of which will be the PPL holder) with a focus on alignment with project objectives and compliance. If appropriate, amendments are applied for (the client is informed of this and the associated variables involved). 
This multilevel approach ensures that proper process has taken place to safeguard the validity and ethical integrity of the proposed work. 
Training
Do you need to update this training record?
No, this training record is up to date
___________________________________________________________________
Project location
Establishments
Will your project use any additional establishments?
No
___________________________________________________________________
Do the housing, husbandry, and care conditions at each establishment meet the requirements laid out in the Code of Practice for each type of animal you will be using?
Please read the Code of Practice for the housing and care of animals bred, supplied, or used for scientific purposes before you answer.
Yes
___________________________________________________________________
Places other than a licensed establishment (POLEs)
Will any part of your project be carried out in any places other than a licensed establishment (POLEs)?
No
___________________________________________________________________
Project plan
Scientific background
Will this work support basic or translational research, or non-regulatory drug or device development?
Yes
___________________________________________________________________
Briefly summarise the current state of scientific knowledge in this area of work to show how you arrived at the starting point of this project.
Be specific and relevant to your project aim - there's no need for a detailed overview of the entire field. Include any relevant non-animal research if it has contributed to the starting point of your project.
The success rate of drugs during clinical development is low. Despite huge increases in R&D investment the overall success rate of drugs during clinical development is poor with more than 80% of potential therapies failing when tested in humans. One factor contributing to this failure may be the experimental approaches being used which focus on generating a large volume of data quickly at the expense of thoroughly understanding disease pathophysiology and therapeutic opportunities. This can often mean that preclinical experiments have, in many cases, not been rigorously designed and translation is poor.
RxCelerate committed to establishing an in vivo department to help address this problem in 2013. The approach of RxCelerate is designed to use a translational plan which ensures a better drug discovery success rate than that previously achieved by larger pharmaceutical companies. RxCelerate specialises in maximising the data generated from each animal and designing the most appropriate models for each study and disease in question. This is done for clients from various drug discovery routes, generating highly translatable data which supports and accelerates drug development.
Further work is critically required to develop safe and effective treatments. This project is key in the drug development process and will assess the likelihood of clinical success in the novel targets we are approached to explore, in bleeding disorders with a clear unmet clinical need. Working with clients from various drug discovery routes, RxCelerate specialises in developing animal models and optimising procedural paradigms to mimic human diseases as closely as possible. From performing work under our previous PPLs we have been significantly involved in more than five key drug development programmes, all of which have a clear unmet clinical need. Our key achievement during the last 18 months is that two programmes have now tracked to the clinic and have demonstrated efficacy that is in alignment with our preclinical data. 
RxCelerate has had programmes for three large client companies to investigate treatments for bleeding disorders, two of which made contributed significantly to advancing them. One programme is still on-going, with potential for a number of compounds to take through development. 
The approach taken by RxCelerate for preclinical studies in drug development is clearly validated and it is for this reason that we continue to be approached to be involved in complex drug discovery and development programmes for diseases with an unmet clinical need. The models we refine and/or develop are fit for purpose to answer key scientific questions, often with a novel mechanism of action. Our success is increasingly recognised in the sector and coupled with the in-depth in vitro analysis we provide we are proving to be a key provider for complex biology.
In this project licence we aim to use in vivo models to support our objective to discover and develop novel treatments for bleeding disorders. Within the RxCelerate in vivo group we have extensive expertise in animal model development including the development of highly translatable models of assessing bleeding parameters. We work directly with clients to test their new therapeutics in our in vivo models. By combining our expertise in animal model development with our client's expertise in their therapeutic, we are able to maximise the information gained from each in vivo experiment.
What new knowledge do you hope to discover that will address a gap in fundamental scientific knowledge or meet a clinical need?
Refer to the basis for any scientific hypotheses you plan to test during this project.
The overarching aim of this project licence is to provide proof-of-concept data for the effectiveness of new therapeutics in the treatment of a variety of bleeding disorders. We will primarily generate efficacy data aimed at identifying new therapeutics with high potential for success in human disease for progression through the drug discovery process, and ultimately into the clinic. As part of the drug discovery process, we may need to refine existing models or develop new models to best recapitulate the human diseases. 
Does your project mainly involve translational or veterinary clinical applications?
Yes
How prevalent and severe are the relevant clinical conditions?
Pathologies caused by dysregulated haemostasis take many forms; from inappropriate bleeding events at one extreme, to thrombosis and thromboembolic complications at the other. However, they all tend to cause significant morbidity, decreased quality of life, and even early death. For example:
· Haemophilia A (HA) and haemophilia B (HB) are X-linked congenital bleeding disorders resulting from a deficiency of Factor VIII (FVIII) or Factor X (FX), two of the components of the intrinsic tenase complex, and with rates of 1 in 5,000 and 1 in 30,000 live male births, respectively. In the UK the haemophilia society estimates around 6,000 people have haemophilia (around 400,000 individuals worldwide). Haemophilia is a debilitating disease, marked by frequent bleeding events, and early death. Spontaneous bleeding episodes can appear almost anywhere, including joint arthropathy (most commonly in the knee), causing significant pain and debilitation. 
· Glanzmann’s thrombasthenia (GT) is a congenital bleeding disorder caused by a deficiency in appropriate platelet formation. like haemophilia, frequent bleeding events occur in patients, either spontaneously or through trauma, causing significant debilitation and morbidity. Prolonged untreated or unsuccessful treatment of these bleeds may be life-threatening. Although very rare (occurring in 1 in 1,000,000), it is estimated that 0.5% of healthy individuals carry one abnormal variant of the two possible genes involved.
· Atrial fibrillation (AF) is a major reason behind blood clots forming in arteries. In AF, the normal rhythm of the heart becomes irregular, and blood is not pumped efficiently, but instead pools in the chambers of the heart, forming blood clots that can break off and travel to the brain or to other parts of the body causing a restriction in blood flow. AF is associated with an increased risk of extra-cranial systemic embolic events (SEEs) either of the lower extremities (60%), the visceral mesenteric system (30%) or the upper extremities (10%). Comparable to strokes, SEEs are associated with about a 4-fold increased risk of long-term mortality and, as such, should be managed as aggressively as stroke.
What are the problems with current treatments which mean that further work is necessary?
Haemostasis is a complex process composed of two main components: platelet aggregation and platelet plug formation (primary haemostasis) and deposition of fibrin through the coagulation cascade (secondary haemostasis). The interplay and spatiotemporal control of these components under pathophysiological conditions however, remain incompletely understood. This can hamper development of effective treatments across the disease area. 
Existing treatments across the disease area can have significant side effects. For example, the use of anti-coagulants for patients at risk of thrombosis formation can cause inappropriate bleeding episodes. The most significant complication for the treatment of haemophilia is the formation of inhibitors (antibodies) against the therapeutic agent. Immune tolerance induction (ITI) can be used but can be ineffective or cause anaphylaxis. 
Lastly, method of delivery of therapeutics in this disease area can be sub-optimal for patient quality of life. More often than not in current treatment regimens for haemophilia and GT, drug delivery or supportive care must be through intravenous infusion, requiring lengthy inpatient stays. 
What is the scientific basis for your proposed approach?
For a project to be viable, it is essential that we model key disease processes and mechanisms to enable us to test therapeutics against these key biological targets. Animal models of disease are imperfect human disease models. Therefore, the fundamental basis of our approach is to ensure that the biological target of the therapeutic to be tested not only exists within the animal model, but that the mechanism of action, and resulting clinical phenotype is comparable. Much of this information can be obtained from literature, client data or in vitro studies. Where necessary small pilot studies will be conducted to fill in knowledge gaps as part of the model development process.
Will you be producing data primarily for regulatory authorities that use standardised protocol frameworks?
No
___________________________________________________________________
Will you be undertaking non-regulatory testing or screening as a service to others?
Yes
___________________________________________________________________
What service do you wish to provide?
We wish to offer the preclinical investigation of test agents targeting bleeding disorders as a service to our clients. This will include the use of existing or newly developed preclinical models to evaluate the efficacy of new therapeutics. 
Who will you provide the service to?
We will provide our service to a wide range of clients, ranging from academics and small virtual companies through to large pharmaceutical companies.
In general terms, how will your clients use the data or other outputs that you produce?
Our clients will use the data to contribute to their drug discovery process. The data provided by this project will help them to make key ‘go’ / ‘no go’ decisions regarding whether a test agent should be progressed further along the drug discovery pipeline or whether development of that test agent should be halted. For test agents with positive decisions, the data from this project will feed into decisions regarding efficacious dose and dosing regimen, both for further preclinical animal work and for clinical trials.
How will you select the most appropriate scientific model or method?
We have extensive experience in the development of bleeding disorder animal models and in the testing of novel test agents. When starting a new programme of work and selecting an appropriate model we take into consideration the clinical features of the disease in human patients as well as the biological target of the novel test agent. Extensive research is conducted to see if a relevant animal model currently exists that sufficiently recapitulates the human disease. If we are unsatisfied that a suitable model exists, we will develop a new model, or refine an existing model, drawing upon our experience of model development and using a wealth of specialists (histologists, in vivo biologists, systems biologists and in vitro biologists) to assist us in the process. The resulting model will better recapitulate the human clinical condition and maintain the relevant disease mechanisms that will be targeted by the therapeutics we intend to test.
What are the likely demands for the service over the lifetime of the project?
As RxCelerate has been growing as a company the demand for these studies to be performed has increased. We expect to test a minimum of 5 test agents across the models outlined in this project over its lifetime. This will include the testing of different dosing regimens, concentrations, formulations, and routes of administration in the relevant inflammatory animal model. 
Does this project relate directly to a clinical condition?
Yes
How prevalent and severe are the relevant clinical conditions?
Pathologies caused by dysregulated haemostasis take many forms; from inappropriate bleeding events at one extreme, to thrombosis and thromboembolic complications at the other. However, they all tend to cause significant morbidity, decreased quality of life, and even early death. For example:
· Haemophilia A (HA) and haemophilia B (HB) are X-linked congenital bleeding disorders resulting from a deficiency of Factor VIII (FVIII) or Factor X (FX), two of the components of the intrinsic tenase complex, and with rates of 1 in 5,000 and 1 in 30,000 live male births, respectively. In the UK the haemophilia society estimates around 6,000 people have haemophilia (around 400,000 individuals worldwide). Haemophilia is a debilitating disease, marked by frequent bleeding events, and early death. Spontaneous bleeding episodes can appear almost anywhere, including joint arthropathy (most commonly in the knee), causing significant pain and debilitation. 
· Glanzmann’s thrombasthenia (GT) is a congenital bleeding disorder caused by a deficiency inappropriate platelet formation. like haemophilia, frequent bleeding events occur in patients, either spontaneously or through trauma, causing significant debilitation and morbidity. Prolonged untreated or unsuccessful treatment of these bleeds may be life-threatening. Although very rare (occurring in 1 in 1,000,000), it is estimated that 0.5% of healthy individuals carry one abnormal variant of the two possible genes involved.
· Atrial fibrillation (AF) is a major reason behind blood clots forming in arteries. In AF, the normal rhythm of the heart becomes irregular, and blood is not pumped efficiently, but instead pools in the chambers of the heart, forming blood clots that can break off and travel to the brain or to other parts of the body causing a restriction in blood flow. AF is associated with an increased risk of extra-cranial systemic embolic events (SEEs) either of the lower extremities (60%), the visceral mesenteric system (30%) or the upper extremities (10%). Comparable to strokes, SEEs are associated with about a 4-fold increased risk of long-term mortality and, as such, should be managed as aggressively as stroke.
What are the problems with current treatments which mean that further work is necessary?
Haemostasis is a complex process composed of two main components: platelet aggregation and platelet plug formation (primary haemostasis) and deposition of fibrin through the coagulation cascade (secondary haemostasis). The interplay and spatiotemporal control of these components under pathophysiological conditions however, remain incompletely understood. This can hamper development of effective treatments across the disease area. 
Existing treatments across the disease area can have significant side effects. For example, the use of anti-coagulants for patients at risk of thrombosis formation can cause inappropriate bleeding episodes. The most significant complication for the treatment of haemophilia is the formation of inhibitors (antibodies) against the therapeutic agent. Immune tolerance induction (ITI) can be used but can be ineffective or cause anaphylaxis. 
Lastly, method of delivery of therapeutics in this disease area can be sub-optimal for patient quality of life. More often than not in current treatment regimens for haemophilia and GT, drug delivery or supportive care must be through intravenous infusion, requiring lengthy inpatient stays. 
Will you be producing genetically altered or surgically prepared animals/animal products using standardised protocol frameworks as a service to others?
This includes projects to create, breed, maintain and supply genetically altered animals to researchers within the establishment, projects taking blood and other tissues for researchers and other clients within and/or external to the establishment.
No
___________________________________________________________________
Will you be manufacturing vaccines and medicines for medical or veterinary use?
No
___________________________________________________________________
Do you need to transfer animals from a project that’s due to expire?
No
___________________________________________________________________
Action plan
Objective 1
Objective title
To determine the pharmacological characteristics of at least 5 potential therapeutics for the treatment of bleeding disorders
___________________________________________________________________
Objective 2
Objective title
To determine effect of at least 5 potential therapeutics on bleeding parameters for the treatment of bleeding disorders
___________________________________________________________________
Objective 3
Objective title
To produce biological samples for ex vivo analysis
___________________________________________________________________
How do each of these objectives relate to each other and help you to achieve your aim?
Outline any interdependencies, stop:go points, and milestones. Include any key in vitro, ex vivo or in silico work, clinical findings, or results from epidemiological studies carried out under other projects that will enable you to achieve your objectives.  Consider including images (.jpg and .png files) of annotated flow charts and decision trees in your action plan to illustrate how objectives relate to each other.
[image: ]
Solid lines denote the boundaries of the project, containing regulated procedures.
Solid arrows denote the possible flow of work within the project.
Dashed arrows denote the possible flow of the work into and out of the project.
Green denotes protocols used for each project and the objective to which they relate.
All test agents used within this project will have previous data supporting their preclinical development, whether this has been generated in-house at RxCelerate or elsewhere by clients or strong evidence in the literature. 
Some test agents may require being tested in GA bleeding phenotypes for pharmacokinetics and their ability to alter biomarkers, not covered in our test agent licence (protocols 1-2, objective 1) due to the types and severity of strains involved. 
The bulk of the studies will be under objective 2 to test promising therapeutics in simulated inappropriate bleeding or thrombosis models (protocols 4-7). This will generally be brought about by genetically modifying the propensity to bleed or form clots, or via chemical or physical means. 
Objective 3 allows provision of rabbit ex vivo samples for this work to validate test agents, not covered by our existing test agents licence. This will support in vitro programmes to validate test agents, usually preceding any in vivo work, but may be concurrent. 
___________________________________________________________________
Where relevant, how will you seek to use or develop non-animal alternatives for all or part of your work?
At RxCelerate we have established teams of in silico, in vitro and in vivo scientists who keep abreast of any improvements to non-animal methods of studying disease. A thorough review of scientific articles, non-animal methods and existing animal data is performed to advise our clients on how to reduce animal use. Wherever possible, work is performed in in vitro or ex vivo assays prior to the start of in vivo studies, to study target engagement, selectivity and mechanism of action. Where they are available, we also obtain human cell lines from patients with diseases to help support the identification and therapeutic potential of a new target and its associated test agents prior to testing in animals. This ensures that only the most promising new drug candidates progress to the in vivo stage and significantly lowers the total number of animals used during the drug development process. 
Bleeding disorders are, however, extremely complex with a web of interactions that unfold between the clotting cascade and the vascular system. No in vitro model is available at present that recapitulates the process entirely and therefore the work undertaken in this licence cannot be fully replaced with in vitro or ex vivo models.
___________________________________________________________________
Will you be producing data primarily for regulatory authorities that use standardised protocol frameworks?
No
___________________________________________________________________
Will you be undertaking non-regulatory testing or screening as a service to others?
Yes
___________________________________________________________________
What is your process for accepting or rejecting work?
When a client approaches us with a test agent for investigation, we will request information on the test agent in question, on the previous work performed using the test agent in vitro/ex vivo, whether it has been dosed in animals previously and on the disease it is hoped to treat. In many cases we will likely have been involved in testing the compound at the in vitro stage so we have confidence in the data generated. From this information, we will determine whether there is sufficient evidence to support animal studies using the test agent, and what the most appropriate next steps are if animal work is justified.
Once next steps are determined, a quotation will be prepared for the client, detailing the work to be performed and the price for the work. Once agreed, the client is committed to the cost of the work, meaning that no studies will be halted due to lack of funding.
What specific criteria will you use to decide whether to accept or reject work?
· Is there evidence of sufficient clinical need for the target disease to justify development of a novel test agent?
· Is the target disease covered by the project objectives? If not, can an amendment be prepared or should the work be rejected?
· Is there sufficient proof of concept information regarding the use of the test agent for further development in preclinical studies?
· Has work been performed in cells or using computer in-silico modelling to generate data on the potential use of the test agent for treatment of disease?
· Is the supply of the test agent of suitable quality for dosing in vivo?
If the test agent has been dosed in animals before:
· Does the data from these studies support further in vivo work?
· Were any adverse effects observed within the acceptable range for use on the appropriate protocol of this licence and within tolerable ranges for use as a therapeutic?
· What is the method of measuring the test agent and is there sufficient resolution to detect it?
Will others help you make decisions about accepting or rejecting work?
If so, who and how?
Decisions about accepting or rejecting work will be made by a team of senior scientists within RxCelerate. This team will likely include our CEO, who is the current president of LASA, the Preclinical Director (who oversees in vivo operations), Preclinical Managers and where appropriate, relevant scientists from other departments within RxCelerate. This team will critically evaluate the project information and any work conducted prior to engaging with RxCelerate. For example, this team will assess any previous in vitro work conducted on test agents and evaluate the feasibility of biomarker or endpoint measurements that may be required during an animal study. Members of the Chemistry team at RxCelerate may also assist with the suitability of test agent formulations.
Once due diligence is completed with respect to the top-line scientific context as above, the program of work and ethical assessment will be scrutinised by senior members of the in vivo team (i.e. managers and director, one of whom will be the PPL holder) with a specific focus on alignment with project objectives and compliance. While AWERB are not directly involved in accepting or rejecting work they play a role both prospectively in review before the PPL is sent to the Home Office and through the retrospective review process. The establishment/relevant animal facility receives full notice of a prospective study to review through the University study plan system, as for any academic researcher. This is in addition to constant communication with UBS with questions and for advice on on-going or prospective work. RxCelerate are also fully embedded in the University of Cambridge/AWERB structure with members on both the Standing and 3Rs committee.
Will you be producing genetically altered or surgically prepared animals/animal products using standardised protocol frameworks?
This includes projects to create, breed, maintain and supply genetically altered animals to researchers within the establishment, projects taking blood and other tissues for researchers and other clients within and/or external to the establishment.
No
___________________________________________________________________
Will you be manufacturing vaccines and medicines for medical or veterinary use?
No
___________________________________________________________________
General principles
Unnecessary duplication of work must be avoided. Under what circumstances would you knowingly duplicate work?
We would only knowingly duplicate work where there is reason to be unsure about the validity of the original work, or there is a requirement to validate findings in a new situation, for example when validating results of the effect on biomarkers when mice have been moved to an animal unit of a different health status. The only other occasion in which work may be duplicated is where a test agent previously tested is included as a positive control in a study. This is vital to provide information on the success of the experiment and also on whether any new test agents are of greater therapeutic potential than existing drugs.
___________________________________________________________________
Will all of your protocols or experiments use animals of both sexes?
No
___________________________________________________________________
Why will you use animals of a single sex in some protocols or experiments?
Whenever designing studies, we always consider whether the use of a single sex is appropriate, or whether both sexes are required. Ideal studies should include both sexes alongside sex-based subgroup analyses as the response to test agent treatment may vary. While protocols in this project may use both sexes over the course of its lifetime, pilot studies or initial proof-of-concept studies will typically use a small number of animals of a single sex to assess validity of the approach or dose concentration in the smallest number of animals possible. We therefore propose to use scientific rationale and justification to initially select a single sex to conduct experiments on, which will have the benefit of reducing animal numbers during this early phase.
Protocols
General constraints
Please note, constraints on procedures involving anaesthesia, surgery, substance administration and withdrawal of fluids apply to all protocols.
Anaesthesia
Induction and maintenance of general or local anaesthesia, sedation or analgesia to mitigate the pain, suffering or distress associated with the performance of other regulated procedures is indicated using the following codes in protocols:
· AA no anaesthesia
· ABL local anaesthesia
· AB general anaesthesia with recovery
· AC non-recovery general anaesthesia
· AD under neuromuscular blockade
General anaesthesia
If authorised in this licence and unless otherwise specified, all animals are expected to make a rapid and unremarkable recovery from the anaesthetic within two hours. Uncommonly animals that fail to do so or exhibit signs of pain, distress or of significant ill health should be humanely killed unless a programme of enhanced monitoring and care is instituted until the animal fully recovers.
Surgery
If authorised in this licence and unless otherwise specified:
· Surgical procedures should be carried out aseptically, to at least the published Home Office minimum;
· In the uncommon event of post-operative complications, animals will be humanely killed unless, in the opinion of a veterinary surgeon, such complications can be remedied promptly and successfully using no more than minor interventions. Minimally inflamed wounds without obvious infection may be re-closed on one occasion within 48 hours of the initial surgery. In the event of recurrence, NVS advice will be followed;
· Peri and post-operative analgesia will be provided; agents will be administered as agreed in advance with the NVS;
· All animals are expected to make a rapid and unremarkable recovery from the anaesthetic within two hours. Uncommonly animals that fail to do so or exhibit signs of pain, distress or of significant ill health will be humanely killed by a Schedule 1 method unless a programme of enhanced monitoring and care is instituted until the animal fully recovers;
· Any animal not fully recovered from the surgical procedure within 24 hrs (eating, drinking and return to normal behaviour) should be humanely killed.
Administration of substances and withdrawal of fluids
If authorised in this licence and unless otherwise specified, administration of substances and withdrawal of body fluids will be undertaken using a combination of volumes, routes, and frequencies that of themselves will result in no more than transient discomfort and no lasting harm using published guidelines on minimal severity.
Protocol 1
Title
Effects of test agents on baseline measurements in rodents (non–instrumented)
___________________________________________________________________
Protocol 1: Protocol details
Briefly describe the purposes of this protocol
Ensure that you state any relevant regulatory guidelines.
The purpose of this protocol is to assess the effects of test agents on baseline measurements in rodents with a bleeding disorder phenotype (e.g. drug levels in blood (with time) and in terminal tissues, biomarkers of drug pharmacodynamic activity and/or animal phenotype and on ex vivo measurements in cell based assays).
___________________________________________________________________
Given the controls and limitations in place, what is the highest severity that an animal could experience in this protocol?
Severe
___________________________________________________________________
What proportion of animals will experience this severity?
5% of mice
___________________________________________________________________
Why are you proposing this severity category?
Although rare, especially on shorter studies such as PK/PD on this protocol, some animals of particular strains may experience a spontaneous bleeding episode that will cause them to be found dead. For example, both haem A and haem B strains of mice experience these kinds of bleeds, which cannot be prevented. Additionally, mice may need to be sch1 killed as a bleed is not resolving, which may reach moderate severity (approximately 5%).
Some rats under this protocol may develop spontaneous bleeds that could reach moderate severity (approximately 2%).
___________________________________________________________________
Locations where this protocol can be carried out
Select all that apply.
· University of Cambridge
___________________________________________________________________
Which of your objectives will this protocol address?
Select all that apply.
· To determine the pharmacological characteristics of at least 5 potential therapeutics for the treatment of bleeding disorders
___________________________________________________________________
Protocol 1: Animals used in this protocol
Mice
Which life stages will be used during this protocol?
Select all that apply
· Adult
___________________________________________________________________
Will any animals coming on to this protocol be classed as ‘continued use’?
‘Continued use’ describes animals that are specifically genetically altered and bred for scientific use or animals that have had procedures applied to them in order to be prepared for use in this protocol.
Yes
___________________________________________________________________
How did these animals start their use?
Describe the procedures that have been applied to animals that will continue their use on to this protocol.
Animals used on this protocol may be obtained from other projects with authority to supply animals of a type authorised in this project.
Will you be re-using animals on to this protocol?
‘Re-use’ describes using animals again for a new experiment when you could equally use a naïve animal to get the same results.
No
___________________________________________________________________
What is the maximum number of animals that will be used on this protocol?
500
___________________________________________________________________
What is the maximum number of uses of this protocol per animal?
For example, if some animals will go through this protocol three more times after their first use, the number of uses will be four.   If no animals will go through this protocol more than once, enter '1'.
1
___________________________________________________________________
Rats
Which life stages will be used during this protocol?
Select all that apply
· Adult
___________________________________________________________________
Will any animals coming on to this protocol be classed as ‘continued use’?
‘Continued use’ describes animals that are specifically genetically altered and bred for scientific use or animals that have had procedures applied to them in order to be prepared for use in this protocol.
Yes
___________________________________________________________________
How did these animals start their use?
Describe the procedures that have been applied to animals that will continue their use on to this protocol.
Animals used on this protocol may be obtained from other projects with authority to supply animals of a type authorised in this project.
Will you be re-using animals on to this protocol?
‘Re-use’ describes using animals again for a new experiment when you could equally use a naïve animal to get the same results.
No
___________________________________________________________________
What is the maximum number of animals that will be used on this protocol?
500
___________________________________________________________________
What is the maximum number of uses of this protocol per animal?
For example, if some animals will go through this protocol three more times after their first use, the number of uses will be four.   If no animals will go through this protocol more than once, enter '1'.
1
___________________________________________________________________
Protocol 1: Genetically altered animals (GAA)
Will this protocol use any genetically altered animals?
Yes
___________________________________________________________________
Which general types or strains will you be using and why?
All rodents used on this protocol will have a genetic propensity to have an inappropriate bleeding profile (or be a wildtype control), or have changes to a gene involved in bleeding cascades. However, how this manifests in unchallenged phenotype varies on the strain. Some strains might not show any outward clinical signs, while others may display more severe spontaneous bleeding episodes. Harmful phenotype strains are:
· Mice that do not express the gene for Factor VIII, a model of haemophilia A.
· Mice that do not express the gene for Factor IX, a model of haemophilia B.
· Mice that do not express the gene for beta-Integrin, a model of Glanzmann's thrombasthenia.
· Rats that do not express the gene for Factor VIII, a model of haemophilia A.
Do you expect any of these GAAs to show a harmful phenotype with welfare consequences?
Yes
Why are each of these harmful phenotypes necessary?
All rodent strains used on this protocol that exhibit a harmful phenotype are integral for the pre-clinical development of effective treatments for bleeding disorders such as haemophilia. 
How will you minimise the harms associated with these phenotypes?
Ensure that you include any humane endpoints that you will use.
Through working with these strains we have constructed a package of enhanced care and monitoring to identify any animals that may be deteriorating. Special husbandry measures will be in place to minimise the risk of bleed events; only handled when necessary, soft bedding, increased health monitoring, and in some cases treatments with clinically available therapeutics. Handling for procedures is unavoidable but will be minimised as much as possible. General humane end points for these strains are covered in the relevant section.
[bookmark: _Hlk124770000]For example, while in our stock colony, Haem A rats can be treated with clinical therapies such as rhFVIII or rFVIIa. However, there is a requirement for animals that go on to study with experimental therapies to be clear of any treatment with rhFVIII or rFVIIa before experimental protocols are started. Such rats that have a minor bleeding event that cannot be controlled by minor intervention or does not self-resolve within 24 hours, or that have a more significant bleeding event will be killed. Likewise if these rats develop a significant bleeding event whilst on study, they will be killed. Where bleeding events occur in control rats on study, these may be treated as described for stock animals, or the animals will be killed. The nails of the animal may be clipped to prevent injury induced by scratching, taking care to avoid the quick/blood vessels. Animals may be provided with wet/dry food on the floor of the cage to facilitate eating and drinking if needed and be given a plasma volume expander to recover blood loss.
Some mouse strains are expected to have spontaneous bleeding episodes, which while rare on short studies such as PK/PD, could occur. These mice also require careful handling while on study to minimise the incidence of bleeding, including the provision of extra surgical bedding and being housed in small numbers. An observation sheet has been developed, to monitor for clinical signs of major bleeds following a regulated procedure, to try and reduce this number of animals that may be found dead. Blood spots may be noted from the ears and digits that will indicate a minor, resolving bleeding episode. When this is seen then additional monitoring will be put in place and mice killed if bleeding does not resolve with intervention.
Protocol 1: Steps
Step 1 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Subcutaneous implantation of a slow-release device (AB)
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
Yes
___________________________________________________________________
What are the likely adverse effects of this step?
State the expected adverse effect, including the likely incidence, and the anticipated degree and duration of suffering.
See general constraints for anaesthesia recovery. 
Implantation of a device should be without adverse effects; minimal incision and smallest amount closure clips or stitches should ensure quick recovery. Rarely, however, wounds may open through movement or breakdown of incision closure. 
How will you monitor for, control, and limit any of these adverse effects?
If adverse effects can't be prevented, how will you attempt to ameliorate their initial signs?
No animal will be allowed to recover from anaesthesia unless the implantation is considered to be successful. Wounds may be re-closed on one occasion within 48 hours of the initial surgery (AB), as per the general constraints.
What are the humane endpoints for this step?
This would be the point at which you would kill the animal to prevent further suffering.
Any animals not fully recovered from the surgery within 24 hours (eating, drinking and return to normal behaviour) or who suffer wound dehiscence on more than one occasion will be killed by a Schedule 1 method.
Step 2 (mandatory)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Administration of compounds, potential therapeutics, control substances, or vehicles alone or in combination continuously or intermittently by one or more of the following routes:
a. Oral: EITHER by gavage OR ad libitum in the diet OR in the drinking water (AA)
b. Subcutaneous (AA)
c. Intraperitoneal (AA)
d. Intravenous (AA/AB)
e. Via a slow-release device (AA) previously implanted under step 1
___________________________________________________________________
Is this step optional?
No
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 3 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Acute catheterisation of a superficial vessel and administration of substances (AA/AB)
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 4 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Blood sampling from EITHER a superficial vessel OR via the catheter from step 3 (AA/AB).
No more than a 10% loss in total blood volume in any 24h period or 15% in 28 days.
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 5 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Withdrawal of a terminal blood sample (AC)
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 6 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Collection of tissues (AC)
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 7 (mandatory)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Animals will be killed by one of the following:
a. A Schedule 1 method
b. Exsanguination under terminal anaesthesia (AC) followed by confirmation of death using one of the confirmatory methods from Schedule 1
c. Perfusion fixation (AC)
___________________________________________________________________
Is this step optional?
No
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Protocol 1: Fate of animals
What will happen to animals at the end of this protocol?
Select all that apply
· Killed
Will you be using non-schedule 1 killing methods on a conscious animal?
No
___________________________________________________________________
Protocol 1: Animal experience
Summarise the typical experience or end-to-end scenario for an animal being used in this protocol.
Consider the cumulative effect of any combinations of procedures that you may carry out.
Animals will receive a single dose of test agent(s) prior to repeated blood samplings over the following hours. This will normally be over a 24-hour period but may be several days if the test agent is expected to have a long half-life. At the end of the study the animals will either be killed by a Schedule 1 method, or a larger blood sample collected under terminal anaesthesia, with death by exsanguination and confirmed by one of the confirmatory methods from Schedule 1. Most animals will not undergo anaesthesia, however, where necessary for dosing and/or terminal blood collection, the maximum number of instances of anaesthesia an animal will experience is two, with the second occasion non-recovery. Whilst most animals will experience in-life blood sampling, where the volume required for ex vivo analysis of test agent levels is too large to be collected from a superficial vessel, animals will experience only dosing prior to collection of a blood sample under terminal anaesthesia.
___________________________________________________________________
Describe the general humane endpoints that you will apply during the protocol.
These will be in addition to the endpoints stated for each step.
[bookmark: _Hlk124521405]B6;129S-F8tm1kaz/J mice, a model of haemophilia A, are expected to have spontaneous bleeding episodes and a shortened life span. These mice do require careful handling to minimise the incidence of bleeding, including the provision of extra surgical bedding (which is white in order to see blood more easily) and being housed in small numbers (around 4-5 where possible). All mice on repeat sampling experiments may reach the humane end point (clinical signs such as piloerection and hunching, or a reluctance to move), and approximately 5% may die suddenly, from a major bleeding episode. It cannot be concluded that these mice will have not suffered severe pain and distress and should be recorded as severe. These mice can have bleeds originating from the ears/associated subcutaneous areas that can show blood loss but in most cases completely resolve. Mice that have bleeds from the ears that do not resolve fully within 24 hours; or have accompanying clinical signs such as piloerection or being subdued or reluctant to move will be killed. Mice will be observed for changes in gait that may indicate bleeding in the joints and will be killed immediately if they show signs of consistent non-weight bearing on the affected limb, even if a joint bleed is not obviously present. 
B6.129P2-F9tm1Dws/J mice, a model of Haemophilia B, will be used under this protocol. Unpreventable and untreatable deaths may occur in these mice while on a study, not necessarily related to procedures. Approximately 5% of the animals may be found dead through an unrelated bleed while on study, or through increased handling for dosing. If animals are found significantly hunched, or alert but reluctant to move around cage when prompted, they will be sch1 killed. External bleed events (such as skin lesions) are rare in these mice, but if found they will typically be treated with a styptic pen or powder to attempt to stem the bleed and allow healing(suitable non-irritant styptic treatments were advised by NVS for previous Haem B colony), or similar treatments when consulting with the NVS. Nails may also be trimmed to prevent additional bleeding. If two consecutive days of treatment for the bleed event is not effective, then the animal will be Sch1 killed. Likewise, if the mouse has a third separate bleed event, then it will be Sch1 killed. 
ß3 KO (B6;129S2-Itgb3tm1Hyn/J) mice, for the study of Glanzmann’s thrombasthenia, are expected to have spontaneous bleeding episodes and a shortened life span. These mice do require careful handling to minimise the incidence of bleeding, including the provision of extra surgical bedding and being housed in small numbers. All mice on repeat dosing experiments may reach the humane end point (either bleeding from the gastrointestinal tract; or piloerection and hunching; or a reluctance to move) sooner than wild-type mice, and approximately 5% may die suddenly from an acute bleed. It cannot be concluded that these mice will have not suffered severe pain and distress and should be recorded as severe. An observation sheet has been developed, to monitor for clinical signs of major bleeds following a regulated procedure, to try and reduce this number of animals that may be found dead. Mice that have indications of a major bleed that cannot be easily resolved, have piloerection and are subdued, or are reluctant to move will be killed.
For FVIII-KO rats, in a colony setting treatment with a clinically available FVIIa is possible. However, on study this would interfere with data capture; therefore, rats that have a minor bleeding event that cannot be controlled by minor intervention or does not self-resolve within 24 hours, or that have a more significant bleeding event will be killed.
Any animal will be killed immediately by a Schedule 1 method if it shows signs of suffering that are greater than minor and transient or compromises normal behaviour (for example hunching, piloerection). Where blood samples are collected over several days post-dosing, a small body weight loss of less than 10% may be observed on the day following the dose. Any animal displaying a bodyweight loss of greater than 10% will immediately be killed by a Schedule 1 method.
___________________________________________________________________
Protocol 1: Experimental design
What outputs are expected to arise from this protocol?
For example, test results, phenotypic information, or products.
This protocol will generate pharmacokinetic and pharmacodynamic data for test agents administered.
___________________________________________________________________
Will this protocol generate quantitative data?
Yes
___________________________________________________________________
Will your experimental design be determined by a regulatory guideline?
No
Where relevant, explain how and when pilot studies will be used.
For PK/PD work pilot studies are generally not required. However, where test agents are being administered to animals for the first time and multiple groups are to be dosed as part of the study, they will be given using a staggered approach to a small number of animals followed by an observation period of up to 2 hours. This will ensure that no unexpected adverse effects are observed prior to dosing of the remaining animals.
How will you choose different experimental groups?
For example, controls, dose levels, satellites etc.
The dose levels will be determined in collaboration with clients and other members of the RxCelerate scientific team who have previously worked with the test agent in question. Where the test agent has previously been dosed in animals this data will be reviewed, i.e. in healthy animals. However, it is often the case that test agents being administered in pharmacokinetic studies will not have previously been administered in vivo. On these occasions, data from in vitro and ex vivo experiments will be considered, along with information on any similar or closely related compounds that have been administered in vivo. The dosage used for pharmacokinetic studies will generally be a low dose compared to those likely to be used therapeutically.
How will you choose control groups?
Provide a robust scientific justification for controls with significant suffering such as sham surgery controls or untreated infected controls.
For the majority of baseline measurement studies, control groups are not required. This is because the purpose of the study is to determine the levels of the test agent administered over time, rather than investigating endogenous biomarkers. However, where test agents are manufactured forms of an endogenous molecule, or very similar to an endogenous molecule, it may be necessary to include a vehicle control group to enable subtraction of background readings from the final data.
How will experiments and data analysis be randomised and blinded?
For most baseline studies, the treatments will not be blinded because the outputs are quantitative data on test agent and biomarker levels in blood and tissues, are not subjective and therefore not prone to bias in analysis. Due to the nature of the studies, the compounds are often prepared by the in vivo scientist on the morning of the study, and the chemists performing the ex vivo analysis need to know the test agent which was administered to perform the bioanalysis. There are also often occasions where only one test agent is being tested, meaning that blinding is impossible.
How will you minimise variables to ensure reproducibility?
The sex and age of the animals from which samples are collected will be taken into consideration when animals are selected. All dosing, sample collection and sample preparation will be performed according to detailed SOPs to minimise any variability.
How will you determine group sizes?
You should reference POWER calculations you have made, if relevant.
For pharmacokinetic studies in rodents, a group size of three is normally sufficient, as the main output is the levels of the exogenous test agent in blood and tissue. However, there may be occasions where a higher number of animals are required, particularly where the test agent in question is an exogenous form of a naturally produced compound. We have extensive experience of performing pharmacokinetic studies and will use our experience to determine the appropriate group size.
For effect of test agent on biomarkers, more animals per group may be necessary, due to the innate variation of endogenous levels. 
How will you maximise the data output from the animals you use on this protocol?
The main output for pharmacokinetic studies is to determine the level of the test agent in the blood. However, wherever possible and relevant, we will also collect tissues from the animals to determine the level of test agent in these tissues, which can provide information on accumulation of the test agent if the pharmacokinetic profile is not simple. This is particularly relevant to the liver, which is a common site of test agent accumulation.
Protocol 1: Protocol justification
Why is each type of animal, experimental model, and/or method selected for this protocol:
a) the most appropriate scientific approach?
Mice and rats are well established models for the completion of test agent studies due to their similarities with humans in terms of the mechanisms of absorption, metabolism and elimination.
___________________________________________________________________
b) the most refined for the purpose?
These pharmacokinetic and pharmacodynamic studies are designed to ensure that no animal experiences more than minor and transient discomfort from the procedures themselves. The protocols used are well validated. Dosing is performed in the most refined way possible, including the use of the smallest appropriate needle size where dosing requires a needle. Blood samples are collected from a superficial vessel using the smallest needle size that generates enough blood for the sample required.The use of the animals is maximised by the collection of other terminal tissues where additional information about the test agents can be gathered from these tissues.
___________________________________________________________________
For each model and/or method, what is the scientific need for the expected clinical signs?
The clinical signs brought about by a GA-mediated bleeding phenotype are necessary in order to know when treatment is needed, for testing the efficacy of drugs. Additionally, the dynamics of the test agent may differ in an animal in a diseased state, so cannot always be solely tested in healthy animals. 
___________________________________________________________________
Why scientifically do the animals need to suffer to this degree?
Animals used in bleeding disorder studies typically experience spontaneous bleeding episodes, and appear normal the rest of the time. Although spontaneous bleeding episodes will be unlikely during the studies under this protocol, they may occur. This is necessary in order to study the nature of bleeding disorders. 
___________________________________________________________________
Why can't you achieve your scientific outputs with an earlier humane endpoint, or without animals showing any clinical signs?
In order to test the effects of test agents on baseline measurements in a disease setting, rodents with bleeding disorder phenotypes must be used. Due to the nature of the phenotype, spontaneous bleeding episodes cannot be predicted, and therefore earlier timepoints cannot be used. 
___________________________________________________________________
Will you be administering substances for experimental purposes?
Yes
___________________________________________________________________
How will you assess the suitability of these substances, and minimise the unnecessary harms arising from their administration given the particular strain or type of animal you will be using?
When assessing suitability, state how you will consider toxicity, efficacy, and sterility.
The test agents used will be from a variety of sources but will all have been designed for in vivo use. They will be carefully prepared in a laboratory to ensure no contamination during the formulation of the dosing solution. Any bulk supplies of substances will be aliquoted to avoid freeze/thaw cycles and contamination upon repeat use.
In vivo studies will only commence once drug candidates have been validated extensively in vitro to identify a small panel of lead candidates. Where test agents have not previously been administered to animals, we will minimise unnecessary harms by adopting a staggered dosing approach whereby a small number of animals are dosed first, followed by an observation period of up to 2 hours before the remaining animals are dosed.
How will you determine an appropriate dosing regimen?
Include routes, dosage volumes, frequencies, and durations.
Animals will be dosed on one occasion. The route of dosing will be determined based on the test agent in question. Maximum dosing volumes are as follows:
	Route of administration
	Mouse
	Rat

	s.c.
	20 ml/kg
	10 ml/kg

	i.p.
	20 ml/kg
	10 ml/kg

	i.v. bolus
	10 ml/kg
	5 ml/kg

	oral gavage
	20 ml/kg
	20 ml/kg


Protocol 2
Title
Effects of test agents on baseline measurements in rabbits (non–instrumented)
___________________________________________________________________
Protocol 2: Protocol details
Briefly describe the purposes of this protocol
Ensure that you state any relevant regulatory guidelines.
The purpose of this protocol is to assess the effects of test agents on baseline measurements in rabbits (e.g. drug levels in blood (with time) and in terminal tissues, biomarkers of drug pharmacodynamic activity and on ex vivo measurements in cell based assays).
___________________________________________________________________
Given the controls and limitations in place, what is the highest severity that an animal could experience in this protocol?
Moderate
___________________________________________________________________
What proportion of animals will experience this severity?
95% mild
5% moderate
___________________________________________________________________
Why are you proposing this severity category?
The vast majority of animals are not expected to experience more than mild and transient discomfort. However, some animals will undergo minor surgery in order to implant a slow-release device. 
___________________________________________________________________
Locations where this protocol can be carried out
Select all that apply.
· University of Cambridge
___________________________________________________________________
Which of your objectives will this protocol address?
Select all that apply.
· To determine the pharmacological characteristics of at least 5 potential therapeutics for the treatment of bleeding disorders
___________________________________________________________________
Protocol 2: Animals used in this protocol
Rabbits
Which life stages will be used during this protocol?
Select all that apply
· Adult
___________________________________________________________________
Will any animals coming on to this protocol be classed as ‘continued use’?
‘Continued use’ describes animals that are specifically genetically altered and bred for scientific use or animals that have had procedures applied to them in order to be prepared for use in this protocol.
No
___________________________________________________________________
Will you be re-using animals on to this protocol?
‘Re-use’ describes using animals again for a new experiment when you could equally use a naïve animal to get the same results.
No
___________________________________________________________________
What is the maximum number of animals that will be used on this protocol?
50
___________________________________________________________________
What is the maximum number of uses of this protocol per animal?
For example, if some animals will go through this protocol three more times after their first use, the number of uses will be four.   If no animals will go through this protocol more than once, enter '1'.
1
___________________________________________________________________
Protocol 2: Genetically altered animals (GAA)
Will this protocol use any genetically altered animals?
No
___________________________________________________________________
Protocol 2: Steps
Step 1 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Subcutaneous implantation of a slow-release device (AB)
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
Yes
___________________________________________________________________
What are the likely adverse effects of this step?
State the expected adverse effect, including the likely incidence, and the anticipated degree and duration of suffering.
See general constraints for surgery.
How will you monitor for, control, and limit any of these adverse effects?
If adverse effects can't be prevented, how will you attempt to ameliorate their initial signs?
No animal will be allowed to recover from anaesthesia unless the implantation is considered to be successful. Wounds may be re-closed on one occasion within 48 hours of the initial surgery (AB), as per the general constraints.
What are the humane endpoints for this step?
This would be the point at which you would kill the animal to prevent further suffering.
Any animals not fully recovered from the surgery within 24 hours (eating, drinking and return to normal behaviour) or who suffer wound dehiscence on more than one occasion will be killed by a Schedule 1 method.
Step 2 (mandatory)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Administration of compounds, potential therapeutics, control substances, or vehicles alone or in combination continuously or intermittently by one or more of the following routes:
a. Oral: EITHER ad libitum in the diet OR in the drinking water (AA)
b. Subcutaneous (AA)
c. Intraperitoneal (AA)
d. Intravenous (AA/AB)
e. Intramuscular (AA)
f. Via a slow-release device (AA) previously implanted under step 1.
___________________________________________________________________
Is this step optional?
No
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 3 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Acute catheterisation of a superficial vessel for blood sampling and/or administration of substances (AA/AB)
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 4 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Blood sampling from EITHER a superficial vessel OR via the catheter implanted in step 3 (AA/AB).
No more than a 10% loss in total blood volume in any 24h period or 15% in 28 days.
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 5 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Withdrawal of a terminal blood sample (AC)
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 6 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Collection of tissues (AC)
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 7 (mandatory)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Animals will be killed by one of the following:
a. A Schedule 1 method
b. Exsanguination under terminal anaesthesia (AC) followed by confirmation of death using one of the confirmatory methods from Schedule 1
c. Perfusion fixation (AC)
___________________________________________________________________
Is this step optional?
No
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Protocol 2: Fate of animals
What will happen to animals at the end of this protocol?
Select all that apply
· Killed
Will you be using non-schedule 1 killing methods on a conscious animal?
No
___________________________________________________________________
Protocol 2: Animal experience
Summarise the typical experience or end-to-end scenario for an animal being used in this protocol.
Consider the cumulative effect of any combinations of procedures that you may carry out.
Animals will receive a single dose of test agent(s) prior to repeated blood samplings over the following hours. This will normally be over a 24-hour period but may be several days if the test agent is expected to have a long half-life. At the end of the study the animals will either be killed by a Schedule 1 method, or a larger blood sample collected under terminal anaesthesia with death by exsanguination and confirmed by one of the confirmatory methods from Schedule 1. Most animals will not undergo anaesthesia, however, where necessary for dosing and/or terminal blood collection, the maximum number of instances of anaesthesia an animal will experience is two, with the second occasion non-recovery. Whilst most animals will experience in-life blood sampling, where the volume required for ex vivo analysis of test agent levels is too large to be collected from a superficial vessel, animals will experience only dosing prior to collection of a blood sample under terminal anaesthesia.
___________________________________________________________________
Describe the general humane endpoints that you will apply during the protocol.
These will be in addition to the endpoints stated for each step.
Any animal will be killed immediately by a Schedule 1 method if it shows signs of suffering that are greater than minor and transient or in any way compromises normal behaviour. Where blood samples are collected over several days post-dosing, a small body weight loss of less than 10% may be observed on the day following the dose. Any animal displaying a bodyweight loss of greater than 10% will immediately be killed by a Schedule 1 method.
___________________________________________________________________
Protocol 2: Experimental design
What outputs are expected to arise from this protocol?
For example, test results, phenotypic information, or products.
This protocol will generate pharmacokinetic and pharmacodynamic data for test agents administered.
___________________________________________________________________
Will this protocol generate quantitative data?
Yes
___________________________________________________________________
Will your experimental design be determined by a regulatory guideline?
No
Where relevant, explain how and when pilot studies will be used.
For PK/PD work pilot studies are generally not required. However, where test agents are being administered to animals for the first time and multiple groups are to be dosed as part of the study, they will be given using a staggered approach to a small number of animals followed by an observation period of up to 2 hours. This will ensure that no unexpected adverse effects are observed prior to dosing of the remaining animals.
How will you choose different experimental groups?
For example, controls, dose levels, satellites etc.
The dose levels will be determined in collaboration with clients and other members of the RxCelerate scientific team who have previously worked with the test agent in question. Where the test agent has previously been dosed in animals this data will be reviewed. However, it is often the case that test agents being administered in pharmacokinetic studies will not have previously been administered in vivo. On these occasions, data from in vitro and ex vivo experiments will be considered, along with information on any similar or closely related compounds that have been administered in vivo. The dosage used for pharmacokinetic studies will generally be a low dose compared to those likely to be used therapeutically.
How will you choose control groups?
Provide a robust scientific justification for controls with significant suffering such as sham surgery controls or untreated infected controls.
For the majority of baseline measurement studies, control groups are not required. This is because the purpose of the study is to determine the levels of the test agent administered over time, rather than investigating endogenous biomarkers. However, where test agents are manufactured forms of an endogenous molecule, or very similar to an endogenous molecule, it may be necessary to include a vehicle control group to enable subtraction of background readings from the final data.
How will experiments and data analysis be randomised and blinded?
For most baseline studies, the treatments will not be blinded because the outputs are quantitative data on test agent and biomarker levels in blood and tissues, are not subjective and therefore not prone to bias in analysis. Due to the nature of the studies, the compounds are often prepared by the in vivo scientist on the morning of the study, and the chemists performing the ex vivo analysis need to know the test agent which was administered to perform the bioanalysis. There are also often occasions where only one test agent is being tested, meaning that blinding is impossible.
How will you minimise variables to ensure reproducibility?
For each group of animals, variability in age and weight will be minimised. Animals of one sex will be in each group, and where animals are purchased externally, they will be from the same supplier. Care will be taken to ensure that the environmental variation between animals is minimised. All dosing, sample collection and sample preparation will be performed according to detailed SOPs to minimise any variability. Where different staff members are involved in the study, training will ensure that methods used are standardised.
How will you determine group sizes?
You should reference POWER calculations you have made, if relevant.
For pharmacokinetic studies in rabbits, a group size of three is normally sufficient, as the main output is the levels of the exogenous test agent in blood and tissue. However, there may be occasions where a higher number of animals are required, particularly where the test agent in question is an exogenous form of a naturally produced compound. We have extensive experience of performing pharmacokinetic studies and will use our experience to determine the appropriate group size.
For effect of test agent on biomarkers, more animals per group may be necessary, due to the innate variation of endogenous levels. 
How will you maximise the data output from the animals you use on this protocol?
The main output for pharmacokinetic studies is to determine the level of the test agent in the blood. However, wherever possible and relevant, we will also collect tissues from the animals to determine the level of test agent in these tissues, which can provide information on accumulation of the test agent if the pharmacokinetic profile is not simple. This is particularly relevant to the liver, which is a common site of test agent accumulation.
Protocol 2: Protocol justification
Why is each type of animal, experimental model, and/or method selected for this protocol:
a) the most appropriate scientific approach?
Rabbits are well established models for the completion of test agent studies due to their similarities with humans in terms of the mechanisms of absorption, metabolism and elimination. Rabbits are used over rodents in some cases, where biology is more similar to humans in a specific way, e.g. similar expression of a clotting factor.
___________________________________________________________________
b) the most refined for the purpose?
These studies are designed to ensure that no animal experiences more than minor and transient discomfort from the procedures themselves. The protocols used are well validated. Dosing is performed in the most refined way possible, including the use of the smallest appropriate needle size where dosing requires a needle. Blood samples are collected from a superficial vessel using the smallest needle size that generates enough blood for the sample required.The use of the animals is maximised by the collection of other terminal tissues where additional information about the test agents can be gathered from these tissues.
___________________________________________________________________
For each model and/or method, what is the scientific need for the expected clinical signs?
Rabbits used for bleeding studies will be wildtype, and therefore will not have a bleeding phenotype. 
___________________________________________________________________
Why scientifically do the animals need to suffer to this degree?
Studies minimise suffering where possible (for example, procedures done under terminal anaesthesia). However, some procedures need to be performed in conscious animals in order to obtain valuable data. Apart from discomfort following surgery, no other procedures should cause any suffering more than mild and transient. 
___________________________________________________________________
Why can't you achieve your scientific outputs with an earlier humane endpoint, or without animals showing any clinical signs?
No clinical signs are expected that are more than mild and transient. Any body weight loss will not be accompanied by any clinical signs.
___________________________________________________________________
Will you be administering substances for experimental purposes?
Yes
___________________________________________________________________
How will you assess the suitability of these substances, and minimise the unnecessary harms arising from their administration given the particular strain or type of animal you will be using?
When assessing suitability, state how you will consider toxicity, efficacy, and sterility.
The test agents used will be from a variety of sources but will all have been designed for in vivo use. They will be carefully prepared in a laboratory to ensure no contamination during the formulation of the dosing solution. Any bulk supplies of substances will be aliquoted to avoid freeze/thaw cycles and contamination upon repeat use.
In vivo studies will only commence once drug candidates have been validated extensively in vitro to identify a small panel of lead candidates. Where test agents have not previously been administered to animals, we will minimise unnecessary harms by adopting a staggered dosing approach whereby a small number of animals are dosed first, followed by an observation period of up to 2 hours before the remaining animals are dosed.
How will you determine an appropriate dosing regimen?
Include routes, dosage volumes, frequencies, and durations.
Animals will be dosed on one occasion. The route of dosing will be determined based on the test agent in question. Maximum dosing volumes are as follows:
	Route of administration
	Max. dosing volume (ml/kg)

	s.c.
	1

	i.p.
	5

	i.v.
	2

	oral gavage
	10


Protocol 3
Title
Collection of blood samples from rabbits for in vitro assays
___________________________________________________________________
Protocol 3: Protocol details
Briefly describe the purposes of this protocol
Ensure that you state any relevant regulatory guidelines.
The purpose of this protocol is to provide blood from live rabbits for in vitro assays.
___________________________________________________________________
Given the controls and limitations in place, what is the highest severity that an animal could experience in this protocol?
Mild
___________________________________________________________________
What proportion of animals will experience this severity?
100%
___________________________________________________________________
Why are you proposing this severity category?
All animals will have at least one blood sample taken (AA/AB/AC). 
___________________________________________________________________
Locations where this protocol can be carried out
Select all that apply.
· University of Cambridge
___________________________________________________________________
Which of your objectives will this protocol address?
Select all that apply.
· To produce biological samples for ex vivo analysis
___________________________________________________________________
Protocol 3: Animals used in this protocol
Rabbits
Which life stages will be used during this protocol?
Select all that apply
· Adult
___________________________________________________________________
Will any animals coming on to this protocol be classed as ‘continued use’?
‘Continued use’ describes animals that are specifically genetically altered and bred for scientific use or animals that have had procedures applied to them in order to be prepared for use in this protocol.
No
___________________________________________________________________
Will you be re-using animals on to this protocol?
‘Re-use’ describes using animals again for a new experiment when you could equally use a naïve animal to get the same results.
Yes
___________________________________________________________________
Describe any procedure that may have been applied to these animals, and why you are choosing to re-use them.
Repeated occasions of blood sampling will performed. This will provide significant volumes of blood for in vitro analysis. Taking these from the same animal with extended rest periods in normal social housing in between will not cause significant harm to the animal, but will significantly reduce the number of animals used overall. 
What is the maximum number of animals that will be used on this protocol?
10
___________________________________________________________________
What is the maximum number of uses of this protocol per animal?
For example, if some animals will go through this protocol three more times after their first use, the number of uses will be four.   If no animals will go through this protocol more than once, enter '1'.
4
___________________________________________________________________
Protocol 3: Genetically altered animals (GAA)
Will this protocol use any genetically altered animals?
No
___________________________________________________________________
Protocol 3: Steps
Step 1 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Acute catheterisation of a superficial blood vessel (AA/AB)
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 2 (mandatory)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Blood sampling from a superficial vessel or via the catheter (AA/AB).
No more than a 10% loss in total blood volume in any 24h period or 15% in 28 days.
___________________________________________________________________
Is this step optional?
No
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 3 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Withdrawal of a blood sample under terminal anaesthesia (AC)
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 4 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Animals not being kept alive for re-use in this protocol will be killed by a Schedule 1 method.
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Protocol 3: Fate of animals
What will happen to animals at the end of this protocol?
Select all that apply
· Killed
· Kept alive
Will you be using non-schedule 1 killing methods on a conscious animal?
No
___________________________________________________________________
Protocol 3: Animal experience
Summarise the typical experience or end-to-end scenario for an animal being used in this protocol.
Consider the cumulative effect of any combinations of procedures that you may carry out.
Animals will typically have a blood sample taken on several occasions, the frequency of which will not cause cumulative harm. Therefore no animal should experience more than transient and mild discomfort. 
___________________________________________________________________
Describe the general humane endpoints that you will apply during the protocol.
These will be in addition to the endpoints stated for each step.
Any animal will be killed immediately by a Schedule 1 method if it shows signs of suffering that are greater than minor and transient or in any way compromises normal behaviour.
___________________________________________________________________
Protocol 3: Experimental design
What outputs are expected to arise from this protocol?
For example, test results, phenotypic information, or products.
Blood samples for use in in vitro assays. 
___________________________________________________________________
Will this protocol generate quantitative data?
No
___________________________________________________________________
Protocol 3: Protocol justification
Why is each type of animal, experimental model, and/or method selected for this protocol:
a) the most appropriate scientific approach?
In some aspects rabbits are very similar to humans in their bleeding profile (for example, sharing certain potential therapeutic targets not present in rodents), so blood samples from rabbits can be invaluable for complimenting bleeding disorder programmes. 
___________________________________________________________________
b) the most refined for the purpose?
Using repeated sampling on a small number of rabbits across the project can save use of other species, and be more physiologically relevant. The volume of blood obtained from a small number of rabbits can support large in vitro programmes. 
___________________________________________________________________
For each model and/or method, what is the scientific need for the expected clinical signs?
No clinical signs will be observed. 
___________________________________________________________________
Why scientifically do the animals need to suffer to this degree?
Suffering will be no more than mild and transient; necessary to obtain the blood samples. 
___________________________________________________________________
Why can't you achieve your scientific outputs with an earlier humane endpoint, or without animals showing any clinical signs?
Re-use of these rabbits for several blood samples will reduce numbers used, with minimal discomfort to them. 
___________________________________________________________________
Will you be administering substances for experimental purposes?
No
___________________________________________________________________
Protocol 4
Title
Models of bleeding and thrombosis
___________________________________________________________________
Protocol 4: Protocol details
Briefly describe the purposes of this protocol
Ensure that you state any relevant regulatory guidelines.
The purpose of this protocol is to assess the acute effects of test agents on models of bleeding or thrombosis. 
___________________________________________________________________
Given the controls and limitations in place, what is the highest severity that an animal could experience in this protocol?
Non-recovery
___________________________________________________________________
What proportion of animals will experience this severity?
100%
___________________________________________________________________
Why are you proposing this severity category?
Animals will be under terminal anaesthesia throughout any procedures. 
___________________________________________________________________
Locations where this protocol can be carried out
Select all that apply.
· University of Cambridge
___________________________________________________________________
Which of your objectives will this protocol address?
Select all that apply.
· To determine effect of at least 5 potential therapeutics on bleeding parameters for the treatment of bleeding disorders
___________________________________________________________________
Protocol 4: Animals used in this protocol
Mice
Which life stages will be used during this protocol?
Select all that apply
· Adult
___________________________________________________________________
Will any animals coming on to this protocol be classed as ‘continued use’?
‘Continued use’ describes animals that are specifically genetically altered and bred for scientific use or animals that have had procedures applied to them in order to be prepared for use in this protocol.
Yes
___________________________________________________________________
How did these animals start their use?
Describe the procedures that have been applied to animals that will continue their use on to this protocol.
Genetically altered animals (with or without associated wild type) for use in this protocol may be obtained from projects with the authority to breed and maintain genetically altered animals of that type and to provide them for use on other projects.
Will you be re-using animals on to this protocol?
‘Re-use’ describes using animals again for a new experiment when you could equally use a naïve animal to get the same results.
No
___________________________________________________________________
What is the maximum number of animals that will be used on this protocol?
1000
___________________________________________________________________
What is the maximum number of uses of this protocol per animal?
For example, if some animals will go through this protocol three more times after their first use, the number of uses will be four.   If no animals will go through this protocol more than once, enter '1'.
1
___________________________________________________________________
Rats
Which life stages will be used during this protocol?
Select all that apply
· Adult
___________________________________________________________________
Will any animals coming on to this protocol be classed as ‘continued use’?
‘Continued use’ describes animals that are specifically genetically altered and bred for scientific use or animals that have had procedures applied to them in order to be prepared for use in this protocol.
Yes
___________________________________________________________________
How did these animals start their use?
Describe the procedures that have been applied to animals that will continue their use on to this protocol.
Genetically altered animals (with or without associated wild type) for use in this protocol may be obtained from projects with the authority to breed and maintain genetically altered animals of that type and to provide them for use on other projects.
Will you be re-using animals on to this protocol?
‘Re-use’ describes using animals again for a new experiment when you could equally use a naïve animal to get the same results.
No
___________________________________________________________________
What is the maximum number of animals that will be used on this protocol?
1000
___________________________________________________________________
What is the maximum number of uses of this protocol per animal?
For example, if some animals will go through this protocol three more times after their first use, the number of uses will be four.   If no animals will go through this protocol more than once, enter '1'.
1
___________________________________________________________________
Rabbits
Which life stages will be used during this protocol?
Select all that apply
· Adult
___________________________________________________________________
Will any animals coming on to this protocol be classed as ‘continued use’?
‘Continued use’ describes animals that are specifically genetically altered and bred for scientific use or animals that have had procedures applied to them in order to be prepared for use in this protocol.
No
___________________________________________________________________
Will you be re-using animals on to this protocol?
‘Re-use’ describes using animals again for a new experiment when you could equally use a naïve animal to get the same results.
No
___________________________________________________________________
What is the maximum number of animals that will be used on this protocol?
50
___________________________________________________________________
What is the maximum number of uses of this protocol per animal?
For example, if some animals will go through this protocol three more times after their first use, the number of uses will be four.   If no animals will go through this protocol more than once, enter '1'.
1
___________________________________________________________________
Protocol 4: Genetically altered animals (GAA)
Will this protocol use any genetically altered animals?
Yes
___________________________________________________________________
Which general types or strains will you be using and why?
In rodents, GA animals with a genetic propensity for bleeding disorders will be used. However, harmful phenotypes causing suffering will not manifest on this protocol as they will be under terminal anaesthesia. 
Do you expect any of these GAAs to show a harmful phenotype with welfare consequences?
No
Protocol 4: Steps
Step 1 (mandatory)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Induction of terminal general anaesthesia (AC)
___________________________________________________________________
Is this step optional?
No
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 2 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Implantation of an intravenous catheter (AC)
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 3: Agent administration (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Administration of compounds, potential therapeutics, control substances or vehicles alone or in combination continuously or intermittently by one or more of the following routes:
a. Subcutaneous (AC)
b. Intraperitoneal (AC)
c. Intravenous (AC)
d. Via the intravenous catheter (AC)
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 4: Terminal bleeding parameters (mandatory)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Animals will undergo one or more of the following procedures:
a. Measure bleeding time from a superficial blood vessel or incisions in major organs such as the liver or kidney (AC) 
b. Induction of a venous or arterial thrombus by chemical or physical means (AC) WITH or WITHOUT placement of a flow probe or other device to monitor blood flow (AC) and WITH or WITHOUT measurement of bleeding time from a superficial blood vessel (AC) 
c. Conjoined cannulation of an artery and a vein (AC) WITH or WITHOUT placement of a flow probe or other device to monitor blood flow (AC) and WITH or WITHOUT measurement of bleeding time from a superficial blood vessel (AC)
___________________________________________________________________
Is this step optional?
No
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 5: Terminal blood withdrawal (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Withdrawal of a terminal blood sample (AC)
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 6: Schedule 1/ exsanguination (mandatory)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Animals will be killed by:
a) a Schedule 1 method or 
b) by exsanguination under terminal anaesthesia (AC), followed by confirmation of death using one of the confirmatory methods listed in Schedule 1.
___________________________________________________________________
Is this step optional?
No
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Protocol 4: Fate of animals
What will happen to animals at the end of this protocol?
Select all that apply
· Killed
Will you be using non-schedule 1 killing methods on a conscious animal?
No
___________________________________________________________________
Protocol 4: Animal experience
Summarise the typical experience or end-to-end scenario for an animal being used in this protocol.
Consider the cumulative effect of any combinations of procedures that you may carry out.
This protocol involves terminal anaesthesia, therefore animals are not expected to suffer any adverse effects apart from minor and transient distress caused by the induction of anaesthesia. Anaesthetic levels will be carefully monitored at a sufficient depth that the animals have no conscious awareness of the procedure and do not suffer any adverse effects.
___________________________________________________________________
Describe the general humane endpoints that you will apply during the protocol.
These will be in addition to the endpoints stated for each step.
The entire protocol will be performed under terminal general anaesthesia. 
___________________________________________________________________
Protocol 4: Experimental design
What outputs are expected to arise from this protocol?
For example, test results, phenotypic information, or products.
The protocol will produce data on the effects of potential therapeutics on bleeding parameters. 
___________________________________________________________________
Will this protocol generate quantitative data?
Yes
___________________________________________________________________
Will your experimental design be determined by a regulatory guideline?
No
Where relevant, explain how and when pilot studies will be used.
Pilot studies will be used to make sure that each technique is optimised under any differing conditions than previously used. Only small numbers of animals will be necessary for this, as each animal can be used for several techniques where appropriate. 
How will you choose different experimental groups?
For example, controls, dose levels, satellites etc.
Studies to test the impact of treatment interventions will be compared with appropriate vehicle or compound control groups. Test agents may be tested at a range of dose levels.
How will you choose control groups?
Provide a robust scientific justification for controls with significant suffering such as sham surgery controls or untreated infected controls.
A positive control, such as a drug in the clinic known to give the desired clinical response, may also be administered as a benchmark for the testing of the novel test agent. Routes of administration and frequency of dosing for the positive control may vary from the negative control and test agent groups as an efficacious dosing regimen may already be well established in the literature.
How will experiments and data analysis be randomised and blinded?
Wherever possible, researchers treating animals will be blind to the solution they are dosing using group numbers and colour coding.
How will you minimise variables to ensure reproducibility?
The sex and age of the animals from which samples are collected will be taken into consideration when animals are selected. All dosing, sample collection and sample preparation will be performed according to detailed SOPs to minimise any variability. Animals receiving vehicle and novel therapeutics will be treated at the same frequency and route of administration to allow for an effective comparison between the groups. Care will also be taken to ensure that the environmental variation between animals is minimised. Key substances to be administered to animals will be purchased from trusted suppliers in bulk to reduce the potential influence of different batches on the development of the phenotype.
How will you determine group sizes?
You should reference POWER calculations you have made, if relevant.
We have extensive experience with studies using this protocol and have used power calculations based on this work in order to determine group sizes. Based on this previous work, POWER calculations have identified n=8 per group to be adequate to assess the parameters evaluated in these studies.
However, we will revisit this after the first full study on this PPL, and adjust based on the data we collect if this number proves to be under- or over-powered.
How will you maximise the data output from the animals you use on this protocol?
We will collect the maximum amount of blood and tissue samples from each animal to ensure that the amount of data generated is maximised as much as possible.
In addition, any samples not completely used in this study will be made available for other team members and departments to use as part of other projects.
Protocol 4: Protocol justification
Why is each type of animal, experimental model, and/or method selected for this protocol:
a) the most appropriate scientific approach?
Rodents are the lowest species of mammal that allow us to model the complexity of bleeding disorders and will be used where possible. On occasion it may be more scientifically justified to use rabbits due to their similarity to humans. Mouse, rat, and rabbit models are well established and contribute unique parameters for the preclinical investigation of test agents. The biology of rodents and rabbits is well understood and many research tools exist, which allow us to develop test agents more rapidly and efficiently along the preclinical pathway and towards the clinic compared with other species.
The techniques in this protocol can be used to quantify and analyse the efficacy of test agents on bleeding parameters in a whole-body system, and to gauge effectiveness in a clinical setting. 
___________________________________________________________________
b) the most refined for the purpose?
A non-recovery protocol allows screening of promising compounds where administration of the test agent is acute and close to the bleeding event (i.e. prophylactic immediately before, or administration with an active bleed), without causing undue harm to a conscious animal. 
___________________________________________________________________
For each model and/or method, what is the scientific need for the expected clinical signs?
No clinical signs are expected. 
___________________________________________________________________
Why scientifically do the animals need to suffer to this degree?
Animals are not expected to suffer more than through induction of terminal anaesthesia. 
___________________________________________________________________
Why can't you achieve your scientific outputs with an earlier humane endpoint, or without animals showing any clinical signs?
No clinical signs expected. 
___________________________________________________________________
Will you be administering substances for experimental purposes?
Yes
___________________________________________________________________
How will you assess the suitability of these substances, and minimise the unnecessary harms arising from their administration given the particular strain or type of animal you will be using?
When assessing suitability, state how you will consider toxicity, efficacy, and sterility.
The test agents used will be from a variety of sources but will all have been designed for in vivo use. They will be carefully prepared in a laboratory to ensure no contamination during the formulation of the dosing solution. Any bulk supplies of substances will be aliquoted to avoid freeze/thaw cycles and contamination upon repeat use.
In vivo studies will only commence once drug candidates have been validated extensively in vitro to identify a small panel of lead candidates. Where test agents have not previously been administered to animals, we will minimise unnecessary harms by adopting a staggered dosing approach whereby a small number of animals are dosed first, followed by an observation period of up to 2 hours before the remaining animals are dosed.
How will you determine an appropriate dosing regimen?
Include routes, dosage volumes, frequencies, and durations.
Animals will only receive a single dose (or combination of doses) while under terminal anaesthesia. 
Protocol 5
Title
Rodent models of bleeding and thrombosis
___________________________________________________________________
Protocol 5: Protocol details
Briefly describe the purposes of this protocol
Ensure that you state any relevant regulatory guidelines.
The purpose of this protocol is to use established rodent bleeding and thrombosis models to test efficacy of potential therapeutics for bleeding disorders. 
___________________________________________________________________
Given the controls and limitations in place, what is the highest severity that an animal could experience in this protocol?
Moderate
___________________________________________________________________
What proportion of animals will experience this severity?
Mice - 5%
Rats - 10%
___________________________________________________________________
Why are you proposing this severity category?
Most strains under this will not suffer any harm more than mild or transient through procedures or phenotype. There are however two exceptions to this, hence the moderate severity:
Some animals may have a slow-release device implanted under recovery anaesthesia.
A strain of rat used (Haem A rat) may have a spontaneous bleeding episode during the study, which may reach moderate severity. 
___________________________________________________________________
Locations where this protocol can be carried out
Select all that apply.
· University of Cambridge
___________________________________________________________________
Which of your objectives will this protocol address?
Select all that apply.
· To determine effect of at least 5 potential therapeutics on bleeding parameters for the treatment of bleeding disorders
___________________________________________________________________
Protocol 5: Animals used in this protocol
Mice
Which life stages will be used during this protocol?
Select all that apply
· Adult
___________________________________________________________________
Will any animals coming on to this protocol be classed as ‘continued use’?
‘Continued use’ describes animals that are specifically genetically altered and bred for scientific use or animals that have had procedures applied to them in order to be prepared for use in this protocol.
Yes
___________________________________________________________________
How did these animals start their use?
Describe the procedures that have been applied to animals that will continue their use on to this protocol.
Genetically altered animals (with or without associated wild type) for use in this protocol may be obtained from projects with the authority to breed and maintain genetically altered animals of that type and to provide them for use on other projects.
Will you be re-using animals on to this protocol?
‘Re-use’ describes using animals again for a new experiment when you could equally use a naïve animal to get the same results.
No
___________________________________________________________________
What is the maximum number of animals that will be used on this protocol?
500
___________________________________________________________________
What is the maximum number of uses of this protocol per animal?
For example, if some animals will go through this protocol three more times after their first use, the number of uses will be four.   If no animals will go through this protocol more than once, enter '1'.
1
___________________________________________________________________
Rats
Which life stages will be used during this protocol?
Select all that apply
· Adult
___________________________________________________________________
Will any animals coming on to this protocol be classed as ‘continued use’?
‘Continued use’ describes animals that are specifically genetically altered and bred for scientific use or animals that have had procedures applied to them in order to be prepared for use in this protocol.
Yes
___________________________________________________________________
How did these animals start their use?
Describe the procedures that have been applied to animals that will continue their use on to this protocol.
Genetically altered animals (with or without associated wild type) for use in this protocol may be obtained from projects with the authority to breed and maintain genetically altered animals of that type and to provide them for use on other projects.
Will you be re-using animals on to this protocol?
‘Re-use’ describes using animals again for a new experiment when you could equally use a naïve animal to get the same results.
No
___________________________________________________________________
What is the maximum number of animals that will be used on this protocol?
250
___________________________________________________________________
What is the maximum number of uses of this protocol per animal?
For example, if some animals will go through this protocol three more times after their first use, the number of uses will be four.   If no animals will go through this protocol more than once, enter '1'.
1
___________________________________________________________________
Protocol 5: Genetically altered animals (GAA)
Will this protocol use any genetically altered animals?
Yes
___________________________________________________________________
Which general types or strains will you be using and why?
GA strains used will generally display some kind of bleeding disorder phenotype, or have a genetic modification in a pathway/mechanism involved with bleeding disorders. Most of the strains will not display harmful phenotypes under normal conditions. 
Do you expect any of these GAAs to show a harmful phenotype with welfare consequences?
Yes
Why are each of these harmful phenotypes necessary?
One GA strain that may be used under this protocol is a rat that doesn't express the gene for Factor VIII. This strain is integral for the pre-clinical development of effective treatments for haemophilia A, as it experiences spontaneous bleeds, providing a highly translatable model for testing prophylactic and on-demand treatment efficacy. As in human patients, FVIII-/- rats can also raise antibodies against FVIII treatment, giving the possibility to investigate solutions for this barrier to effective treatment.
How will you minimise the harms associated with these phenotypes?
Ensure that you include any humane endpoints that you will use.
Spontaneous bleeds in FVIII KO rats under this protocol should be rare, as treatment times before bleeding steps should be short (typically less than 24 hours). Haem A rats can usually be treated with clinical therapies such as rhFVIII or rFVIIa in a colony. However, there is a requirement for animals that go on to study with experimental therapies to be clear of any treatment with rhFVIII or rFVIIa before experimental protocols are started. Such rats that have a minor bleeding event that cannot be controlled by minor intervention or does not self-resolve within 24 hours, or that have a more significant bleeding event will be killed. Likewise if these rats develop a significant bleeding event whilst on study, they will be killed. Where bleeding events occur in control rats on study, these may be treated as described for stock animals, or the animals will be killed. The nails of the animal may be clipped to prevent injury induced by scratching, taking care to avoid the quick/blood vessels. Animals may be provided with wet/dry food on the floor of the cage to facilitate eating and drinking if needed and be given a plasma volume expander to recover blood loss.
Protocol 5: Steps
Step 1 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Subcutaneous implantation of a slow-release device (AB)
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
Yes
___________________________________________________________________
What are the likely adverse effects of this step?
State the expected adverse effect, including the likely incidence, and the anticipated degree and duration of suffering.
See general constraints for general anaesthesia recovery. 
Care will be taken to avoid disruption to subcutaneous vasculature when making the incision, but some bleeding may occur. 
Some body weight loss may be observed during recovery.
How will you monitor for, control, and limit any of these adverse effects?
If adverse effects can't be prevented, how will you attempt to ameliorate their initial signs?
No animal will be allowed to recover from anaesthesia unless the implantation is considered to be successful, and all incision bleeding has stopped. Wounds may be re-closed on one occasion within 48 hours of the initial surgery (AB), as per the general constraints.
What are the humane endpoints for this step?
This would be the point at which you would kill the animal to prevent further suffering.
Any animals not fully recovered from the surgery within 24 hours (eating, drinking and return to normal behaviour) or who suffer wound dehiscence on more than one occasion will be killed by a Schedule 1 method.
Step 2 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Administration of compounds, potential therapeutics, control substances or vehicles alone or in combination continuously or intermittently by one or more of the following routes:
a. Oral EITHER by gavage OR ad libitum in the diet OR in the drinking water (AA/AC)
b. Subcutaneous (AA/AC)
c. Intraperitoneal (AA/AC)
d. Intravenous (AA/AB/AC)
e. Via a slow-release device (AA/AC) previously implanted under step 1
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 3 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Blood sampling from a superficial vessel (AA/AB/AC)
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 4 (mandatory)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Induction of terminal general anaesthesia (AC) followed by one or more of the following procedures:
a. Implantation of an intravenous catheter and administration of substances (AC)
b. Measure bleeding time from a superficial blood vessel or incisions in major organs such as the liver or kidney (AC)
c. Induction of a venous or arterial thrombus by chemical or physical means (AC) 
WITH or WITHOUT placement of a flow probe or other device to monitor blood flow (AC) and WITH or WITHOUT measurement of bleeding time from a superficial blood vessel (AC) 
d. Conjoined cannulation of an artery and a vein (AC) WITH or WITHOUT placement of a flow probe or other device to monitor blood flow (AC) and WITH or WITHOUT measurement of bleeding time from a superficial blood vessel (AC)
___________________________________________________________________
Is this step optional?
No
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 5 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Withdrawal of a terminal blood sample (AC)
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 6 (mandatory)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Animals will be killed by a Schedule 1 method or by exsanguination under terminal anaesthesia (AC), followed by confirmation of death using one of the confirmatory methods listed in Schedule 1
___________________________________________________________________
Is this step optional?
No
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Protocol 5: Fate of animals
What will happen to animals at the end of this protocol?
Select all that apply
· Killed
Will you be using non-schedule 1 killing methods on a conscious animal?
No
___________________________________________________________________
Protocol 5: Animal experience
Summarise the typical experience or end-to-end scenario for an animal being used in this protocol.
Consider the cumulative effect of any combinations of procedures that you may carry out.
Most animals under this protocol will typically have administration of a test agent agent, followed by terminal anaesthesia for bleeding model procedures a few hours later. 
Some animals may undergo minor surgery for the implantation of a slow-release device in order to deliver the test agent, but this will be rare (under 5%). Occasionally a blood sample will be taken prior to terminal anaesthesia. 
___________________________________________________________________
Describe the general humane endpoints that you will apply during the protocol.
These will be in addition to the endpoints stated for each step.
For FVIII-KO rats, in a colony setting treatment with a clinically available FVIIa is possible. However, on study this would interfere with data capture; therefore, rats that have a minor bleeding event that cannot be controlled by minor intervention or does not self-resolve within 24 hours, or that have a more significant bleeding event will be killed.
Animals will be killed by a Schedule 1 method if they exhibit clinical signs including sustained piloerection, hunched posture, reluctance to move or isolation from cage mates. Animals will also be killed if they demonstrate a 15% weight loss sustained over 2 consecutive days (compared to peak body weight) or killed immediately if the weight loss is accompanied by any other signs of distress.
___________________________________________________________________
Protocol 5: Experimental design
What outputs are expected to arise from this protocol?
For example, test results, phenotypic information, or products.
The data generated from in vivo studies carried out under this protocol will provide vital proof-of-concept data on the efficacy of novel treatments against the pathologies involved with bleeding disorders. This will include data captured in an acute bleeding state, both in prophylactic treatment of inappropriate bleeding events, and "on-demand" treatment of existing bleeding events. 
___________________________________________________________________
Will this protocol generate quantitative data?
Yes
___________________________________________________________________
Will your experimental design be determined by a regulatory guideline?
No
Where relevant, explain how and when pilot studies will be used.
Establishment of a therapeutic window is very important for these studies (creating a model that can show when a novel compound has made a significant difference to a bleed event). This window can shift between studies, due to changes in species, strain, or equipment. Pilot studies are important to validate the model before each set of new studies. 
Pilot studies may also be used when working with a new experimental readout or technique where variation within the data is not yet known. In these cases, pilot studies with limited numbers of animals will typically be conducted to enable us to power subsequent larger studies appropriately.
How will you choose different experimental groups?
For example, controls, dose levels, satellites etc.
Studies to test the effect of treatment interventions will be compared with appropriate vehicle or compound control groups. Test agents may be tested at a range of dose levels. These are chosen in collaboration with our client taking into consideration pharmacokinetic and tolerability data, along with efficacy and dosing regimens of similar compounds (if available).
How will you choose control groups?
Provide a robust scientific justification for controls with significant suffering such as sham surgery controls or untreated infected controls.
Studies will frequently include a negative control group where they receive a vehicle solution such as saline, water or PBS. Animals receiving vehicle will be treated at the same frequency and route of administration as mice receiving the novel therapeutic to allow for an effective comparison between the groups.
A positive control, such as an established anti-coagulant or clotting agent, may also be administered as a benchmark for the testing of the novel test agent. Routes of administration and frequency of dosing for the positive control may vary from the negative control and test agent groups as an efficacious dosing regimen may already be well established in the literature.
How will experiments and data analysis be randomised and blinded?
Wherever possible, researchers treating animals will be blind to the solution they are dosing using group numbers and colour coding. 
Animals will generally be randomised to a parameter relevant to the study (e.g. body weight; pseudo-randomisation).
How will you minimise variables to ensure reproducibility?
The sex and age of the animals will be taken into consideration when animals are selected. Where possible all animals will be acquired from the same colony from an established supplier, or bred in-house for the studies. All dosing, sample collection and sample preparation will be performed according to detailed SOPs to minimise any variability. Animals receiving vehicle and novel therapeutics will be treated at the same frequency and route of administration to allow for an effective comparison between the groups.
Key substances to be administered to animals, such as anti-coagulants and clotting agents, will be purchased from trusted suppliers or obtained directly from the client, in sufficient quantities in the same batch to cover complete studies. Care will also be taken to ensure that the environmental variation between animals is minimised. 
How will you determine group sizes?
You should reference POWER calculations you have made, if relevant.
As these models will continued to be refined as part of the work under this licence, small pilot studies will be performed and data inputted into the power calculations prior to the commencement of larger programmes of work. Where appropriate, a review of the literature will also be performed to inform on the most appropriate group sizes for novel conditions. Based on previous experience, however, we expect a group size of 8 to be adequate for the majority of parameters measured as part of this work determining therapeutic efficacy. However, we will continue to review this based on new strains and experimental conditions we encounter. 
How will you maximise the data output from the animals you use on this protocol?
We will collect the maximum amount of blood and tissue samples from each animal to ensure that the amount of data generated is maximised as much as possible.
In addition, any samples not completely used in this study are made available for other team members and departments to use as part of other projects.
Protocol 5: Protocol justification
Why is each type of animal, experimental model, and/or method selected for this protocol:
a) the most appropriate scientific approach?
Rodents are the lowest species of mammal that allow us to model the complexity of bleeding disorders and mouse and rat models are well established and contribute unique parameters for the preclinical investigation of test agents.The biology of rodents is well understood and many research tools exist, which allow us to develop test agents more rapidly and efficiently along the preclinical pathway and towards the clinic compared with other species.
The techniques in this protocol can be used to quantify and analyse the efficacy of test agents on bleeding parameters in a whole-body system, and to gauge effectiveness in a clinical setting. 
___________________________________________________________________
b) the most refined for the purpose?
These studies are designed to ensure that no animal experiences more than minor and transient discomfort from the procedures themselves, and most will be done under terminal anaesthesia. The protocols used are well validated. Dosing is performed in the most refined way possible, including the use of the smallest appropriate needle size where dosing requires a needle. Blood samples are collected from a superficial vessel using the smallest needle size that generates enough blood for the sample required. The use of the animals is maximised by the collection of other terminal tissues where additional information about the test agents can be gathered from these tissues.
___________________________________________________________________
For each model and/or method, what is the scientific need for the expected clinical signs?
Animals are not expected to suffer more than minor and transient effects of the procedures themselves. However, while on study, animals with a harmful phenotype under this protocol may experience a spontaneous bleed. These bleeds are unavoidable as they are part of their inherent phenotype.   
___________________________________________________________________
Why scientifically do the animals need to suffer to this degree?
Spontaneous bleeding events are not possible to control and therefore some degree of suffering is needed in order to study these important models. 
___________________________________________________________________
Why can't you achieve your scientific outputs with an earlier humane endpoint, or without animals showing any clinical signs?
In most cases an animal will not experience a spontaneous bleed while on study; we carefully plan studies to recruit animals as soon as possible to minimise risk of a bleed occurring. However, some bleeding events may occur which cannot be avoided. 
___________________________________________________________________
Will you be administering substances for experimental purposes?
Yes
___________________________________________________________________
How will you assess the suitability of these substances, and minimise the unnecessary harms arising from their administration given the particular strain or type of animal you will be using?
When assessing suitability, state how you will consider toxicity, efficacy, and sterility.
The test agents used will be from a variety of sources but will all have been designed for in vivo use. They will be carefully prepared in a laboratory to ensure no contamination during the formulation of the dosing solution. Any bulk supplies of substances will be aliquoted to avoid freeze/thaw cycles and contamination upon repeat use.
In vivo studies will only commence once drug candidates have been validated extensively in vitro to identify a small panel of lead candidates. Where test agents have not previously been administered to animals, we will minimise unnecessary harms by adopting a staggered dosing approach whereby a small number of animals are dosed first, followed by an observation period of up to 2 hours before the remaining animals are dosed.
How will you determine an appropriate dosing regimen?
Include routes, dosage volumes, frequencies, and durations.
Animals will be dosed on one or several occasions. The route of dosing will be determined based on the test agent in question. Maximum dosing volumes are as follows:
	Mouse
	Daily max volume (ml/kg)
	Max no. per day <7 days
	Max no. per day >7 days
	Max total no.

	s.c.
	20
	3
	2
	24

	i.p.
	20
	2
	1
	30

	i.v.
	10
	2
	1
	14

	oral gavage
	20
	3
	2
	30

	Rat
	Daily max volume (ml/kg)
	Max no. per day <7 days
	Max no. per day >7 days
	Max total no.

	s.c.
	10
	3
	2
	24

	i.p.
	10
	2
	1
	24

	i.v.
	5
	2
	1
	14

	oral gavage
	20
	2
	1
	24


Protocol 6
Title
Bleeding and thrombosis models in GA mice with a severe phenotype
___________________________________________________________________
Protocol 6: Protocol details
Briefly describe the purposes of this protocol
Ensure that you state any relevant regulatory guidelines.
The purpose of this protocol is to use established bleeding and thrombosis models in mice that display severe bleeding phenotypes, to test efficacy of potential therapeutics for bleeding disorders. 
___________________________________________________________________
Given the controls and limitations in place, what is the highest severity that an animal could experience in this protocol?
Severe
___________________________________________________________________
What proportion of animals will experience this severity?
Approximately 5% of animals may experience severe levels of severity. 
___________________________________________________________________
Why are you proposing this severity category?
Factor VIII KO (B6;129S-F8tm1kaz/J) mice, a model of haemophilia A, and Factor X KO, a model of haemophilia B, may be used under this protocol. A proportion of these mice are expected to have spontaneous bleeding episodes. Most mice will complete a short study (approximately 24 hours) without a bleeding incident. However, chances of a bleed increase the longer the study lasts; for dosing studies lasting for weeks it is expected that approximately 5% of mice will need to be humanely killed and an additional up to 5% may die suddenly from a severe haemorrhage while on study. 
Integrin KO (B6;129S2-Itgb3tm1Hyn/J) mice, a model of Glanzmann's thrombasthenia, may be used on this protocol. As with Haem A mice, chances of fatal bleeds increase with time on study. It is estimated that up to 5% of mice may be found dead. 
___________________________________________________________________
Locations where this protocol can be carried out
Select all that apply.
· University of Cambridge
___________________________________________________________________
Which of your objectives will this protocol address?
Select all that apply.
· To determine effect of at least 5 potential therapeutics on bleeding parameters for the treatment of bleeding disorders
___________________________________________________________________
Protocol 6: Animals used in this protocol
Mice
Which life stages will be used during this protocol?
Select all that apply
· Adult
___________________________________________________________________
Will any animals coming on to this protocol be classed as ‘continued use’?
‘Continued use’ describes animals that are specifically genetically altered and bred for scientific use or animals that have had procedures applied to them in order to be prepared for use in this protocol.
Yes
___________________________________________________________________
How did these animals start their use?
Describe the procedures that have been applied to animals that will continue their use on to this protocol.
Genetically altered animals (with or without associated wild type) for use in this protocol may be obtained from projects with the authority to breed and maintain genetically altered animals of that type and to provide them for use on other projects.
Will you be re-using animals on to this protocol?
‘Re-use’ describes using animals again for a new experiment when you could equally use a naïve animal to get the same results.
No
___________________________________________________________________
What is the maximum number of animals that will be used on this protocol?
1000
___________________________________________________________________
What is the maximum number of uses of this protocol per animal?
For example, if some animals will go through this protocol three more times after their first use, the number of uses will be four.   If no animals will go through this protocol more than once, enter '1'.
1
___________________________________________________________________
Protocol 6: Genetically altered animals (GAA)
Will this protocol use any genetically altered animals?
Yes
___________________________________________________________________
Which general types or strains will you be using and why?
Animals with a genetic pre-disposition for bleeding disorders will be used under this protocol:
· Mice that do not express the gene for Factor VIII, a model of haemophilia A.
· Mice that do not express the gene for Factor IX, a model of haemophilia B.
· Mice that do not express the gene for beta-Integrin, a model of Glanzmann's thrombasthenia.
Do you expect any of these GAAs to show a harmful phenotype with welfare consequences?
Yes
Why are each of these harmful phenotypes necessary?
The strains of mice are integral for the pre-clinical development of effective treatments for haemophilia A and B, and Glanzmann's thrombasthenia, using an effective translatable acute bleeding model specifically for mice. 
How will you minimise the harms associated with these phenotypes?
Ensure that you include any humane endpoints that you will use.
Through working with these strains we have constructed a package of enhanced care and monitoring to identify any mice that may be deteriorating. 
For example, Haem A mice are more likely to experience bleeds around 100 days old (with a greatly reduced risk of a bleed either side of this time). Therefore we would avoid keeping the animals beyond this age wherever possible, but if there is an experimental need we will monitor very closely any animals in the colony at this age, to get them through this risk period.
Any mice found be hunched or reluctant to move may indicate that they have an internal bleed; these mice will be killed. Mice found with external bleeds through scratches or fights that do not resolve with the intervention (i.e. the use of a styptic pen) will be killed. 
Protocol 6: Steps
Step 1 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Subcutaneous implantation of a slow-release device (AB)
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
Yes
___________________________________________________________________
What are the likely adverse effects of this step?
State the expected adverse effect, including the likely incidence, and the anticipated degree and duration of suffering.
See general constraints for surgery & general anaesthesia. 
Care will be taken to avoid disruption to subcutaneous vasculature when making the incision, but some bleeding may occur. 
Some body weight loss may be observed during recovery.
How will you monitor for, control, and limit any of these adverse effects?
If adverse effects can't be prevented, how will you attempt to ameliorate their initial signs?
No animal will be allowed to recover from anaesthesia unless the implantation is considered to be successful, and all incision bleeding has stopped. Wounds may be re-closed on one occasion within 48 hours of the initial surgery (AB), as per the general constraints.
What are the humane endpoints for this step?
This would be the point at which you would kill the animal to prevent further suffering.
Any animals not fully recovered from the surgery within 24 hours (eating, drinking and return to normal behaviour) or who suffer wound dehiscence on more than one occasion will be killed by a Schedule 1 method.
Step 2 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Administration of compounds, potential therapeutics, control substances, immunosupressant or vehicles alone or in combination continuously or intermittently by one or more of the following routes:
a. Oral EITHER by gavage OR ad libitum in the diet OR in the drinking water (AA/AC)
b. Subcutaneous (AA/AB/AC)
c. Intraperitoneal (AA/AB/AC)
d. Intravenous (AA/AB/AC)
e. Via a slow-release device (AA/AC) previously implanted under step 1
f. Hydrodynamic delivery of substances via a peripheral vein (AB/AC) on up to 4 occasions, with a minimum of 14 days between each injection
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
Yes
___________________________________________________________________
What are the likely adverse effects of this step?
State the expected adverse effect, including the likely incidence, and the anticipated degree and duration of suffering.
The majority of dosing is not expected to cause adverse effects.
Animals may be subdued for around 2 hours after hydrodynamic delivery of substances.
Administration of novel test agents may cause body weight loss, either transiently or maintained throughout dosing.
How will you monitor for, control, and limit any of these adverse effects?
If adverse effects can't be prevented, how will you attempt to ameliorate their initial signs?
Immediately following hydrodynamic dosing animals may exhibit subdued behaviour. They will be closely monitored; behaviour is expected to return to normal within 2 hours. They will be checked again 24 hours post-dosing.
Weight loss will be monitored closely during the initial phase of any study administering test agents to animals. Animals experiencing body weight loss will be provided with supplements such as mash or gel diet (when not being dosed via the food or drinking water) and/or forage mix and floor food.
What are the humane endpoints for this step?
This would be the point at which you would kill the animal to prevent further suffering.
Any animals that remain subdued 2 hours after hydrodynamic injection will be killed by a Schedule 1 method.
Any animal experiencing weight loss approaching 15% that is sustained for over 48 hours will be killed by a Schedule 1 method. Any animal that experiences weight loss over 15% will be immediately killed.
Step 3 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Blood sampling from a superficial vessel (AA/AB/AC)
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 4 (mandatory)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Induction of terminal general anaesthesia (AC) followed by one or more of the following procedures:
a. Implantation of an intravenous catheter and administration of substances (AC)
b. Measure bleeding time from a superficial blood vessel or incisions in major organs such as the liver or kidney (AC)
c. Induction of a venous or arterial thrombus by chemical or physical means (AC)
WITH or WITHOUT placement of a flow probe or other device to monitor blood flow (AC) and
WITH or WITHOUT measurement of bleeding time from a superficial blood vessel (AC)
d. Conjoined cannulation of an artery and a vein (AC)
WITH or WITHOUT placement of a flow probe or other device to monitor blood flow (AC) and 
WITH or WITHOUT measurement of bleeding time from a superficial blood vessel (AC)
___________________________________________________________________
Is this step optional?
No
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 5 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Withdrawal of a terminal blood sample (AC)
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 6 (mandatory)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Animals will be killed by a Schedule 1 method or by exsanguination under terminal anaesthesia (AC), followed by confirmation of death using one of the confirmatory methods listed in Schedule 1
___________________________________________________________________
Is this step optional?
No
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Protocol 6: Fate of animals
What will happen to animals at the end of this protocol?
Select all that apply
· Killed
Will you be using non-schedule 1 killing methods on a conscious animal?
No
___________________________________________________________________
Protocol 6: Animal experience
Summarise the typical experience or end-to-end scenario for an animal being used in this protocol.
Consider the cumulative effect of any combinations of procedures that you may carry out.
Most animals under this protocol will typically have administration of a test agent agent, followed by terminal anaesthesia for bleeding model procedures a few hours later. 
Some animals may undergo minor surgery for the implantation of a slow-release device in order to deliver the test agent, but this will be rare (under 5%). Occasionally a blood sample will be taken prior to terminal anaesthesia. 
___________________________________________________________________
Describe the general humane endpoints that you will apply during the protocol.
These will be in addition to the endpoints stated for each step.
B6;129S-F8tm1kaz/J mice, a model of haemophilia A, are expected to have spontaneous bleeding episodes and a shortened life span. These mice do require careful handling to minimise the incidence of bleeding, including the provision of extra surgical bedding (which is white in order to see blood more easily) and being housed in small numbers (around 4-5 where possible). All mice on repeat sampling experiments may reach the humane end point (clinical signs such as piloerection and hunching, or a reluctance to move), and approximately 5% may die suddenly, from a major bleeding episode. It cannot be concluded that these mice will have not suffered severe pain and distress and should be recorded as severe. These mice can have bleeds originating from the ears/associated subcutaneous areas that can show blood loss but in most cases completely resolve. Mice that have bleeds from the ears that do not resolve fully within 24 hours; or have accompanying clinical signs such as piloerection or being subdued or reluctant to move will be killed. Mice will be observed for changes in gait that may indicate bleeding in the joints and will be killed immediately if they show signs of consistent non-weight bearing on the affected limb, even if a joint bleed is not obviously present. 
B6.129P2-F9tm1Dws/J mice, a model of Haemophilia B, will be used under this protocol. Unpreventable and untreatable deaths may occur in these mice while on a study, not necessarily related to procedures. Approximately 5% of the animals may be found dead through an unrelated bleed while on study, or through increased handling for dosing. If animals are found significantly hunched, or alert but reluctant to move around cage when prompted, they will be sch1 killed. External bleed events (such as skin lesions) are rare in these mice, but if found they will typically be treated with a styptic pen or powder to attempt to stem the bleed and allow healing (suitable non-irritant styptic treatments were advised by NVS for previous Haem B colony), or similar treatments when consulting with the NVS. Nails may also be trimmed to prevent additional bleeding. If two consecutive days of treatment for the bleed event is not effective, then the animal will be Sch1 killed. Likewise, if the mouse has a third separate bleed event, then it will be Sch1 killed. 
ß3 KO (B6;129S2-Itgb3tm1Hyn/J) mice, for the study of Glanzmann’s thrombasthenia, are expected to have spontaneous bleeding episodes and a shortened life span. These mice require careful handling to minimise the incidence of bleeding, including the provision of extra surgical bedding and being housed in small numbers. All mice on repeat dosing experiments may reach the humane end point (either bleeding from the gastrointestinal tract; or piloerection and hunching; or a reluctance to move) sooner than wild-type mice, and approximately 5% may die suddenly from an acute bleed. It cannot be concluded that these mice will have not suffered severe pain and distress and should be recorded as severe. An observation sheet has been developed, to monitor for clinical signs of major bleeds following a regulated procedure, to try and reduce this number of animals that may be found dead. Mice that have indications of a major bleed that cannot be easily resolved, have piloerection and are subdued, or are reluctant to move will be killed.
Any animal will be killed immediately by a Schedule 1 method if it shows signs of suffering that are greater than minor and transient or compromises normal behaviour (for example hunching, piloerection). Where blood samples are collected over several days post-dosing, a small body weight loss of less than 10% may be observed on the day following the dose. Any animal displaying a bodyweight loss of greater than 10% will immediately be killed by a Schedule 1 method.
___________________________________________________________________
Protocol 6: Experimental design
What outputs are expected to arise from this protocol?
For example, test results, phenotypic information, or products.
The data generated from in vivo studies carried out under this protocol will provide vital proof-of-concept data on the efficacy of novel treatments against the pathologies involved with bleeding disorders. This will include data captured in an acute bleeding state, both in prophylactic treatment of inappropriate bleeding events, and "on-demand" treatment of existing bleeding events. 
___________________________________________________________________
Will this protocol generate quantitative data?
Yes
___________________________________________________________________
Will your experimental design be determined by a regulatory guideline?
No
Where relevant, explain how and when pilot studies will be used.
Establishment of a therapeutic window is very important for these studies (creating a model that can show when a novel compound has made a significant difference to a bleed event). This window can shift between studies, due to changes in species, strain, or equipment. Pilot studies are important to validate the model before each set of new studies. 
Pilot studies may also be used when working with a new experimental readout or technique where variation within the data is not yet known. In these cases, pilot studies with limited numbers of animals will typically be conducted to enable us to power subsequent larger studies appropriately.
How will you choose different experimental groups?
For example, controls, dose levels, satellites etc.
Studies to test the effect of treatment interventions will be compared with appropriate vehicle or compound control groups. Test agents may be tested at a range of dose levels. These are chosen in collaboration with our client taking into consideration pharmacokinetic and tolerability data, along with efficacy and dosing regimens of similar compounds (if available).
How will you choose control groups?
Provide a robust scientific justification for controls with significant suffering such as sham surgery controls or untreated infected controls.
Studies will frequently include a negative control group where they receive a vehicle solution such as saline, water or PBS. Animals receiving vehicle will be treated at the same frequency and route of administration as mice receiving the novel therapeutic to allow for an effective comparison between the groups.
A positive control, such as an established clotting agent, may also be administered as a benchmark for the testing of the novel test agent. Routes of administration and frequency of dosing for the positive control may vary from the negative control and test agent groups as an efficacious dosing regimen may already be well established in the literature.
How will experiments and data analysis be randomised and blinded?
Wherever possible, researchers treating animals will be blind to the solution they are dosing using group numbers and colour coding. 
Animals will generally be randomised to a parameter relevant to the study (e.g. body weight; pseudo-randomisation).
How will you minimise variables to ensure reproducibility?
The sex and age of the animals will be taken into consideration when animals are selected. Where possible all animals will be acquired from the same colony from an established supplier, or bred in-house for the studies. All dosing, sample collection and sample preparation will be performed according to detailed SOPs to minimise any variability. Animals receiving vehicle and novel therapeutics will be treated at the same frequency and route of administration to allow for an effective comparison between the groups.
Key substances to be administered to animals, such as clotting agents, will be purchased from trusted suppliers or obtained directly from the client, in sufficient quantities in the same batch to cover complete studies. Care will also be taken to ensure that the environmental variation between animals is minimised.
How will you determine group sizes?
You should reference POWER calculations you have made, if relevant.
As these models will continued to be refined as part of the work under this licence, small pilot studies will be performed and data inputted into the power calculations prior to the commencement of larger programmes of work. Where appropriate, a review of the literature will also be performed to inform on the most appropriate group sizes for novel conditions. Based on previous experience, however, we expect a group size of 8 to be adequate for the majority of parameters measured as part of this work determining therapeutic efficacy. However, we will continue to review this based on new strains and experimental conditions we encounter. 
How will you maximise the data output from the animals you use on this protocol?
We will collect the maximum amount of blood and tissue samples from each animal to ensure that the amount of data generated is maximised as much as possible.
In addition, any samples not completely used in this study are made available for other team members and departments to use as part of other projects.
Protocol 6: Protocol justification
Why is each type of animal, experimental model, and/or method selected for this protocol:
a) the most appropriate scientific approach?
Rodents are the lowest species of mammal that allow us to model the complexity of bleeding disorders, and mouse models are well established and contribute unique parameters for the preclinical investigation of test agents. The biology of rodents is well understood and many research tools exist, which allow us to develop test agents more rapidly and efficiently along the preclinical pathway and towards the clinic compared with other species.
The techniques in this protocol can be used to quantify and analyse the efficacy of test agents on bleeding parameters in a whole-body system, and to gauge effectiveness in a clinical setting. 
___________________________________________________________________
b) the most refined for the purpose?
These studies are designed to ensure that no animal experiences more than minor and transient discomfort from the procedures themselves. The protocols used are well validated. Dosing is performed in the most refined way possible, including the use of the smallest appropriate needle size where dosing requires a needle. Blood samples are collected from a superficial vessel using the smallest needle size that generates enough blood for the sample required. The use of the animals is maximised by the collection of other terminal tissues where additional information about the test agents can be gathered from these tissues.
Hydrodynamic injection allows for rapid introduction of test agents (primarily genetic material) into target cells (primarily hepatocytes) through injecting into a superficial vessel. It causes little to no harm as it is done under brief anaesthesia. 
___________________________________________________________________
For each model and/or method, what is the scientific need for the expected clinical signs?
Animals are not expected to suffer more than minor and transient effects of the procedures themselves. However, while on study, animals with a harmful phenotype under this protocol may experience a spontaneous bleed. These bleeds are unavoidable as they are part of their inherent phenotype.   
___________________________________________________________________
Why scientifically do the animals need to suffer to this degree?
Spontaneous bleeding events are not possible to control and therefore suffering is needed in order to study these important models. Additionally, spontaneous bleeding episodes are an important aspect of the human disease, so it is important to maintain this translatability where possible. 
___________________________________________________________________
Why can't you achieve your scientific outputs with an earlier humane endpoint, or without animals showing any clinical signs?
In most cases an animal will not experience a spontaneous bleed while on study; we carefully plan studies to recruit animals as soon as possible to minimise risk of a bleed occurring. However, some bleeding events may occur which cannot be avoided. 
___________________________________________________________________
Will you be administering substances for experimental purposes?
Yes
___________________________________________________________________
How will you assess the suitability of these substances, and minimise the unnecessary harms arising from their administration given the particular strain or type of animal you will be using?
When assessing suitability, state how you will consider toxicity, efficacy, and sterility.
The test agents used will be from a variety of sources but will all have been designed for in vivo use. They will be carefully prepared in a laboratory to ensure no contamination during the formulation of the dosing solution. Any bulk supplies of substances will be aliquoted to avoid freeze/thaw cycles and contamination upon repeat use.
In vivo studies will only commence once drug candidates have been validated extensively in vitro to identify a small panel of lead candidates. Where test agents have not previously been administered to animals, we will minimise unnecessary harms by adopting a staggered dosing approach whereby a small number of animals are dosed first, followed by an observation period of up to 2 hours before the remaining animals are dosed.
How will you determine an appropriate dosing regimen?
Include routes, dosage volumes, frequencies, and durations.
Animals will be dosed on one or several occasions. The route of dosing will be determined based on the test agent in question. Maximum dosing volumes are as follows:
	Route of administration 
	Daily max volume (ml/kg)
	Max no. per day <7 days
	Max no. per day >7 days
	Max total no. 

	s.c.
	20
	3
	2
	24

	i.p.
	20
	2
	1
	30

	i.v.
	10
	2
	1
	14

	oral gavage
	20
	3
	2
	30


Protocol 7
Title
Rabbit models of bleeding and thrombosis
___________________________________________________________________
Protocol 7: Protocol details
Briefly describe the purposes of this protocol
Ensure that you state any relevant regulatory guidelines.
The purpose of this protocol is to both develop and use established rabbit bleeding and thrombosis models to test efficacy of potential therapeutics for bleeding disorders. 
___________________________________________________________________
Given the controls and limitations in place, what is the highest severity that an animal could experience in this protocol?
Moderate
___________________________________________________________________
What proportion of animals will experience this severity?
5%
___________________________________________________________________
Why are you proposing this severity category?
The vast majority of animals are not expected to experience harm more than mild and transient through procedures on this protocol. A small proportion will undergo minor surgery for the implantation of a slow-release device. 
___________________________________________________________________
Locations where this protocol can be carried out
Select all that apply.
· University of Cambridge
___________________________________________________________________
Which of your objectives will this protocol address?
Select all that apply.
· To determine effect of at least 5 potential therapeutics on bleeding parameters for the treatment of bleeding disorders
___________________________________________________________________
Protocol 7: Animals used in this protocol
Rabbits
Which life stages will be used during this protocol?
Select all that apply
· Adult
___________________________________________________________________
Will any animals coming on to this protocol be classed as ‘continued use’?
‘Continued use’ describes animals that are specifically genetically altered and bred for scientific use or animals that have had procedures applied to them in order to be prepared for use in this protocol.
No
___________________________________________________________________
Will you be re-using animals on to this protocol?
‘Re-use’ describes using animals again for a new experiment when you could equally use a naïve animal to get the same results.
No
___________________________________________________________________
What is the maximum number of animals that will be used on this protocol?
200
___________________________________________________________________
What is the maximum number of uses of this protocol per animal?
For example, if some animals will go through this protocol three more times after their first use, the number of uses will be four.   If no animals will go through this protocol more than once, enter '1'.
1
___________________________________________________________________
Protocol 7: Genetically altered animals (GAA)
Will this protocol use any genetically altered animals?
No
___________________________________________________________________
Protocol 7: Steps
Step 1 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Subcutaneous implantation of a slow-release device (AB)
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
Yes
___________________________________________________________________
What are the likely adverse effects of this step?
State the expected adverse effect, including the likely incidence, and the anticipated degree and duration of suffering.
See general constraints for surgery & general anaesthesia. Some body weight loss may be observed during recovery.
How will you monitor for, control, and limit any of these adverse effects?
If adverse effects can't be prevented, how will you attempt to ameliorate their initial signs?
No animal will be allowed to recover from anaesthesia unless the implantation is considered to be successful. Wounds may be re-closed on one occasion within 48 hours of the initial surgery (AB), as per the general constraints.
What are the humane endpoints for this step?
This would be the point at which you would kill the animal to prevent further suffering.
Any animals not fully recovered from the surgery within 24 hours (eating, drinking and return to normal behaviour) or who suffer wound dehiscence on more than one occasion will be killed by a Schedule 1 method.
Step 2 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Administration of compounds, potential therapeutics, control substances or vehicles alone or in combination continuously or intermittently by one or more of the following routes:
a. Oral EITHER by gavage OR ad libitum in the diet OR in the drinking water (AA/AC)
b. Subcutaneous (AA/AC)
c. Intraperitoneal (AA/AC)
d. Intravenous (AA/AB/AC)
e. Intramuscular (AA/AC)
f. Via a slow-release device (AA/AC) previously implanted under step 1
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 3 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Acute catheterisation of a superficial vessel (AA/AB/AC)
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 4 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Measure bleeding time from a superficial blood vessel (AA/AB) with a minimum of 24 hours between each measurement.
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 5 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Blood sampling from a superficial vessel or catheter (AA/AB).
No more than a 10% loss in total blood volume in any 24h period or 15% in 28 days.
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 6 (mandatory)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Induction of terminal general anaesthesia (AC) followed by one or more of the following procedures:
a. Implantation of an intravenous catheter and administration of substances (AC)
b. Measure bleeding time from a superficial blood vessel (AC) or incisions in major organs such as the liver of kidney (AC)
c. Induction of a venous or arterial thrombus by chemical or physical means (AC) 
WITH or WITHOUT placement of a flow probe or other device to monitor blood flow (AC) and
WITH or WITHOUT measurement of bleeding time from a superficial blood vessel (AC)
d. Conjoined cannulation of an artery and a vein (AC)
WITH or WITHOUT placement of a flow probe or other device to monitor blood flow (AC) and
WITH or WITHOUT measurement of bleeding time from a superficial blood vessel (AC)
___________________________________________________________________
Is this step optional?
No
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 7 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Withdrawal of a terminal blood sample (AC)
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 8 (mandatory)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Animals will be killed by a Schedule 1 method, or by exsanguination followed by confirmation of death by one of the methods listed in Schedule1
___________________________________________________________________
Is this step optional?
No
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Protocol 7: Fate of animals
What will happen to animals at the end of this protocol?
Select all that apply
· Killed
Will you be using non-schedule 1 killing methods on a conscious animal?
No
___________________________________________________________________
Protocol 7: Animal experience
Summarise the typical experience or end-to-end scenario for an animal being used in this protocol.
Consider the cumulative effect of any combinations of procedures that you may carry out.
Each rabbit will typically be used in a way to maximise data collection from them, due to increased blood volumes that are available. This particularly includes deploying multiple techniques under terminal anaesthesia. 
A typical study will involve administration of a test agent, normally through a minimally invasive method, but in a small proportion of animals (less than 5%) through an implanted slow-release device. This will normally be followed by assessment of bleeding time under recovery anaesthesia, on one or two occasions. 
At the end of the study all other procedures will be performed under terminal anaesthesia, under close observation to ensure sufficient depth of anaesthesia. This will typically include bleeding time assessment and induction of thrombus formation and/or AV shunt. This allows a direct assessment of the potential adverse effects of a test agent versus its efficacy in the same animal, and minimises the number of animals required to do this.
___________________________________________________________________
Describe the general humane endpoints that you will apply during the protocol.
These will be in addition to the endpoints stated for each step.
With the exception of surgical implantation of a slow-release device, animals used under this protocol are not expected to suffer anything other than transient discomfort and no lasting harm. Signs a rabbit may be suffering from stress or fear can include hiding or chewing cage bars; over-grooming; altered feeding or toileting habits; over-drinking or playing with the water bottle; sitting hunched or reluctant to move; repeatedly circling the enclosure. Animals showing evidence of suffering that is greater than minor or transient or in any way compromises its normal behaviour, that cannot be alleviated by prompt intervention, will be killed by a Schedule 1 method.
___________________________________________________________________
Protocol 7: Experimental design
What outputs are expected to arise from this protocol?
For example, test results, phenotypic information, or products.
The data generated from in vivo studies carried out under this protocol will provide vital proof-of-concept data on the efficacy of novel treatments against the pathologies involved with bleeding disorders. This will include data captured in an acute bleeding state, both in prophylactic treatment of inappropriate bleeding events, and "on-demand" treatment of existing bleeding events. 
___________________________________________________________________
Will this protocol generate quantitative data?
Yes
___________________________________________________________________
Will your experimental design be determined by a regulatory guideline?
No
Where relevant, explain how and when pilot studies will be used.
Establishment of a therapeutic window is very important for these studies (creating a model that can show when a novel compound has made a significant difference to a bleed event). This window can shift between studies, due to changes in species, strain, or equipment. Pilot studies are important to validate the model before each set of new studies. 
Pilot studies may also be used when working with a new experimental readout or technique where variation within the data is not yet known. In these cases, pilot studies with limited numbers of animals will typically be conducted to enable us to power subsequent larger studies appropriately.
How will you choose different experimental groups?
For example, controls, dose levels, satellites etc.
Studies to test the effect of treatment interventions will be compared with appropriate vehicle or compound control groups. Test agents may be tested at a range of dose levels. These are chosen in collaboration with our client taking into consideration pharmacokinetic and tolerability data, along with efficacy and dosing regimens of similar compounds (if available).
How will you choose control groups?
Provide a robust scientific justification for controls with significant suffering such as sham surgery controls or untreated infected controls.
Studies will frequently include a negative control group where they receive a vehicle solution such as saline, water or PBS. Animals receiving vehicle will be treated at the same frequency and route of administration as mice receiving the novel therapeutic to allow for an effective comparison between the groups.
A positive control, such as an established clotting agent, may also be administered as a benchmark for the testing of the novel test agent. Routes of administration and frequency of dosing for the positive control may vary from the negative control and test agent groups as an efficacious dosing regimen may already be well established in the literature.
How will experiments and data analysis be randomised and blinded?
Wherever possible, researchers treating animals will be blind to the solution they are dosing using group numbers and colour coding. 
Animals will generally be randomised to a parameter relevant to the study (e.g. body weight; pseudo-randomisation).
How will you minimise variables to ensure reproducibility?
The sex and age of the animals will be taken into consideration when animals are selected. Where possible all animals will be acquired from the same room and colony from an established supplier. All dosing, sample collection and sample preparation will be performed according to detailed SOPs to minimise any variability. Animals receiving vehicle and novel therapeutics will be treated at the same frequency and route of administration to allow for an effective comparison between the groups.
Key substances to be administered to animals, such as clotting agents, will be purchased from trusted suppliers or obtained directly from the client, in sufficient quantities in the same batch to cover complete studies. Care will also be taken to ensure that the environmental variation between animals is minimised.
How will you determine group sizes?
You should reference POWER calculations you have made, if relevant.
As these models will continued to be refined as part of the work under this licence, small pilot studies will be performed and data inputted into the power calculations prior to the commencement of larger programmes of work. Where appropriate, a review of the literature will also be performed to inform on the most appropriate group sizes for novel conditions. Based on previous experience, however, we expect a group size of 6-8 to be adequate for the majority of parameters measured as part of this work determining therapeutic efficacy. However, we will continue to review this based on new strains and experimental conditions we encounter. 
How will you maximise the data output from the animals you use on this protocol?
We will collect the maximum amount of blood and tissue samples from each animal to ensure that the amount of data generated is maximised as much as possible.
In addition, any samples not completely used in this study are made available for other team members and departments to use as part of other projects.
Protocol 7: Protocol justification
Why is each type of animal, experimental model, and/or method selected for this protocol:
a) the most appropriate scientific approach?
Rabbits provide a unique model for the study of bleeding disorders; they share certain attributes of the clotting cascade with humans that rodents do not, making them necessary when assessing test agents that may interact with these factors. This  allows us to develop test agents more rapidly and efficiently along the preclinical pathway and towards the clinic compared with other species.
Additionally, in this context physically rabbits allow significant data sets to be gathered from one animal; for example larger volumes of serial blood samples can be collected over time. The techniques in this protocol can be used to quantify and analyse the efficacy of test agents on bleeding parameters in a whole-body system, and to gauge effectiveness in a clinical setting. 
___________________________________________________________________
b) the most refined for the purpose?
Bleeding studies in rabbits will typically cover several measures and test agent administrations in the same animal; this allows a direct assessment of the potential adverse effects of a test agent (bleeding risk) versus its efficacy (anti-thrombotic) in the same animal, and minimises the number of animals required to do this. 
Assessment of bleeding during the study can be done in conscious animals or animals under recovery anaesthesia, depending on the nature of the output and what will minimise overall suffering. 
These studies are designed to ensure that no animal experiences more than minor and transient discomfort from the procedures themselves. Dosing is performed in the most refined way possible, including the use of the smallest appropriate needle size where dosing requires a needle. Blood samples are collected from a superficial vessel using the smallest needle size that generates enough blood for the sample required. The use of the animals is maximised by the collection of other terminal tissues where additional information about the test agents can be gathered from these tissues.
___________________________________________________________________
For each model and/or method, what is the scientific need for the expected clinical signs?
With the majority of test agents and procedures clinical signs are not expected. However, in a small subset of animals implantation of a slow-release device is necessary in order to deliver the test agent via the most translational route. 
___________________________________________________________________
Why scientifically do the animals need to suffer to this degree?
Implantation of a slow-release device is sometimes scientifically necessary to deliver the test agent in a manner intended for the clinic. 
___________________________________________________________________
Why can't you achieve your scientific outputs with an earlier humane endpoint, or without animals showing any clinical signs?
Some test agent delivery and bleeding time assessment is necessary during the study to generate the efficacy data. 
___________________________________________________________________
Will you be administering substances for experimental purposes?
Yes
___________________________________________________________________
How will you assess the suitability of these substances, and minimise the unnecessary harms arising from their administration given the particular strain or type of animal you will be using?
When assessing suitability, state how you will consider toxicity, efficacy, and sterility.
The test agents used will be from a variety of sources but will all have been designed for in vivo use. They will be carefully prepared in a laboratory to ensure no contamination during the formulation of the dosing solution. Any bulk supplies of substances will be aliquoted to avoid freeze/thaw cycles and contamination upon repeat use.
In vivo studies will only commence once drug candidates have been validated extensively in vitro to identify a small panel of lead candidates. Where test agents have not previously been administered to animals, we will minimise unnecessary harms by adopting a staggered dosing approach whereby a small number of animals are dosed first, followed by an observation period of up to 2 hours before the remaining animals are dosed.
How will you determine an appropriate dosing regimen?
Include routes, dosage volumes, frequencies, and durations.
Animals will be dosed on one or several occasions. The route of dosing will be determined based on the test agent in question. Maximum dosing volumes are as follows:
	Route of administration
	Daily max volume
	Max no. per day <7 days
	Max no. per day >7 days
	Max number

	s.c.
	1
	3
	2
	24

	i.p.
	5
	2
	1
	30

	i.v.
	2
	2
	1
	14

	oral gavage
	10
	2
	1
	30


Protocol 8
Title
A model of haemarthrosis in GA mice with a severe phenotype
___________________________________________________________________
Protocol 8: Protocol details
Briefly describe the purposes of this protocol
Ensure that you state any relevant regulatory guidelines.
The purpose of this protocol is to assess the effects of test agents on joint bleeding in mice exhibiting a severe bleeding phenotype.
___________________________________________________________________
Given the controls and limitations in place, what is the highest severity that an animal could experience in this protocol?
Severe
___________________________________________________________________
What proportion of animals will experience this severity?
Approximately 8%
___________________________________________________________________
Why are you proposing this severity category?
The strains of mice used under this protocol are expected to have spontaneous bleeding episodes. Chances of a bleed under this protocol are fairly high due to the duration of dosing and monitoring of the joint bleed. Additionally unintentional bleeds may be brought on by the joint bleed method and/or dosing and handling. Through this combination of factors, it is expected that approximately 5% of mice will need to be humanely killed (and may reach moderate severity) and an additional 5% may die suddenly (or be found moribund) from a severe haemorrhage while on study.
___________________________________________________________________
Locations where this protocol can be carried out
Select all that apply.
· University of Cambridge
___________________________________________________________________
Which of your objectives will this protocol address?
Select all that apply.
· To determine effect of at least 5 potential therapeutics on bleeding parameters for the treatment of bleeding disorders
___________________________________________________________________
Protocol 8: Animals used in this protocol
Mice
Which life stages will be used during this protocol?
Select all that apply
· Adult
___________________________________________________________________
Will any animals coming on to this protocol be classed as ‘continued use’?
‘Continued use’ describes animals that are specifically genetically altered and bred for scientific use or animals that have had procedures applied to them in order to be prepared for use in this protocol.
Yes
___________________________________________________________________
How did these animals start their use?
Describe the procedures that have been applied to animals that will continue their use on to this protocol.
Genetically altered animals (with or without associated wild type) for use in this protocol may be obtained from projects with the authority to breed and maintain genetically altered animals of that type and to provide them for use on other projects.
Will you be re-using animals on to this protocol?
‘Re-use’ describes using animals again for a new experiment when you could equally use a naïve animal to get the same results.
No
___________________________________________________________________
What is the maximum number of animals that will be used on this protocol?
1000
___________________________________________________________________
What is the maximum number of uses of this protocol per animal?
For example, if some animals will go through this protocol three more times after their first use, the number of uses will be four.   If no animals will go through this protocol more than once, enter '1'.
1
___________________________________________________________________
Protocol 8: Genetically altered animals (GAA)
Will this protocol use any genetically altered animals?
Yes
___________________________________________________________________
Which general types or strains will you be using and why?
Animals with a genetic pre-disposition for bleeding disorders will be used under this protocol:
· Mice that do not express the gene for Factor VIII, a model of haemophilia A.
· Mice that do not express the gene for Factor IX, a model of haemophilia B.
· Mice that do not express the gene for beta-Integrin, a model of Glanzmann's thrombasthenia.
Do you expect any of these GAAs to show a harmful phenotype with welfare consequences?
Yes
Why are each of these harmful phenotypes necessary?
Strains of mice on this protocol are integral for the pre-clinical development of effective treatments for bleeding disorders; particularly haemophilia A and B, using an effective translatable joint bleeding model specifically for mice.
How will you minimise the harms associated with these phenotypes?
Ensure that you include any humane endpoints that you will use.
Through working with these strains we have constructed a package of enhanced care and monitoring to identify any mice that may be deteriorating. 
For example, Haem A mice are more likely to experience bleeds around 100 days old (with a greatly reduced risk of a bleed either side of this time). Therefore we would avoid keeping the animals beyond this age wherever possible, but if there is an experimental need we will monitor very closely any animals in the colony at this age, to get them through this risk period.
Any mice found be hunched or reluctant to move may indicate that they have an internal bleed; these mice will be killed. Mice found with external bleeds through scratches or fights that do not resolve with the intervention (i.e. the use of a styptic pen) will be killed. 
Protocol 8: Steps
Step 1 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Administration of an anti-coagulant (e.g. heparin, warfarin) in wildtype animals, continuously or intermittently, by one or more of the following routes:
a. Oral EITHER by gavage OR ad libitum in the diet OR in the drinking water (AA)
b. Subcutaneous (AA/AB)
c. Intraperitoneal (AA/AB)
d. Intravenous (AA/AB)
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 2 (mandatory)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Induction of haemarthrosis by single puncture into one hind limb, typically a 30G needle into the infrapatellar ligament of the knee.
OR
Subcutaneous single puncture insertion of a needle proximal to the joint as a control.
___________________________________________________________________
Is this step optional?
No
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
Yes
___________________________________________________________________
What are the likely adverse effects of this step?
State the expected adverse effect, including the likely incidence, and the anticipated degree and duration of suffering.
Inducing a joint bleed is expected to cause pain due to expansion of the joint and associated pathological triggers through blood infiltration.
How will you monitor for, control, and limit any of these adverse effects?
If adverse effects can't be prevented, how will you attempt to ameliorate their initial signs?
After recovery from anaesthesia animals will be monitored and weighed daily for at least two days.
The condition of the animals will be monitored regularly using in-house observation sheets in which changes in body weight, gait, weight bearing, coat condition, vocalisation, grimace scale, activity and nesting behaviour will be extensively documented. If animals show any disrupted weight gain or other adverse effects, monitoring will be increased, up to twice a day if necessary. Soft sawdust litter may be provided to reduce any irritation on walking and non-tangling nesting material and long nozzles on drinking bottles used if movement is impaired.Nutri and/or hydrogel, mash, food on the floor of the cage, and treats will also be provided if possible. A visual bleeding score will be used specifically for the joint to determine the extent of the bleed (similar to Ovlisen et al, 2008, but adapted for in-life assessment). 
What are the humane endpoints for this step?
This would be the point at which you would kill the animal to prevent further suffering.
Any animal that displays persistent non-weight bearing (for over 48 hours) of the injected limb will be killed by a Schedule 1 method. The animal will be killed if showing signs of advanced oedema (i.e. tightening of the skin, moist and/or shiny appearance) in the affected limb.
Any animal that demonstrates 15% body weight loss from day 0 body weight sustained over 2 consecutive days will also be killed by a Schedule 1 method, or if they exhibit any other signs of distress such as piloerection, huddled posture or isolation from cage mates.
Step 3 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Administration of compounds, potential therapeutics, control substances, immunosuppressant or vehicles alone or in combination continuously or intermittently by one or more of the following routes:
a. Oral EITHER by gavage OR ad libitum in the diet OR in the drinking water (AA)
b. Subcutaneous (AA/AB)
c. Intraperitoneal (AA/AB)
d. Intravenous (AA/AB)
e. Hydrodynamic delivery of substances via a peripheral vein (AB) on up to 4 occasions, with a minimum of 14 days between each injection
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
Yes
___________________________________________________________________
What are the likely adverse effects of this step?
State the expected adverse effect, including the likely incidence, and the anticipated degree and duration of suffering.
Animals may be subdued for around 2 hours after hydrodynamic delivery of substances.
How will you monitor for, control, and limit any of these adverse effects?
If adverse effects can't be prevented, how will you attempt to ameliorate their initial signs?
Animals given a hydrodynamic injection will be closely monitored, with behaviour expected to return to normal within 2 hours. They will be checked again 24 hours post-dosing.
What are the humane endpoints for this step?
This would be the point at which you would kill the animal to prevent further suffering.
Any animals that remain subdued 2 hours after hydrodynamic injection will be killed by a Schedule 1 method.
Step 4 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Blood sampling from a superficial vessel (AA/AB)
No more than a 10% loss in total blood volume in any 24h period or 15% in 28 days
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 5 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Assessment of pain via one of the following methods:
a. Von Frey hairs (AA)
b. Guarding behaviour assessment via incapacitance tester (AA)
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 6 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Ambulatory assessment via observational scoring (AA)
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 7 (optional)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Withdrawal of a terminal blood sample (AC)
___________________________________________________________________
Is this step optional?
Yes
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Step 8 (mandatory)
Describe the procedures that will be carried out during this step.
Explain where one or more steps are repeated in one experiment, list any alternative techniques within a step (e.g. dosing routes), and include all procedures performed under terminal anaesthesia.  When describing the technical aspects of a step, be broad enough to be flexible when the variation does not impact on animal welfare (e.g. use "antibiotic" instead of "penicillin"). Finally, avoid specifying volumes and frequencies when they do not impact on animal welfare.
Animals will be killed by a Schedule 1 method or by exsanguination under terminal anaesthesia (AC), followed by confirmation of death using one of the confirmatory methods listed in Schedule 1.
___________________________________________________________________
Is this step optional?
No
___________________________________________________________________
Do you expect this step to have adverse effects for the animals that are more than mild and transient?
Do not list uncommon or unlikely adverse effects, or effects from procedures that will cause no more than transient discomfort and no lasting harm. For example, an intravenous injection of a small volume of an innocuous substance.
No
___________________________________________________________________
Protocol 8: Fate of animals
What will happen to animals at the end of this protocol?
Select all that apply
· Killed
Will you be using non-schedule 1 killing methods on a conscious animal?
No
___________________________________________________________________
Protocol 8: Animal experience
Summarise the typical experience or end-to-end scenario for an animal being used in this protocol.
Consider the cumulative effect of any combinations of procedures that you may carry out.
All animals will undergo general anaesthesia in order to induce haemarthrosis (one needle insertion into one knee). Some studies will be acute monitoring of joint bleed progression, when mice will be assessed, with or without test agent, for up to approx. 3 days. Analgesia will be given where needed. 
Chronic studies (typically up to 30 days) will focus on more functional readouts and investigate longer term arthropathy, by assessing ambulation and pain assessment. Ambulation and pain assessment will require a wash-out period of any analgesics given.
Pain will typically be assessed by the use of Von Frey’s hairs (allodynia and hyperalgesia) or incapacitance tester (spontaneous pain behaviour):
Von Frey’s hairs
The mouse will temporarily be placed on a wire grid to allow access from underneath. Von Frey hairs of increasing force will be applied to the mid-plantar surface of the hind paw until a withdrawal reflex is observed. The force is then reduced until no withdrawal is observed, creating the threshold force (the up-down method). The animal is free-moving and unrestrained with the choice to withdraw its paw at any point. Therefore the animal experiences only slightly more discomfort than being in a novel environment creates. Mice will be acclimated to the grid before testing commences. 
Incapacitance tester
The mouse is placed in a Perspex chamber placed over two (weight-averaging) pressure pads, so that one hind limb is on each pad. Although the chamber will be small the animals are unrestricted (can turn if determined) but front paws are encouraged onto a raised platform. Training/acclimation may be necessary to encourage proper placement for the testing period. Shifts in weight are recorded over time(typically 5-8 seconds, repeated 5-6 times). This gives a quantitative measure of weight-bearing in each hind limb and can indicate when favouring of a limb through pain is present. Ambulation will be assessed via passive means such as free-running video gait capture for subsequent analysis/scoring.
___________________________________________________________________
Describe the general humane endpoints that you will apply during the protocol.
These will be in addition to the endpoints stated for each step.
B6;129S-F8tm1kaz/J mice, a model of haemophilia A, are expected to have spontaneous bleeding episodes and a shortened life span. These mice do require careful handling to minimise the incidence of bleeding, including the provision of extra surgical bedding (which is white in order to see blood more easily) and being housed in small numbers (around 4-5 where possible). All mice on repeat sampling experiments may reach the humane end point (clinical signs such as piloerection and hunching, or a reluctance to move), and approximately 5% may die suddenly, from a major bleeding episode. It cannot be concluded that these mice will have not suffered severe pain and distress and should be recorded as severe. These mice can have bleeds originating from the ears/associated subcutaneous areas that can show blood loss but in most cases completely resolve. Mice that have bleeds from the ears that do not resolve fully within 24 hours; or have accompanying clinical signs such as piloerection or being subdued or reluctant to move will be killed. Mice will be observed for changes in gait that may indicate bleeding in the joints (separate to the experimental joint bleed) and will be killed immediately if they show signs of consistent non-weight bearing on the affected limb, even if a joint bleed is not obviously present. 
B6.129P2-F9tm1Dws/J mice, a model of Haemophilia B, will be used under this protocol. Unpreventable and untreatable deaths may occur in these mice while on a study, not necessarily related to procedures. Approximately 5% of the animals may be found dead through an unrelated bleed while on study, or through increased handling for dosing. If animals are found significantly hunched, or alert but reluctant to move around cage when prompted, they will be sch1 killed. External bleed events (such as skin lesions) are rare in these mice, but if found they will typically be treated with a styptic pen or powder to attempt to stem the bleed and allow healing(suitable non-irritant styptic treatments were advised by NVS for previous Haem B colony), or similar treatments when consulting with the NVS. Nails may also be trimmed to prevent additional bleeding. If two consecutive days of treatment for the bleed event is not effective, then the animal will be Sch1 killed. Likewise, if the mouse has a third separate bleed event, then it will be Sch1 killed. 
ß3 KO (B6;129S2-Itgb3tm1Hyn/J) mice, for the study of Glanzmann’s thrombasthenia, are expected to have spontaneous bleeding episodes and a shortened life span. These mice require careful handling to minimise the incidence of bleeding, including the provision of extra surgical bedding and being housed in small numbers. All mice on repeat dosing experiments may reach the humane end point (either bleeding from the gastrointestinal tract; or piloerection and hunching; or a reluctance to move) sooner than wild-type mice, and approximately 5% may die suddenly from an acute bleed. It cannot be concluded that these mice will have not suffered severe pain and distress and should be recorded as severe. An observation sheet has been developed, to monitor for clinical signs of major bleeds following a regulated procedure, to try and reduce this number of animals that may be found dead. Mice that have indications of a major bleed that cannot be easily resolved, have piloerection and are subdued, or are reluctant to move will be killed.
Any animal will be killed immediately by a Schedule 1 method if it shows signs of suffering that are greater than minor and transient or compromises normal behaviour (for example hunching, piloerection). 
Any animal that demonstrates 15% body weight loss from day 0 body weight sustained over 2 consecutive days will also be killed by a Schedule 1 method, or if they exhibit any other signs of distress such as piloerection, huddled posture or isolation from cage mates.
___________________________________________________________________
Protocol 8: Experimental design
What outputs are expected to arise from this protocol?
For example, test results, phenotypic information, or products.
This protocol will provide data on the efficacy of novel test agents on impeding bleed progression, through a translatable model for limb bleeds experienced by haemophilia patients.
___________________________________________________________________
Will this protocol generate quantitative data?
Yes
___________________________________________________________________
Will your experimental design be determined by a regulatory guideline?
No
Where relevant, explain how and when pilot studies will be used.
Although this model is generally well established, pilot studies may be used when working with a new experimental readout where variation within the data is not yet known, such as changing measurements in pain assessment based on new information. In these cases, pilot studies with limited numbers of animals will typically be conducted to enable us to power subsequent larger studies appropriately. For most of the studies under this protocol, however, we already have extensive experience which will enable us to bypass most pilot work.
How will you choose different experimental groups?
For example, controls, dose levels, satellites etc.
Studies to test the effect of treatment interventions will be compared with appropriate vehicle or compound control groups. Test agents may be tested at a range of dose levels. These are chosen in collaboration with our client taking into consideration pharmacokinetic and tolerability data, along with efficacy and dosing regimens of similar compounds (if available).
How will you choose control groups?
Provide a robust scientific justification for controls with significant suffering such as sham surgery controls or untreated infected controls.
Studies will frequently include a negative control group where they receive a vehicle solution such as saline, water or PBS. Mice receiving vehicle will be treated at the same frequency and route of administration as mice receiving the novel therapeutic to allow for an effective comparison between the groups.
A positive control, such as an established clotting treatment used in the clinic, may also be administered as a benchmark for the testing of the novel test agent. Routes of administration and frequency of dosing for the positive control may vary from the negative control and test agent groups as an efficacious dosing regimen may already be well established in the literature.
How will experiments and data analysis be randomised and blinded?
Wherever possible, researchers treating animals will be blind to the solution they are dosing using group numbers and colour coding. For assessments of pain or ambulatory testing, operators will be blinded to the results from previous measurements to determine intra- and inter-day repeatability and data may be used to randomise animals to equivalent treatment groups.
How will you minimise variables to ensure reproducibility?
The sex and age of the animals from which samples are collected will be taken into consideration when animals are selected. All dosing, sample collection and sample preparation will be performed according to detailed SOPs to minimise any variability. Animals receiving vehicle and novel therapeutics will be treated at the same frequency and route of administration to allow for an effective comparison between the groups. Care will also betaken to ensure that the environmental variation between animals is minimised. Key substances to be administered to animals will be purchased from trusted suppliers in bulk to reduce the potential influence of different batches on the development of the phenotype.
How will you determine group sizes?
You should reference POWER calculations you have made, if relevant.
We have extensive experience with studies using this protocol and have used power calculations based on this work in order to determine group sizes. Based on this previous work, POWER calculations have identified n=8 per group to be adequate to assess the parameters evaluated in these studies.
However, we will revisit this after the first full study on this PPL, and adjust based on the data we collect if this number proves to be under- or over-powered.
How will you maximise the data output from the animals you use on this protocol?
We will collect the maximum amount of blood and tissue samples from each animal to ensure that the amount of data generated is maximised as much as possible.
In addition, any samples not completely used in this study are made available for other team members and departments to use as part of other projects.
Protocol 8: Protocol justification
Why is each type of animal, experimental model, and/or method selected for this protocol:
a) the most appropriate scientific approach?
Rodents are the lowest species of mammal that allow us to model the complexity of joint bleeds the mouse model is well established for the preclinical investigation of test agents. The biology of rodents is well understood and many research tools exist which allow us to develop test agents more rapidly and efficiently along the preclinical pathway and towards the clinic compared with other species.
Intra-articular injection to trigger a joint bleed reproduces haemarthrosis and a pathology that can be analysed and quantified effectively. This allows the efficacy of potential treatments in the most effective manner. 
___________________________________________________________________
b) the most refined for the purpose?
Brief needle insertion into the knee joint is the most refined way of mimicking the human condition. The technique does require general anaesthesia, but only for immobility while the insertion is performed, and is much less invasive than surgery. 
For behavioural measurements animals are kept calm, and stress minimised through early training and repetitive handling, allowing animals to become familiar with the researcher.
Where dosing requires a needle, the smallest needle is used. Blood samples collected from a superficial vessel also use the smallest needle size that generates enough blood for the sample required. The use of the animals is maximised by the collection of the maximal number of tissues at termination.
___________________________________________________________________
For each model and/or method, what is the scientific need for the expected clinical signs?
In order to successfully assess efficacy of potential therapeutics for the treatment of haemarthosis and arthropathy, mice need to display sufficient pathology in the joint such that it can be effectively assessed through behavioural testing and histological analysis.
___________________________________________________________________
Why scientifically do the animals need to suffer to this degree?
Clinical signs of joint discomfort, spontaneous pain or allodynia are indicative of the disease state and are therefore necessary to obtain the data.
___________________________________________________________________
Why can't you achieve your scientific outputs with an earlier humane endpoint, or without animals showing any clinical signs?
For efficacy studies, it is necessary for certain experimental groups to reach a certain level of disease burden so that there is an adequate window to observe the inhibition of disease progression following test agent administration.
___________________________________________________________________
Will you be administering substances for experimental purposes?
Yes
___________________________________________________________________
How will you assess the suitability of these substances, and minimise the unnecessary harms arising from their administration given the particular strain or type of animal you will be using?
When assessing suitability, state how you will consider toxicity, efficacy, and sterility.
Substances used will be designed for in vivo use and are not expected to have any toxic side effects. Where possible, substances will be purchased from known and trusted suppliers in bulk to reduce the likelihood of potential batch issues. Test agents may be obtained from a variety of sources but will be prepared carefully in a laboratory to ensure no contamination. All substances for injection will be prepared aseptically by experienced members of the in-house formulation team and aliquoted to avoid contamination upon repeat use. Furthermore, it will be ensured that all dosing preparations are buffered and of the appropriate pH for the route of administration. If it is the first time a test agent is to be used in an animal it may also be tested for tolerability in small pilot studies (as part of the RxCelerate Test Agent Profiling PPL) by the intended route of administration.
How will you determine an appropriate dosing regimen?
Include routes, dosage volumes, frequencies, and durations.
Routes and dosage concentrations for individual test agents will be obtained from published literature or previously obtained data (from clients) using the compound if available. Pharmacokinetic (PK) studies performed under the RxCelerate Test Agent profiling PPL will also be used to inform on dosing concentration, frequency and route to achieve maximum exposure at a therapeutic concentration at the target of interest. Maximum dosing volumes will be as follows:
	Route of administration
	Max daily volume (ml/kg)
	Max no. per day <7 days
	Max no. per day >7 days
	Max no.

	s.c. 
	20
	3
	2
	24

	i.p.
	20
	2
	1
	30

	i.v.
	10
	2
	1
	14

	oral gavage
	20
	3
	2
	30


Use of animals
Purpose bred animals
Will all animals used in your project be purpose bred?
This means animals that have been bred primarily to be used in regulated procedures or for the use of their tissues or organs for scientific purposes.
Yes
___________________________________________________________________
Endangered animals
Will you be using any endangered animals, apart from non-human primates?
Endangered animals are any of the species listed on Annex A of Council Regulation 338/97 and are not bred in captivity.
No
___________________________________________________________________
Animals taken from the wild
Will you be using any animals taken from the wild?
No
___________________________________________________________________
Feral animals
Will you be using any feral animals in your project?
A feral animal is an animal living in the wild but descended from domesticated individuals.
No
___________________________________________________________________
Other considerations
Neuromuscular blocking agents (NMBAs)
Will this project involve the use of neuromuscular blocking agents (NMBAs)?
No
___________________________________________________________________
Re-using animals
Why do you intend to re-use animals?
Explain how you will balance the needs of refining and reducing animal use before making your decision.
No answer provided
___________________________________________________________________
What are the limitations on re-using animals for this project?
For example, there may be a maximum number of times that an animal can be re-used, or a set of performance standards that requires a limit on re-use.
No answer provided
___________________________________________________________________
Commercial slaughter
Will you send any farm animals to a commercial slaughterhouse at the end of their use?
No
___________________________________________________________________
Animals containing human material
Do you intend to use animals containing human material in experiments classed as Category 2 or 3 by the Academy of Medical Sciences?
No
___________________________________________________________________
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