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Objectives and benefits
Description of the project’s objectives, for example the scientific unknowns or clinical or
scientific needs it’s addressing.

What is the aim of this project?

7KH�DLP�RI�WKLV�SURMHFW�LV�WR�LPSURYH�RXU�XQGHUVWDQGLQJ�RI�WKH�SURFHVVHV�ZKLFK�FDXVH�VNHOHWDO�DQG�
YDVFXODU�GLVHDVH��,W�ZLOO�DOVR�LQYHVWLJDWH�WKH�FRPSOLFDWLRQV�ZKLFK�FDQ�DULVH�LQ�ERQH�DQG�EORRG�YHVVHOV�
DV�D�UHVXOW�RI�GLVHDVHV�LQ�RWKHU�WLVVXHV�

Potential benefits likely to derive from the project, for example how science might be advanced
or how humans, animals or the environment might benefit - these could be short-term benefits
within the duration of the project or long-term benefits that accrue after the project has finished.

Why is it important to undertake this work?

0DLQWDLQLQJ�ERQH�PDVV�LV�LPSRUWDQW�IRU�KHDOWK\�DJHLQJ��KRZHYHU��WKH�VNHOHWRQ�GRHV�QRW�H[LVW�LQ�LVRODWLRQ�
DQG�LWV�IXQFWLRQ�LV�LQIOXHQFHG�E\�RWKHU�WLVVXHV���&RQVHTXHQWO\��PDQ\�FRPPRQ�GLVHDVHV��H�J��FKURQLF�
NLGQH\�GLVHDVH��&.'�RU�NLGQH\�IDLOXUH���GLDEHWHV��DUH�DVVRFLDWHG�ZLWK�VLJQLILFDQW�VNHOHWDO�SUREOHPV��H�J��
ERQH�ORVV����0DQ\�RI�WKHVH�FRQGLWLRQV�DUH�DOVR�FKDUDFWHULVHG�E\�XQZDQWHG�DQG�KDUPIXO�VRIW�WLVVXH�
FDOFLILFDWLRQ��H�J��FDOFLILFDWLRQ�RI�WKH�EORRG�YHVVHOV�ZKLFK�LV�NQRZQ�DV�YDVFXODU�FDOFLILFDWLRQ���7KH�
SURFHVVHV�ZKLFK�OHDG�WR�WKH�GHYHORSPHQW�RI�WKHVH�VNHOHWDO�DQG�YDVFXODU�SUREOHPV�DUH�QRW�IXOO\�
XQGHUVWRRG�DQG�ODFN�HIIHFWLYH�WUHDWPHQWV��7KHUHIRUH�LW�LV�LPSRUWDQW�WR�LPSURYH�RXU�XQGHUVWDQGLQJ�RI�ZKDW�
FDXVHV�WKHVH�LVVXHV���8OWLPDWHO\�WKLV�NQRZOHGJH�PD\�OHDG�WR�WKH�GHYHORSPHQW�RI�QHZ�GUXJV�WR�WUHDW�
WKHVH�FRPPRQ�SUREOHPV�

What outputs do you think you will see at the end of this project?

7KH�VWXGLHV�SHUIRUPHG�XQGHU�WKLV�OLFHQFH�ZLOO�LQFUHDVH�XQGHUVWDQGLQJ�RI�WKH�SURFHVVHV�WKDW�OHDG�WR�WKH�
GHYHORSPHQW�RI�VNHOHWDO�SUREOHPV�DQG�KDUPIXO�FDOFLILFDWLRQ�RI�WKH�DUWHULHV��NQRZQ�DV�YDVFXODU�
FDOFLILFDWLRQ��LQ�VHYHUDO�FRPPRQ�GLVHDVHV��H�J��FKURQLF�NLGQH\�GLVHDVH��&.'�RU�NLGQH\�IDLOXUH���
GLDEHWHV����8OWLPDWHO\�WKLV�PD\�OHDG�WR�WKH�LGHQWLILFDWLRQ�RU�GHYHORSPHQW�RI�FRPSRXQGV�WKDW�FDQ�EH�XVHG�
WR�SUHYHQW�RU�WUHDW�YDVFXODU�FDOFLILFDWLRQ�ZLWKRXW�H[HUWLQJ�QHJDWLYH�HIIHFWV�RQ�WKH�VNHOHWRQ���([SHULPHQWDO�
RXWSXWV�ZLOO�WKHUHIRUH�LQFOXGH��

�� 3XEOLFDWLRQV�FRQIHUHQFH�SUHVHQWDWLRQV�GHVFULELQJ�RXU�UHVHDUFK�ILQGLQJV���7KLV�ZLOO�SURYLGH�LPSRUWDQW
QHZ�LQIRUPDWLRQ�WR�RWKHU�UHVHDUFKHUV�LQ�WKH�ILHOG�DERXW�WKH�SURFHVVHV�LQYROYHG���,W�PD\�DOVR�EH�LQWHUHVW�WR
LQGXVWULDO�SDUWQHUV�

�� 5HILQHPHQW�RI�SURWRFROV�WR�UHGXFH�DQLPDO�XVH�

�� ,GHQWLILFDWLRQ�RI�FRPSRXQGV�WKDW�ZDUUDQW�IXUWKHU�LQYHVWLJDWLRQ�DV�SRWHQWLDO�WUHDWPHQWV�IRU�YDVFXODU
FDOFLILFDWLRQ�DQG�RU�VNHOHWDO�SUREOHPV�DVVRFLDWHG�ZLWK�RWKHU�GLVHDVHV�
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What will be the impact of this proposed work on humans / animals / the environment in the
short-term (within the duration of the project), in the medium-term and the long-term (which may
accrue after the project is finished)?

0DQ\�RI�WKH�FRQGLWLRQV�ZKLFK�OHDG�WR�VNHOHWDO�SUREOHPV�DQG�RU�YDVFXODU�FDOFLILFDWLRQ�DUH�PXFK�PRUH�
FRPPRQ�LQ�ROGHU�SHRSOH���*LYHQ�WKH�DJHLQJ�SRSXODWLRQ��WKHVH�SUREOHPV�DUH�H[SHFWHG�WR�LQFUHDVH�LQ�
SUHYDOHQFH�DQG�VR�ILQGLQJ�QHZ�WKHUDSHXWLFV�LV�HVVHQWLDO���9DVFXODU�FDOFLILFDWLRQ��LQ�SDUWLFXODU��GRHV�QRW�
FXUUHQWO\�KDYH�DQ\�HIIHFWLYH�WUHDWPHQWV���7KLV�PHDQV�WKHUH�LV�D�QHHG�IRU�UHVHDUFK�WR�XQGHUVWDQG�WKH�
SURFHVVHV�LQYROYHG�DQG�WR�LGHQWLI\�FRPSRXQGV�RI�LQWHUHVW���'XH�WR�WKH�WLPH�UHTXLUHG�IRU�GUXJ�
GHYHORSPHQW�SURFHVVHV��WUDQVODWLQJ�EDVLF�VFLHQFH�ILQGLQJV�WR�FOLQLFDO�EHQHILW�LV�OLNHO\�WR�WDNH�PDQ\�
\HDUV��

,Q�WKH�VKRUWHU�WHUP��WKH�EHQHILWV�ZLOO�SULPDULO\�EH�IRU�WKH�EURDGHU�VFLHQWLILF�UHVHDUFK�FRPPXQLW\��'DWD�
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Protocol 2:��7KH�H[SHFWHG�VHYHULW\�RI�WKLV�SURWRFRO�LV�PRGHUDWH��,W�LV�DQWLFLSDWHG�WKDW�DOO�DQLPDOV�ZLOO�
H[SHULHQFH�WKLV�OHYHO�RU�D�PLOG�VHYHULW\��

Protocol 3���7KH�H[SHFWHG�VHYHULW\�RI�WKLV�SURWRFRO�LV�PLOG��,W�LV�DQWLFLSDWHG�WKDW�DOO�DQLPDOV�ZLOO�
H[SHULHQFH�WKLV�OHYHO�VHYHULW\���

Protocol 4���7KH�H[SHFWHG�VHYHULW\�RI�WKLV�SURWRFRO�LV�PRGHUDWH����,W�LV�DQWLFLSDWHG�WKDW�DOO�DQLPDOV�ZLOO�
H[SHULHQFH�WKLV�VHYHULW\���

Protocol 5:�7KH�H[SHFWHG�VHYHULW\�RI�WKLV�SURWRFRO�LV�PLOG��,W�LV�DQWLFLSDWHG�WKDW�DOO�DQLPDOV�ZLOO�H[SHULHQFH�
WKLV�VHYHULW\���

What will happen to the animals at the end of the study?

.LOOHG

Application of the three Rs
1. Replacement

State what non-animal alternatives are available in this field, which alternatives you have considered
and why they cannot be used for this purpose.

Why do you need to use animals to achieve the aim of your project?

:LWKLQ�WKH�ERG\��WKHUH�DUH�QXPHURXV�LQWHUDFWLRQV�EHWZHHQ�WKH�GLIIHUHQW�WLVVXHV���$V�D�UHVXOW�D�GLVHDVH�LQ�
RQH�SDUWLFXODU�RUJDQ�WLVVXH�FDQ�FDXVH�SUREOHPV�LQ�DQRWKHU��7KLV�SURMHFW�ZLOO�LQYHVWLJDWH�KRZ�GLVHDVHV�
VXFK�DV�FKURQLF�NLGQH\�GLVHDVH��L�H��NLGQH\�IDLOXUH��DQG�GLDEHWHV�FDXVH�VNHOHWDO�SUREOHPV�DQG�KDUPIXO�
FDOFLILFDWLRQ�RI�WKH�DUWHULHV��YDVFXODU�FDOFLILFDWLRQ����7R�OHDUQ�PRUH�DERXW�WKHVH�FRQGLWLRQV�DQG�WR�ILQG�
HIIHFWLYH�WKHUDSHXWLF�WUHDWPHQWV�UHTXLUHV�D�QXPEHU�RI�H[SHULPHQWDO�DSSURDFKHV��

In vitro��L�H��LQ�WKH�ODE��ZRUN�XVLQJ�FHOOV�REWDLQHG�IURP�DQLPDOV�FDQ�SURYLGH�LPSRUWDQW�LQIRUPDWLRQ�DERXW�
KRZ�WKLQJV�ZRUN���3DUWLFXODUO\�XVHIXO�LQ�LPSURYLQJ�RXU�XQGHUVWDQGLQJ�DUH�FHOOV�WKDW�DUH�LVRODWHG�IURP�
URGHQWV�WKDW�KDYH�KDG�JHQHV�VZLWFKHG�RQ�RU�RII����+RZHYHU��RQH�OLPLWDWLRQ�RI�in vitro�VWXGLHV�LV�WKDW�WKH\�
FDQQRW�UHSOLFDWH�WKH��'�VWUXFWXUH�RI�WLVVXHV�RU�PRGHO�WKH�LQWHUDFWLRQV�EHWZHHQ�GLIIHUHQW�WLVVXHV���
7KHUHIRUH��in vitro�ZRUN�LV�PRVW�LQIRUPDWLYH�ZKHQ�XVHG�LQ�FRPELQDWLRQ�ZLWK�ZKROH�DQLPDO��RU�in vivo��
VWXGLHV���7KLV�SURMHFW�ZLOO�XVH�ERWK�PHWKRGV�WR�DGGUHVV�RXU�UHVHDUFK�REMHFWLYHV��

What was your strategy for searching for non-animal alternatives?

:KHUH�SRVVLEOH�ZH�XVH�KXPDQ�YDVFXODU�FHOOV�IRU�ODE�H[SHULPHQWV�EXW�KXPDQ�ERQH�FHOOV�DUH�YHU\�
GLIILFXOW�WR�REWDLQ��7KHUHIRUH�ERQH�FHOOV�IRU�VWXG\�QHHG�WR�EH�LVRODWHG�IURP�URGHQWV���$W�SUHVHQW�WKHUH�DUH�
QR�HIIHFWLYH�QRQ�DQLPDO�PRGHOV�WKDW�DOORZ�WKH�VNHOHWDO�SUREOHPV�RU�YDVFXODU�FDOFLILFDWLRQ�DVVRFLDWHG�
ZLWK�GLVHDVH�WR�EH�VWXGLHG�LQ�WKH�VDPH�V\VWHP�

Why were they not suitable?
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3. Refinement

Give examples of the specific measures (e.g., increased monitoring, post-operative care, pain
management, training of animals) to be taken, in relation to the procedures, to minimise welfare costs
(harms) to the animals. Describe the mechanisms in place to take up emerging refinement techniques
during the lifetime of the project.

Why are the animals, models and methods you will use the best to meet your objectives? Why
will your approach cause the least pain, suffering, distress or lasting harm?

Protocols 1 and 2:�7KLV�ZRUN�ZLOO�LQYROYH�WKH�EUHHGLQJ�DQG�PDLQWDLQLQJ�RI�URGHQWV��PDQ\�ZLWK�JHQHWLF�
FKDQJHV��IRU�UHVHDUFK�SXUSRVHV���7KH�PDMRULW\�RI�WKHVH�DQLPDOV�DUH�QRW�H[SHFWHG�WR�H[SHULHQFH�DQ\�
VLJQLILFDQW�SDLQ�RU�GLVWUHVV���

Protocol 3���7KLV�ZLOO�LQYROYH�IHHGLQJ�FHUWDLQ�DQLPDOV�D�KLJK�IDW�GLHW���7KLV�LV�QRW�H[SHFWHG�WR�KDYH�D�
VLJQLILFDQW�LPSDFW�RQ�ZHOIDUH�

Protocol 4: &KURQLF�NLGQH\�GLVHDVH�DQG�WKH�DVVRFLDWHG�VNHOHWDO�DQG�YDVFXODU�SUREOHPV�FDQ EH�LQGXFHG�
LQ�URGHQW�PRGHOV�YLD�WKH�GLHW�RU�E\�VXUJHU\��:H�KDYH�RSWHG�WR�XVH�PRGLILFDWLRQV�LQ�GLHW�EHFDXVH�WKLV�
PHWKRG�LV�OHVV�LQYDVLYH��VKRUWHU�LQ�GXUDWLRQ�DQG�LV�PRUH�UHSURGXFLEOH�

Protocol 5:��7KLV�PHWKRG�XVHV�D�PRGLILHG�GLHW�WR�DOORZ�WKH�VWXG\�RI�WKH�YDVFXODU�DQG�VNHOHWDO�SUREOHPV�
WKDW�FDQ�GHYHORS�DV�D�FRQVHTXHQFH�RI�DJHLQJ���7KLV�DSSURDFK�KDV�EHHQ�UHILQHG�WR�PLQLPLVH�WKH�
DGYHUVH�HIIHFWV�DQG�UHGXFHV�WKH�QHHG�WR�XVH�DJHG�DQLPDOV��

$QLPDO�VXIIHULQJ�ZLOO�EH�OLPLWHG�LQ�DOO�RXU�VWXGLHV�E\�RXU�VWULFW�PRQLWRULQJ�RI�DFWXDO�VHYHULW\�DQG�VHYHULW\�
OLPLWV��2XU�SURWRFROV�DUH�DOVR�GHVLJQHG�QRW�WR�SURGXFH�H[FHVVLYH�WUDXPD�RU�VXIIHULQJ��,Q�DOO�FDVHV��
DQLPDOV�ZLOO�EH�HXWKDQLVHG�LI�WKH\�DSSURDFK�WKH�OLPLW�RI�VHYHULW\��

Why can’t you use a less sentient animal, (for example at an immature stage, a less sentient
species or using terminally anaesthetised animals)?

7KH�FRQGLWLRQV�EHLQJ�LQYHVWLJDWHG�DUH�PRVW�RIWHQ�DVVRFLDWHG�ZLWK�DJHLQJ�DQG�FDQQRW�EH�VXIILFLHQWO\�
UHSURGXFHG�LQ�DQLPDOV�DW�DQ�LPPDWXUH�OLIH�VWDJH���)XUWKHUPRUH��VLQFH�ERQH�ORVV�DQG�WKH�GHYHORSPHQW�
YDVFXODU�FDOFLILFDWLRQ�WDNH�D�QXPEHU�RI�ZHHNV�WR�RFFXU�LW�LV�QRW�SRVVLEOH�WR�FDUU\�RXW�WKHVH�SURWRFROV�RQ�
WHUPLQDOO\�DQDHVWKHWLVHG�DQLPDOV�

What are you going to do to refine the procedures (for example increased monitoring, post-
operative care, pain management, training of animals) to minimise the welfare costs (harms) to
the animals?

Protocols 1-3���$OO�DQLPDOV�ZLOO�EH�VXEMHFWHG�WR�UHJXODU�PRQLWRULQJ�WR�HQVXUH�ZHOIDUH�LV�PDLQWDLQHG���,I�DQ�
DQLPDO�PRGHO�LV�QHZ�RU�SRRUO\�FKDUDFWHULVHG��OHYHOV�RI�PRQLWRULQJ�ZLOO�EH�LQFUHDVHG�XQWLO�WKH�PRGHO�LV�
FKDUDFWHULVHG���
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Protocols 4 and 5: �$QLPDOV�SXUFKDVHG�VSHFLILFDOO\�IRU�D�VWXG\�ZLOO�KDYH�D�����ZHHN�DFFOLPDWLVDWLRQ�
SHULRG�SULRU�WR�ZRUN�VWDUWLQJ���$QLPDOV�ZLOO�XQGHUJR�D�KHDOWK�FKHFN�WZLFH�D�ZHHN�XQOHVV�SDUW�RI�D�SLORW�
VWXG\�WHVWLQJ�D�SRRUO\�FKDUDFWHULVHG�FRPSRXQG���7KHVH�DQLPDOV�ZLOO�EH�VXEMHFW�WR�HQKDQFHG�OHYHOV�RI�
PRQLWRULQJ���2SWLRQV�IRU�XVLQJ�FUHDWLQLQH�OHYHOV�WR�UHILQH�SURWRFRO���ZLOO�DOVR�EH�H[SORUHG���

What published best practice guidance will be followed to ensure experiments are conducted in
most refined way?

$OO�ZKROH�DQLPDO�in vivo�VWXGLHV�ZLOO�IROORZ�WKH�$55,9(�JXLGHOLQHV���$GPLQLVWUDWLRQ�RI�FRPSRXQGV�ZLOO�
IROORZ�WKH�/$6$�JXLGHOLQHV��3RZHU�FDOFXODWLRQV�ZLOO�EH�SHUIRUPHG�SULRU�WR�HYHU\�VWXG\�WR�FRQILUP�WKDW�
HQRXJK�DQLPDOV�DUH�LQFOXGHG�WR�HQVXUH�VWDWLVWLFDOO\�UHOHYDQW�UHVXOWV�

How will you ensure you continue to use the most refined methods during the lifetime of this
project?

$GYDQFLQJ�WKH��5V�DQG�HQVXULQJ�DQLPDO�ZHOIDUH�DUH�FHQWUDO�WR�RXU�UHVHDUFK�HWKRV���$WWHQGDQFH�DW�
LQWHUQDO�VHPLQDUV�DQG�WUDLQLQJ�FRXUVHV�DLPHG�DW�SURPRWLQJ�DQG�LPSURYLQJ�EHVW�SUDFWLFH�DV�ZHOO�DV�
H[WHUQDO�VHPLQDUV�DQG�UHOHYDQW�FRQIHUHQFHV�ZLOO�HQVXUH�WKDW�WKH�33/�KROGHU�DQG�DQ\�3,/�KROGHUV�
ZRUNLQJ�XQGHU�WKLV�OLFHQFH�DUH�NHSW�XS�WR�GDWH�ZLWK�UHOHYDQW�QHZ�GHYHORSPHQWV���5HJXODU�FRQWDFW�ZLWK�
LQWHUQDWLRQDO�FROODERUDWRUV�XVLQJ�VLPLODU�ZKROH�DQLPDO�PRGHOV�ZLOO�HQVXUH�WKDW�DQ\�UHILQHPHQWV�
GHYHORSHG�LQ�RWKHU�UHVHDUFK�LQVWLWXWLRQV�FDQ�EH�TXLFNO\�LQFRUSRUDWHG�WR�WKH�VWXGLHV�SHUIRUPHG�XQGHU�WKLV�
OLFHQFH��VXEMHFW�WR�DSSURSULDWH�33/�DPHQGPHQWV��

Explain the choice of species and the related life stages

Protocols 1-3: �7KH�DELOLW\�WR�VZLWFK�JHQHV�RQ�RU�RII�LQ�URGHQWV��PLFH�DQG�UDWV��KDV�\LHOGHG�D�ORW�RI�
LPSRUWDQW�LQIRUPDWLRQ�DERXW�KRZ�WLVVXHV�ZRUN���6WXG\�RI�WKHVH�DQLPDOV�SURYLGHV�DQ�LPSRUWDQW�UHVHDUFK�
WRRO�WKDW�KHOSV�WR�LQFUHDVH�RXU�XQGHUVWDQGLQJ�RI�KRZ�GLVHDVHV�GHYHORS����7KHUH�DUH�D�QXPEHU�RI�


