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Title: 

Protocol #: I 
PI: 

Status: I APPROVED WITH CODICIL 
Approval Period: I 3/12/2019-3/11/2020 

Received Date: 3/4/20 19 

Type: Continuation 

Species: 20 Dog (Pain Category D) 

Create Date: 2/28/2019 9 :20:18 AM 
Created By: 

Owner: 

Personnel Certifications Due: 

• MHQ (val d until 1/23/ 2020) 
• Species Specific Training for Dog 

• MHQ (val d until 1/17/ 2020) 

Notes: 

University of California, Los Angeles 
Chancellor's Animal Research Committee (ARC) 

Continuation Application 

General Infom1ation 

• General Certif cation Test: Offered through cm program (http: / / www.citiprogram.org). Please ensure your affiliat on is listed as 
UCLA and complete the Animal Research Basic Course. 
• Medical History Questionnaire (MHQ): Offered by the Occupat onal Health Facil tv (http://mhq.healthsciences.ucla.edu/). 
• Species Specific Training: Please visit the DLAM webs te: https://portal.dlam2.ucla.edu/ EducationTraining/ Pages/ default.aspx. 
For more questions regarding certifications/training, please visit: 
http:/ / ora.research.ucla.edu/ rsawa/ arc/pages/ certification info.aspx. 

Codicil(s): 

• The Committee understands that will not handle or perform procedures with Dogs until Species Specific Training 
for Dogs has been completed. Please contact DLAM Clln cal veterinarian Dr,llil■lllillll_llllliilililliiiliiliiiilllll or 
DLAM Training (dlamtraining@research.ucla.edu) when this species is availao1e so mac you can receive ems training. -

Continuation Summary 

Updated Sections 
Continuation Summary 
Number of Animals Used 
Pain Literature Search 
PI Assurance 
Pre-Review 

Please provide the appropriate information regarding changes to this protocol. Then update the respective sections. 

1. Will you be planning on making changes to this protocol? If you answer " yes" to this question, 1>lease address Questions 2 
and 3 and update the appropriate sections that are affected by these changes. Please note that you are not required to 
update every s ection of your protocol. 

0 Ye s @ No 

2. Check the following if you will be making any of the following changes: 

In addition to checking these boxes, you must update the respective sections of this protocol. 

O Protocol title I 
O Funding or funding agency I 
O Princ i pal i n vesti gator I 
O Co-inve stigator I 
O Pe r sonnel I 
O Locat i on I 

3. Indicate if you will be making any Significant changes to the following: 

In addition to checking these boxes, you must update the respective sections of this protocol. 

ID Ani mal spe c ies and/ or stra in I 
ID Numbe r of a n imals I 
ID Pain categor y I 
ID Method of eutha nasia I 
ID Exper i mental p r ocedures I 

A. If you indicated that you will be changing the number of animals above, please provide a detailed explanation of your 
rationale for the number of additional animals requested. Please note that if this request for additional animals also entails a 
change in experimental procedures and/or pain category, please update these application sections and indicate these 
changes on this page. 

n/a 

B. If you indicated that you will be changing the experimental procedures above, please provide a detailed explanation of 
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how this change in experimental procedures relates to the experiments in your currently approved protocol. In addition, 
please clarify what results you hope to yield from this change in experimental procedures. 

n / a 

4. In order to assist reviewers, briefly describe in lay terms the changes you are making and complete the appropriate 
sections. 

n / a 

5. To assist the ARC in documenting scientific progress arising from use of animals under this protocol, please provide ONE of 
the following: 

O Citation (s) of presentations o r articles resulting from this protocol (either accepted or submitted). Please 
include a n abstract. 

® A brief (1 - 2 sentence) update reg ard i ng progress made t oward achieving the scientific objective (s) of this 
protocol . 

IO A copy of the most recent annual progress report submitted to the funding agency. 

If the scientific progress documentation is in a text format, please paste (or type) it here. Otherwise, you will need to 
submit it to the ARC as a hard copy. 

l we would l ike to keep this protocol open, as we are currently discussing potential projects for this protocol. 

6. Please indicate whether any adverse effects or unanticipated problems have been experienced, including higher than 
anticipated mortality/morbidity regardless of the cause. If so, please provide an explanation of how these events/problems 
were resolved. 

~ 

7. Please respond to the following questions regarding alternatives to the use of animals. If you answer YES to any of these 
items, please explain. 

A, Have any alternatives become available since the previous ARC approval that could replace the use of animals to achieve 
your research and/or teaching goals? 

~ 

B. In order to reduce potential pain/distress, have any procedural refinements been made since the previous ARC approval? 

~ 

C. Has the number of animals required for the study been reduced since the previous ARC approval? 

~ 

Number of Animals Used 

List the species and the total number of animals used in the previous year. 

Species I Total Number Used I 
Dog I o I 

Research Summary 

Your answers to the questions on this page determine the other sections needed to be filled out. 

1. What is the Title of the Project? 

Teaching, training and evaluation of stents , coils, catheterizations and e mbol ization techniques for the treatment 
o f aneurysms & vascular malformations. 

2. Check all that apply: 

D Tumo r Formation (spontaneous or i mplante d) 

Ii" Chronic Disease (diabetes, EAE, status epilepticus, etc. ) 

ii!' Tissue Collection (blood and all o ther tissues, including those collected after euthanasia) 

D Antibody / Ascites Production 

['?'. Surgical Procedures (surviva l1 non- survival) 

ti" Non Surgical Procedures (injection o f experimental drugs, b ehavioral studies) 

ii!' Gas Anesthetic Agent(s ) (use o f isoflurane, halothane, etc) 

lif Hazardous Agents (carcinogens1 paraformaldehyde, rDNA, vectors, etc . ) 

0 Radioisotopes o r radioactive implants 

D Prolonged Physical Restraint (physical restraint o f unanesthetized animals f o r periods longer than 15 minutes) 

D Genetically Modified Animals 
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3. Will the research be conducted exclusively on tissue received from another investigator? 

No 

If yes, do your funding sources require an ARC approved protocol? 

No 

4. Check all that apply: 

I □ Experiments done ent i re l y at another i nstitut i on 

NOTE: For experiments conducted entirely at another institut on please subm t the most recent approval not oe and a copy of the most reoently approved 
protocol from the other institution with your submission. Please also indicate the PHS Assurance number and AAALAC accreditation status. 

lo Exper i ments done entirely at VAGLAHS 

ID Program Project/ Tr ain ing Grant 

Administrative approval only - no animals associated with this protoool. 

ID Breedin g Col ony: i 
NOTE: If you will be breeding animals for this protocol and do not already have an approved breeding protoool on file w th the ARC, you must submit an 
Appl cat on to Establish and/or Maintain a Breeding Colony at this time. Check the box above but leave the "Breeding Colony Number" field above empty. The 
ARC Staff will update the Breeding Colony Number following the submission of a breeding oolony application. 

5. If you are seeking approval for a training grant, list all individual projects supported by the program project or training 
grant, including the principal investigators' names and their current ARC approval numbers. If no animal research is 
currently being supported by the overall grant, please assure the Committee that, should an investigator of a project 
covered by the overall grant initiate research involving animals, ARC approval will be obtained prior to the distribution of 
funds. 

Personnel 

There can be only one Principal Investigator per protocol. To edit a person's contact information or add a new person to our system, dick on the People tab 
above. 

Prior to the submission of an amendment to add personnel, please ensure that these individuals have completed all applicable animal use certification 
requirements and have a Medical History Questionnaire {MHQ) on file with the Occupation Health Facility {OHF). If you are only requesting the removal of 
personnel, please email the ARC administrative office (;icc@regarch uda e<Ju). An amendment application is NOT required if you are only removing personnel. 

Principal Investigator 

Email : I 
Phone:. 

Fax: 
Status: I Faculty 

What role will this person be performing in this protocol? 

I Principal Investigator 

Which species will this person handle in this protocol? 

Dog 

Will tl1is person handle animal tissue in tl1is protocol? 

Ye s 

Will tl1is person be involved with Survival Surgery Procedures? 

Ye s 

Will tl1is person handle rDNA and/ or infectious materials? 

No 

Will tl1is person handle highly toxic chemicals and/ or carcinogens? 

Ye s 

UID: I 
Degree: 1-

Dept: I 

4114914§fi·lll•ffiffii• 

Please provide a brief account of the person's qualifications and experience with the animal model(s) and procedures in this protocol. Please include a 
description of any experience obtained beyond the requ ired ARC/ DLAM training courses. If this individual does not have any relevant previous 
experience, please briefly descri be how he or she wi ll be trained in the specific research techniques. 

Dr . is an Associate Prof essor of 

Please list tl1e duties (including specific procedures to be performed, as appropriate) tl1at this person will perform involving live animals under tl1is 
protocol. 

Dr i s a special ist in the f ield of wi ll conduct the teaching and/ o r test i ng 
session s and teach vari ous endovascular techni ques to i nternal and extr amural phys i c i ans and i nvest i gator s .• wi ll 
b e i nvolved i n diagnost i c i nte rve ntional procedures tha t use a n giogr aphy , CT or MRI. 

Will this person handle radioactive materials or radioactive animals? 

No 

Co-Investigator 
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Email: I 
Phone: _ 

Fax: I 
Status:-

What role will this person be performing in this protocol? 

Co-Invest i gator 

Which species will this person handle in this protocol? 

Dog 

Will tl1is person handle animal tissue in tllis protocol? 

Yes 

Will this person be involved witl1 Survival Surgery Procedures? 

Yes 

Will tl1is person handle rDNA and/ or infectious materials? 

No 

Will this person handle highly toxic chemicals and/or carcinogens? 

Yes 

UID: I 
Degree: 

Dept: I 

V, e"' Person Detail 

Please provide a brief account of the person's qualifications and experience with the animal model(s) and procedures in this protocol. Please include a 
description of any experience obtained beyond tl1e required ARC/DLAM training courses. If this individual does not have any relevant previous 
experience, please briefly describe how he or she will be trained in the specific research techniques. 

has experience in a l abora~ animal setting . has experience i n swine handling and 
anesthesia in t he Labs since --will be respons ible f o r animal care, anesthesia, monitoring and 
e uthanasia. 

Please list tl1e duties (including specific procedures to be performed, as appropriate) tl1at this person will perform involving live animals under tl1is 
protocol. 

necessary. 
wil l be coordinating the laboratory scheduling and will a ss i st with labo ratory procedures as 
wil l be responsible f o r animal care, anesthesia moni toring, handl ing, transfer, and euthanasia. 

Will this person handle radioactive materials or radioactive animals? 

No 

Personnel 

4•; 1aa1 a~ :i-1.1 tmmJa, 
Email: 

~ 
UID: I 

I Phone: Degree: I 
Dept: I Fax: 

Status: I I 
What role will this person be performing in this protocol? 

I Personnel 

Which species will this person handle in tl1is protocol? 

I Dog 

Will this person handle animal tissue in this protocol? 

I Yes 

Will tl1is person be involved with Survival Surgery Procedures? 

I Yes 

Will this person handle rONA and/ or infectious materials? 

I No 

Will tl1is person handle highly toxic chemicals and/or carcinogens? 

I Yes 

Please provide a brief account of the person's qualifications and experience with the animal model(s) and procedures in this protocol. Please include a 
description of any experience obtained beyond the required ARC/DLAM training courses. If this individual does not have any relevant previous 
experience, please briefly describe how he or she will be trained in tl1e specific research techniques. 

was trained to preform the - al creation of aneurysms at the been I involved with this research model since 

Please list tl1e duties (including specific procedures to be performed, as appropriate) that this person will perform involving live animals under this 
protocol. 

- wil l perform the aneurysm creation in t his protocol. 

Will tl1is person handle radioactive materials or radioactive animals? 

I No 

I 

I 

I 

I 

I 

I 

I 

I 
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Personnel 

Email: 
Phone: 

Fax: 
Status: 

RATS - Continuation Complete Fann - Continuation: 

What role will this person be performing in this protocol? 

Personnel 

Which species will this person handle in this protocol? 

Dog 

Will this person handle animal tissue in this protocol? 

Yes 

Will tl1is person be involved with Survival Surgery Procedures? 

Yes 

Will tl1is person handle rONA and/or infectious materials? 

No 

Will tl1is person handle highly toxic chemicals and/or carcinogens? 

Yes 

4@.l§§IQ§Pi·J,i•ti!ffi+ 

Please provide a brief account of the person's qualifications and experience with the animal model(s) and procedures in this protocol. Please include a 
description of any experience obtained beyond tl1e required ARC/OLAH training courses. If this individual does not have any relevant previous 
experience, please briefly describe how he or she will be trained in tl1e specific research techniques. 

is a Professor o f 
intervent i ona cat e t erization proce dures in the canine model since 1111 

Please list tl1e duties (including specific procedures to be performed, as appropriate) tl1at this person will perform involving live animals under this 
protocol. 

i s a specialist in the field o~ 
sessions and teach various endovascular t echniques 
be involved i n diagnostic i nterventional proce dures 

Will tl1is person handle radioactive materials or radioactive animals? 

No 

Personnel 

Email: I 
Phone:. 

Fax: I 
Status:-

What role will this person be performing in this protocol? 

Personnel 

Which species will this person handle in this protocol? 

Dog 

Will tl1is person handle animal tissue in tl1is protocol? 

No 

Will tl1is person be involved with Survival Surgery Procedures? 

Yes 

Will tl1is person handle rONA and/ or infectious materials? 

No 

Will tl1is person handle highly toxic chemicals and/or carcinogens? 

Yes 

- will conduct the 
to internal a nd extramural p hysicians 

teaching and/or 
and investigators. 

that use angiography~•c_C_T_o_r_ MR_ I_. ____________ __, 

UID: I 
Degree: I 

Dept: I 

View Person Detail 

Please provide a brief account of the person's qualifications and experience with tl1e animal model(s) and procedures in this protocol. Please include a 
description of any experience obtained beyond the requ ired ARC/OLAH training courses. If this individual does not have any relevant previous 
experience, please briefly describe how he or she will be trained in the specific research techniques . 

•••••• , h~a;s--;;e;x~p~e~r~1i<·e;n~c~e~ii ~n~s~w~i~n~e;;-h~a;;;;:;nddilii~n~g,;a;n~dr-a;;;;:;n~e~s~t!h~e~s~ii<a;;-:1L•n;;-tthh~e~ Labs since wil l be responsible f or 
I animal care, anesthesia, monito rin and euthanasia .• has been trained in angiography and e ndovascular procedures 
l.!:_y physici ans in the department o f 

Please list the duties (including specific procedures to be performed, as appropriate) tl1at this person will perform involving live animals under tl1is 
protocol. 

- wi l l be responsible for anima l care, anesthesia, monitoring, handling , transf er and euthanasia. 

Will this person handle radioactive materials or radioactive animals? 

No 
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Personnel 

Email: 
Phone: 

Fax: 
Status: 

What role will this person be performing in this protocol? 

Personnel 

Which species will this person handle in this protocol? 

Dog 

Will this person handle animal tissue in this protocol? 

Yes 

Will this person be involved with Survival Surgery Procedures? 

Yes 

Will this person handle rONA and/ or infectious materials? 

No 

Will this person handle highly toxic chemicals and/or carcinogens? 

Yes 

UID: 

Degree: I 
Dept: I 

View Person Detail 

Please provide a brief account of the person's qualifications and experience with the animal model(s) and procedures in this protocol. Please include a 
description of any experience obtained beyond the required ARC/DLAM training courses. If this individual does not have any relevant previous 
experience, please briefly describe how he or she will be trained in the specific research techniques. 

as well as the 
license from is trained on the an,io,raphy 

in general operations as well as 3D post- processing.-=l i nica l experience has been at i n 
and cardiol ogy procedures .• as been trained to support a ngiography and endovascular procedu res 
phys i cians in t h e Department o f 

has completed the 
SOP's. Fo l lowing rev iew 
hands on tra i n ing from 

species s- cific traini ng with Dr -ill review •~c edure and equ ipment 
of SOP's wi l l complete prof i ciency tra i n ing with Dr - will also rece i ve 

exper ienced staff on a variety o f procedures that a re requi red to support our r esearch 

Please list the duties (including specific procedures to be performed, as appropriate) that this person will perform involving live animals under this 
protocol. 

will be assisting physicians wi th r adiographic equipment operations, tablesi d e assistance, animal 
preparation, handling and monitoring, as we l l as archival of radiographic images, scheduling and documentation of 
procedures . will b e operating the ang i ography, CT, US or MRI imag i ng systems. 

Will this person handle radioactive materials or radioactive animals? 

No 

Personnel 

DLAM Staff 

Email : 
Phone: 

Fax: 
Status: I Staff 

What role will this person be performing in this protocol? 

Personnel 

Which species will this person handle in this protocol? 

Dog 

Will tl1is person handle animal tissue in tllis protocol? 

Yes 

Will tl1is person be involved with Survival Surgery Procedures? 

Yes 

Will tl1is person handle rDNA and/ or infectious materials? 

No 

Will this person handle highly toxic chemicals and/or carcinogens? 

Yes 

UID: I 
Degree: I 

Dept: DIV LAB ANIMAL MEDICINE 

View Pet'Son Detail 

Please provide a brief account of the person's qualifications and experience with the animal model(s) and procedures in this protocol. Please include a 
description of any experience obtained beyond the requ ired ARC/OLAM training courses. If this individual does not have any relevant previous 
experience, please briefly describe how he or she will be trained in the specific research techniques. 

N/ A 

Please list tl1e duties (including specific procedures to be performed, as appropriate) that this person will perform involving live animals under tl1is 
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( DLAM personnel may ass i st with canine handling, anesthesia and heath monitor i ng in the Labs. 

Will tl1is person handle radioactive materials or radioactive animals? 

I No 

Personnel 

Email: I 
Phone:. 

Fax: 
Status: I Faculty 

What role will this person be performing in this protocol? 

Personnel 

Which species will this person handle in this protocol? 

Dog 

Will tl1is person handle animal tissue in tllis protocol? 

Yes 

Will tl1is person be involved with Survival Surgery Procedures? 

Yes 

Will tl1is person handle rDNA and/ or infectious materials? 

No 

Will tl1is person handle highly toxic chemicals and/or carcinogens? 

Yes 

UID: I 
Degree: 1-

Dept: I 

4C.i491YY?1·J,i•ffiW• 

Please provide a brief account of the person's qualifications and experience with tl1e animal model(s) and procedures in this protocol. Please include a 
description of any experience obtained beyond the requ ired ARC/DLAM training courses. If this individual does not have any relevant previous 
experience, please briefly describe how he or she will be trained in tl1e specific research techniques. 

Dr . is a phys i cian trained in 
with swine models for several years. Dr 
and . has been working wi th canine at 

a nd has b een working with the animal aneur ; smal 
een working wi th canine models for several years in 

Please list the duties (including specific procedures to be performed, as appropriate) tl1at this person will perform involving live animals under tl1is 
protocol. 

is a special i st in the field of il l conduct the teaching and/or 
sessi ons and teach various endovascular t echniques to i nternal a nd extramural physicians and investigators. 
be involved i n diagnost i c i nterventional procedures that use angiography, CT or MRI. 

Will tl1is person handle radioactive materials or radioactive animals? 

No 

Personnel 

Email: I 
Phone:. 

Fax: I 
Status:-

What role will this person be performing in this protocol? 

Personnel 

Which species will this person handle in this protocol? 

Dog 

Will tl1is person handle animal tissue in tllis protocol? 

No 

Will this person be involved witl1 Survival Surgery Procedures? 

Yes 

Will tl1is person handle rDNA and/ or infectious materials? 

No 

Will this person handle high ly toxic chemicals and/or carcinogens? 

Yes 

Vi ew Person D etail 

UID: I 
Degree: 

Dept: I 

Please provide a brief account of the person's qualifications and experience with the animal model(s) and procedures in this protocol. Please include a 
description of any experience obtained beyond tl1e required ARC/DLAM training courses. If this individual does not have any relevant previous 
experience, please briefly describe how he or she will be trained in the specific research techniques. 

I 

I 

has experience in animal handling and anesthesia in the Department of and labs since • 
( will be responsible f o r animal care, anesthesia, monitoring and euthanasia . ■ has been trained i n angiography and I 
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I endovascular procedures by physicians in the department of -

Please list the duties (including specific procedures to be performed, as appropriate) tltat this person will perform involving live animals under tltis 
protocol. 

- wi l l be respons i ble for anima l c a r e, anesthesia, monitoring, handl ing, transfer and euth anasia. 

Will tltis person handle radioactive materials or radioactive animals? 

I No 

Name: 

Home Phone: 
Mobile Phone: I 

Contact Type: Emergency, Administrative 

Home Phone: I 
Mobile Phone: 

Email: I 

1. Funding Types (Check All That Apply): 
Gil' Department I 
D Extramural I 
D UCLA Acade mi c Senate I 
D Gift I 
D No f unding at this time 

Gil' Other: External co l labor ators I 

Contacts 

Funding 

Rationale 

1. Provide a non-technical summary of the overall objectives of the study. 

The overal l objective o f this protocol will b e the t raining, t eaching and evaluat i on of multip le endovascul ar 
devices a nd techniques . 

To treat intracranial a neurysms i n human i s a del i cate procedural techniques . They include passing mi crocatheters 
through tiny/ fragile vessels at whi ch poi nt coils and/o r stents are d eployed thr ough these catheters . To tra i n the 
interventional neur oradiol ogists who just started learn ing how to use these d evices or o the r interventionalists who 
wi l l start using new devi ces o n the patients, special training will be provided by the exp e rts i n this fie ld. 

Since in vitro experiments have various l i mitation to simulate the clinical settings, large anima l is required for 
trainees to exp erienc e the treatment methods before they performed on human patients. 

Visit i ng faculty, - residents and fellows are trained in the t e chniques o f c erebral microcatheter ization, coil, 
e mbolization (GDC etc.) , stents a nd glue/ particle embolization. 

2. Indicate the possible benefits to mankind and/or animals or the advancement of knowledge that may be derived from this 
study. 

teaching more phys i cians the techn iques o f 
edures, which provi de l ess invasive metho 

ues and d evices are pioneered a n d t est e d at 
department is h igh ly qua l ified t o train other p ysicians. 

more patients wor l dwi de can b e nefit 
neurovascular diseases . Because o f 

the 

I 

I 

I 

3. Explain the rationale for the use of animals, including (a) why the chosen species is the most appropriate for the study and 
{b) why the chosen species cannot be replaced with a phylogenetically lower species. Note that cost cannot be accepted as a 
justification. 

Dogs are necessary b e c a use i n vitro models cannot simulate the nature o f the arteria l wal l defects (e lasticity, 
e ase o f perfo ration, v asospasm) , coagulation system and f low dyna mi cs ocurr i ng inside the aneurysms . Moreover, dogs 
have very simi lar coagulation system and the vascu l ar anatomy and size can simulate the a natomy of t h e human 
vasculature, which make them a good model to simulate r ea l aneurysms . 

Espec i al l y because these physicians a r e being trained t o perform these techniques in human cerebral circulation, it 
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is crucial that the training session simulate the clinical situation as closely as possible. 

The bifurcation aneurysm procedure is achievable in swine, 
but the size/length of the carotid limi ts the repr oducibility of the model. Therefore the canine b ifurcation model 
is the o n ly aneurysm model that can be reliably used for chron ic aneurysm treatment and evaluation. 

Side wal l type a neurysm, especially swine model, has a tendency to occlude and heal quickly with or without 
embolization. In general human cerebral aneurysm arises at the b ifurcated portion, and the hemodynamical difference 
from experimental side wa l l aneurysm is often v iewed with suspicion. Since many factors are i nvolved to evaluate 
the feas ibility, such as flow dynami cs, thrombogenetic or thrombolytic system, and i mmune system, it is necessar y 
to use dog models . 

Moreover, phyl ogenetically l ower species cann ot replace the use of canine . This is because cons i dering the 
hemodyman ic effect, thrombogenicity, and anatomical similarity required i n the endovascular procedure, it is 
impossible to substitute this role with phylogenetically lower experiments. 

Experimental Design & Justification for Requested Number of Animals 

1. Provide a two- to four-sentence lay description of the experimental procedures written in language easily understandable to 
a seventh grade student. 

This protocol will be used for the teaching and traini ng of i n terventional techni,es and to evaluate existing, 
new, or i mproved medical devices . Teach i ng a n d training will be done with who are just 
starting to learn how to use these devi ces and/or experienced interventionalists who wil l begin us i ng new devi ces 
in clinical patients. Teaching and training wil l be provided by experienced faculty and/o r industry experts in this 
field. 

2. Provide a complete description of: (a) all activities involving the use of research animals; (b) a scientific justification for the 
total number of animals required to conduct this study. The number of animals justified in this section must match the totals 
in the Pain Category Assignments. To the extent possible, assign all animals to experimental groups, which can be easily 
distinguished by the independent variables defining each group (e.g.,drug dosages, time points, controls, etc.). Clearly 
indicate the number of animals needed per group and explain how group sizes were determined, either(i) by statistical 
analysis, or ( ii) where statistics are not applicable (e.g., teaching labs, feasibility studies, antibody production, etc.), on the 
basis of other considerations (e.g., student/animal ratio, tissue yield per animal, antigen/animal ratio, prior experience, 
etc.). If statistical analysis is employed to determine the number of animals required, please specify the statistical method 
used. 

In this protocol, conditions wil l be created in the dog to simulate vascular malformat i ons and occlusions that wi ll 
be treated with devi ces commonly use in human medi cine (i .e. coils, stents, catheters, clot retrieval devices and 
liquid embolic agents). 

The devi ces for evaluation may be second generation devi ces that have had design i mprovements and/or a supplemental 
device that works in conjunction with a commercially approved device already i n the clinical environment. Other 
aspects of a devi ce evaluation will be to gain further understanding of the ease of deploymen t i n the target organ, 
structural integrity of the device o nce deployed, or to evaluate the characterizes of the device o nce it has been 
deployed in a live system; does it mi grate, do vascular changes occur, etc. 

The measurable outcomes of each evaluation wil l depend on the device, location of deployment, and the 
interventional procedure. Examples of possible outcomes could be: does the devi ce perform in tortuous vessels in 
the brain, are there measurable h istological changes i n the vessel at the s i te of deployment in an aneurysm, does a 
new devi ce deploy as easily as a device already in cl i n i cal use, and/or does a new devi ce cause hemodynamic changes 
that need to be evaluated in l ine wi th a potent i al outcome of an interventional procedure looking at clot formation 
or clot retrieval. 

Device and/or procedure evaluations, or teaching & training events will occur under the guidance of a practicing 
phys i cian and a junior faculty member and/or client . The procedure evaluation wil l be conducted by a pract i c ing 
phys i cian to, or wi th, internal or extramural practicing physicians and/or clients . 

There are no animal groups. The a nimals may n ot al l undergo the exact same procedure, depending on what the 
phys i cian and/or trainees need to learn, etc. 

Typically statistics are not used for the assessmen t of devices, it is a qualitative assessment of device 
performan ce compared to a device already approved by the F DA . In our experience 1-3 animals are used in these 
studies. 

In our experience 20 animals may be used over 3 years. We have allocated 4 animals for acute procedures and 16 
ani mals for chronic procedures. 

We expect to perform 2 sessi ons/year, with 1-4 animals/session. If the training sessi on is teaching a 
catheterization procedure, devi ce deployment and/or retrieval, there are numerous arteries which can be used whi ch 
al l ows for more than o ne person to be taught / session. Th i s approach will reduce the n umber of total number of 
ani mals required for this protocol. 

Chron i c animals may be ma i ntained from 3 to 180 days post procedure (standard recovery periods: 7, 14 , 28, 60, 90, 
180 days) . 

Acute: One angiography day (teaching, training, device evaluation), wi th euthanasia occurring the same day. 

Chron i c: Init i al angiography day (teachi ng, training, device evaluation) or aneurysm surgery, followed by recovery 
of the animal at the end of the procedure. Device i mp l ant or follow-up angiography would then occur between 3 - 180 
days, wi th euthanasia occurring after the final angiography sessi on. 
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Typical procedures wil l use one device and/or a combination of devi ces . Examples: 1) a stent will be deployed in 
the vessel over a surgically created aneurysm to evaluate natura l occurri ng thrombosis inside the aneurysms pocket, 
or 2) a stent wi l l be depl oyed in the vessel over a surgically created aneurysm followed by the deployment of a 
coil or l iquid embolic agent i nto the aneurysm pocket to speed up action of thrombosis. 

We estimate the "use" n umbers base o n our core users previous study requests . Each device, teaching event, training 
procedure and/or target organ dictate how the device traini ng and/or evaluation is assessed. 

1-4 dogs/lab 

1- 3 trainees/lab: we may use as few as l animal for up to 3 trainees. 

1- 8 devi ces/lab : this wil l depend on the number of animals, number of target organs, number of aneurysms, or the 
procedures trained or evaluated. 

1 - 3 procedures/devi ce: this wi l l depend on the n umber of "passes" that are available for a specific target o rgan. 
Example : a new i nterventional catheter or guide wire can be re - pos i tioned i n mult iple vessel site throughout the 
body, were as, a new coil o r stent can only be depl oyed once i n an aneurysm or in the rete. 

Procedures that result in either acute or chronic events. 

1) Microcatheterization: 
Microcatheters are small catheter used to de l iver either coil shaped or l iquid materials i nto a target vessel(s) o r 
organ(s). 

2) Detachable Coi l: 
A coil shaped materials made of pure platinum. They are deployed into the a neurysm cavity to occlude and treat 
them. 

3) Glue/Particle/Li qui d embolic agent : 
Em.belie materials used in the treatment of vascular malformat i ons . 

4) E.mbolization : 
Insertion of various substances i nto the circulatory system to obstruct specific blood vessels 

5) Cl ot Retrieval: 
Devices designed to remove and/or aid in the removal of blood clots. 

6) Aneurysm Creation & Embolization: 
Exper i menta l side-wall o r bifurcation aneurysms will be created on the bilateral common carotid arteries. A variety 
of embolization techni ques (coi ls, stents, embolic agents, or glue/particles) may be implemented to obtain the 
required result . Chroni c aneurysms wi ll be created 10- 14 days prior to embolization. The bifurcat i on aneurysm in 
the dog is the preferred model. The bifurcat i on aneurysm in the swine model is not rel iable due to anatomical 
restrictions. 

All animals with aneurysms (acute or chronic) wi ll receive dai ly anti-platelet therapy of Aspirin 
at i on due to the deployed i nterventional devices 
Anti-platelet therapy wi l l be started at least 3 days before the 

terminal procedure . 

Depending on the h isto l ogi c findings obtai ned from the earlier time points, min o r changes regarding evaluating the 
later time point might be required based on the earlier results. However; total number wi l l n ot be changed. The 
number of animal is decided based on our previous procedural performance and/or h istological findings. I ndividua l 
tissue sample wi l l be histologically analyzed . Multiple stains may be performed o n each specimen based on our 
previous experimental data . 

All animals wi ll be obtained from USDA approved commercial vendors. 

All chron ic procedures will be scheduled fol l owi ng veterinary consultation, that this consultat i on wi ll include a 
clear plan of action that wi ll ensure procedures are discussed, the time-line is clear, a n d the amount of times 
procedures are conducted is finalized. 

Visit i ng faculty, - residents and fellows wi l l learn how to use the endovascular devices under the supervision 
of trained experts i n the field. Specif i cally we wi ll teach the bas i c procedure with several tips, associated wi th 
glue/particle embolization for arteriovenous malformation model, and coil embolization for the aneurysm model. 

All visiting physicians not listed in the Personnel section wi ll complete a MBQ prior to working with anima ls and 
wi l l be escorted by approved personnel when conducting activities described on this protocol. 

In addition, vendor-trations wi ll also be performed under this protocol . The vendor wi l l send a l ist of 
vendor personnel to anagement as well as brief description of what they wil l do with the animals and how they 
are qualified/experienced with the techniques. A Seni or Veteri narian i n DLAM, wil l be made fully aware of these 
situation and wi l l make sure that this protocol is thoroughly followed by vendor and its personnel . 
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Pain Category Assignments 

NOTE: A painful procedure is defined as any procedure that would reasonably be expected to cause more than slight or momentary pain and/or distress in a human being 
to wh ch that procedure is applied. Examples of potentially painful/distressful procedures include, but are not lim ted to the following: terminal surgery; exuberant 
inflammation from adjuvants; ocular and skin irritancy testing; food or water deprivation beyond that necessary for normal presurgical preparation; noxious electrical 
shock that is not immediately escapable; paralysis or immobility in a consc ous animal; extensive irradiation. 

Category 
C 

D 

E 

Description 
Momentary or no pain/distress (Examples: injections of non-toxic substances; peripheral blood collections not requiring anesthesia; euthanasia and 
harvesting of tissue only; observing natural behavior; behavioral testing without signif cant restraint or noxious stimuli.) 
Pain/distress relieved by use of appropriate anesthetics, analgesics, tranquilizers or by euthanasia (Examples: terminal surgery; survival surgery; retro-
orbital blood collection; euthanasia of animals showing signs of more than slight or momentary pain and/or distress.) 
Pain/distress can not be relieved by use of anesthetics, analgesics, or tranquilizers, as the use of these agents would interfere w th the experimental design 
(Examples: pain research; toxic ty testing.) 

Species: I Dog 

Strain or Breed (if applicable): Mongrel or Beagle 
Average Weight: 20-30 kg 

Sex: I Mixed 
Pain category: D 

Previous Number of Animals Approved: I 20 

Change in Number of Animals Needed(+/-): O 
Number of Animals Needed for the 3 Year Period: 1 20 

Pain Category 

1. If the animals are listed under Pain Category D and/or E, check below all criteria that will be used to assess any potential 
pain/distress/discomfort in the animals. If applicable, include criteria used to evaluate post-operative pain/discomfort. 

Ii!' Restlessness I 
Ii!' Vocalizing I 
Ii!' Decreased or impaired mobility I 
O Conjunctivitis, corneal edema, photophobia I 
Ii!' Licking , biting, or guarding a painful area I 
O Failure to groom, unkempt appearance I 
O Open sores / necrotic skin lesions I 
Ii!' Loss o f appetite I 
Ii!' Weight loss. 

Percentage weight loss (max allowable 20%) : 10% 

Iii!' Other: Signs of pain during the procedure : increased heart rate and respiration I 

2. If the animals are listed under Pain Category E, please specify the pain/distress/discomfort experienced by animals as a 
result of the experimental manipulations and provide scientific justification indicating why pain/distress/discomfort
relieving methods will not be employed in this protocol. 

NOTE: Procedures that may cause more than momentary or slight pain or distress to the animals must be performed with appropriate sedatives, analgesics or 
anesthet cs, unless withholding such agents is justified for scientific reasons and will continue for only the necessary per od of time. 

The following questions must be answered for animals listed under Pain Category D and/or Pain Category E. Federal Regulations require tl1at 
investigators consider alternatives (the 3 Rs - replacement, refinement and reduction) to procedures that may cause more than momentary or slight 
pain or distress to animals. 

3. Consider all the alternatives listed below and explain why each of the following is not an available alternative for the 
proposed potentially painful/distressful procedure. 

A. Replacement of animals with non-animal models (e.g., in vitro procedures, computer model) or a phylogenetically lower 
species: 

Extensive testings have already been performed using i n - vitro aneurysm models, but in-vitro models cannot simulate 
the coagulation system, and f low dynamics of the aneurysms. Dogs tend to be thrombolytic, and can provide a good 
approach for mechanical evaluation and recanalization of this device. 

Glass and rubber models of blood vessels do not simulate closely enough the human arterial system. It is crucial 
f o r trainees to get a realistic feel of pushing catheters through living arteries wi th blood flow . Trainees should 
be comfortable pushing catheters and deploying devices while knowing the limitations of the arteries. 

In vivo models are essential to the evaluation the mechanical property of material for training, physical response 
and histological findings. The complexities o f the host response to the materials cannot b e mimicked in 
phylogenetically lower animals because their physiology is so different from humans. 

B. Please discuss why the procedures cannot be further refined in order to minimize potential pain and/or distress to 
animals: 

Unnecessary surgical d issectio n will be avoided, and appropriate anesthesia and analgesia will b e given to minimize 
animal pain o r distress. Our procedure will employ the surgically created aneurysm. The skin incision and muscle 
dissection will be minimized so that we can minimize the surgical invas ion and shorten the operation time. Since 
this is a surgically created model, we can't avoid surgery in this protocol . Assessment i n the chronic phase is 
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necessary and survival surgery can't be avoided. 

If arter i al cut- down is performed, the vesse l will be surgically repaired or l igated as necessa r y . 

A total of 3 aneurysms (two on common carotid arte r y a nd one at the junction of connected arter y) may be created to 
maximize data collection from each animal and reduce animal usage . 

c. Reduction in the number of animals proposed in this application (e.g., fewer animals involved in potentially painful 
procedures): 

There are no animal groups. We will perform teaching and training of interventional procedures or evaluation o f new 
devices. Not all of our procedures wi ll be exactly the same. 

The animals may not all undergo the exact same procedure, depending on what the physician and/ or trainees need to 
learn. We expect that 24 animals be used over 3 years. We expect to do 2 sessions/ year, with 1-4 animals/ session . 
If the training session is teaching a catheterizati on procedure, device deployment and/ or retrieval, there are 
numerous arteries which can be used whi ch allows for more than one person to be taught / session. This approach wi l l 
reduce the number of total number of animals required for this protocol . 

Pain Literature Search 

The following questions must be answered for animals listed under Pain category D and/or Pain category E. 

Please note that according to PHS Policy IV.C.1.a, the Guide for the Care and Use of Laboratory Animals (the Guide p. 10) and USDA Animal Welfare Act Regulat ons 
§2.Jl(d)(l)(i) "procedures involving animals will avoid or minimize discomfort, distress, and pain to the animals." Further, in order to meet the above-ment oned 
regulatory requirement and in accordance with UCLA's Animal Welfare Assurance on file w th the National Institutes of Health Off ce of Laboratory Animal Welfare (OLAW), 
the Committee must ensure that the "principal investigator has considered alternatives to procedures that may cause more than momentary or slight pain or distress to 
the animals, and has prov ded a wr tten narrative desaipt on of the methods and sources used to determine alternatives were not available.· Please also note that the 
Comm ttee recommends the use of keywords that are specif c to the painful/distressful procedures you will be conducting and the animal model that will be used. 

1. Indicate at least two databases or other sources consulted to support the conclusion that appropriate alternatives are not 
available. 

Gl Pubmed (Medline) 

O PsychINFO I 
O Altweb I 
O UC Center for Alternatives I 
O Animal Welfare Information Center I 
Gl BIOSIS I 
O Current Contents I 
O Other: 

2. Combination of keywords used during the search: 

Please specify the keywords used in the box below, including 1) the specific painful procedures that you are conducting, 2) the animal model being used and 3) 
alternative terms (e.g., animal model, welfare, pain, stress, distress, methods, in vitro). 

Please see the following examples, noting that the keywords listed only apply to a protocol involving these experimental variables: 

Mouse a nd chronic implant and in v itro model 
Mouse and a r tery ligation a nd pain 
Mouse and sleep deprivation and welfare 

Keywords used: 

Dog AND a neurysm AND alternative (21 hits) 
Dog AND pain AND angiography AND aneurysm (2 hits) 
Dog AND embolization AND pain (8 hits) 
Dog AND a neurysm AND pain (7 hits) 
Dog AND aneurysm AND pain AND distress (0 Hits) 
Dog AND aneurysm AND ernbolization (125 hits) 
Dog AND aneurysm AND ernbolization AND stent(29 hits) 
Dog AND embolization AND a lternat i ve animal model (8 Hits) 

3. Date of most recent search (MM/DD/YYYY): 
NOTE: The I terature search must be updated whenever experiments that may cause potential pain or distress are proposed/modified. The literature search must also 
be updated at the time of each three-year renewal, and should be conducted within 2 months of submission. 

I 2/28/2019 

4. Years Covered (e.g., 1980-2019): 

1 1915-2019 1 

1. Will the experiments involve tumor formation? 
The ARC requires daily monitoring of tumor growth. 

~ 

Animal Care 
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2. Will the experiments involve chronic disease (e.g., diabetes, chronic seizures, infections with disease agents) or a chronic 
condition (e.g. headcaps, implants)? 

I Yes I 

3. Will the experiments involve other procedures that may lead to potential complications (e.g., surgical procedures, 
administration of compounds with potential toxic effects)? 

I Yes I 

4. For fill types of experiments, if animals may experience complications, please describe the criteria for premature euthanasia 
below. 

Criteria for premature termination o f animals: Dog will be e uthanized if the aneurysm r uptures and causes 
respiratory distress, significant hemorrhage or any sign considered t o be associated with post surgical 
complication. Post- operative he morrh a g ic complication will be evaluated wi th clinical signs o f dyspnea and swelling 
in the area surrounding the surgical incision. Any complications will be reported to the veterinary staff 
immediately, and termination wil l be based on their recommendation . In addition to these criteria, premature 
e uthanasia will b e assessed with response to loss o f appetite, weight l oss greater than 10%, infection at the 
surgical site that does not respond to a ntibiotic treatment , or evid ence of pain that does not respond to analges ic 
therapy. 

Given the situation of t h r ombus complications after the surgical procedure, we may use a Merci clot retrieval 
system to try to eliminate the thrombus causing the adverse clinical signs. If clot retr i eval is unsuccessful and 
premature euthanasia is required, we will ad.minister vet g rade euthanasia solution (pentobarbital ) via intravenous 
injection. 

Fo r initia l medicat i on calculations will wil l require current body weight measurements . For chr oni c animals, we 
will requi re monthl y body weight measurements f or accurate medication calcu lations. 

If more frequ ent imaging is required or t he animals show a decrease in body weight associated with clinical 
observations or d e c rease i n body weight, we wil l request additional body weight measurements. 

5. Check below all that apply to convey special animal care requirements to the responsible veterinary staff. 

O Temperature Range (s) 

O Humidity I 
O Light Cycles I 
O Bedding/Litt er changing schedules I 
O Water (e .g., sterile or deionized) 

O Special die t/Feed i ng schedule I 
D Deprivation of f ood and/o r water for reasons other than surgical preparation 

6. If you checked any of the boxes above, explain special care requirements in detail. 

7. Environmental Enrichment: UCLA vivarium staff provide environmental enrichment to all species (please refer to the ARC Policv. on 
Environmental Enrichment). 

a. If you request to provide additional or alternative environmental enrichment, please describe the environmental enrichment below. 

b. Please provide scientific justification if your research precludes the use of environmental enrichment. 

Chronic animals must be singly housed for 10- 14 days post-surgery, so that they don't accidentally traumatize 
each others surgical sites. Following the 10- 14 day recover period from a procedure, the animals can be co
housed u nti l the terminal procedure date . In the event we have a single animal housed in-we will stimulate 
the animal with increased human interaction by either _s_t _a_f_f_ a_n_d_/_o_ r _ D_L_AM __ s_t_a_f_f_ . _____________ _, 

8. If you will be using transgenic animals in this research, please clarify whether there are any anticipated or suspected 
phenotypes of the transgenic mice that might cause pain or discomfort to the animals. If any pain, distress, or morbidity is 
associated with the phenotypes of this line, please indicate the criteria for premature termination of these mice. 

9. PLEASE COMPLETE IF YOU HAVE MICE AND/OR RATS IN DLAM-MANAGED FACILITIES. Please check one response to the 
following: 

I request that the veterinarian (or his/her designee) euthanize animals found to be sick or injured for me: 

® I request that the DLAM veterinarian (or his/her d esignee) euthanize my animals f o r me i n accordance with 
h is / her veterinary discretion at the time that they are f ound sick o r injured. This decision will only apply 
t o animals i n cages that I've marked with a green euthanasia sticker on the cage card. DLAM will notify me o f 
the euthanasia by e ma i l after the fact. 

I understand that I remain responsible f or monitoring of my animals, in accordance with my approved protocol and 
with t he ARC Po licy o n ResponsibilitY. £or Monitoring, Laboraeon: Animals . 

I will treat or euthanize animals: 

0 I assure the ARC that I will prompt l y respond to Veterinary Health Case notifications regarding my animals, as 
required by the ARC Policy on Notification et Inveitiaators with Si£k or Ipipred Animals · 
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Locations 

Please indicate ALL locations where animals will be housed and/or used, induding: 

1. Vivarium Housing_ (where animals will be housed). Please note that if vivarium housing has not been assigned, select "VIVARIUM" as the building name and 
"Unassigned" as the room number. 

2. Sh1dy: Area (any investigator-maintained faci lity outside the vivarium where USOA-covered species will be housed for per ods longer than 12 hours, or where non-
USDA-covered species will be housed for per ods longer than 24 hours). 

3. Research Area (where non-surg cal activit ies, including euthanasia, will be performed). 
4. SU!'.!JfilV. Area - Survival (where recovery surgery will be performed) . 
5. ~.ei;v. Arga - Non-Suryjyal (where terminal surgery will be performed). 

Room Species Location Type - Dog Surgery Area - Survival 
Reason: 
Survival surg cal procedures - Dog Research Area 
Reason: 
MRI imaging will be done here - Dog Surgery Area - Non-Survival 
Reason: 
Ango room - Dog Surgery Area - Survival 
Reason: 
Ango room - Dog Surgery Area - Non-Survival 
Reason: 
Ango room - Dog Surgery Area - Survival 
Reason: 
Ango room - Dog Surgery Area - Non-Survival 
Reason: 
CT room - Dog Surgery Area - Survival 
Reason: 
CT Room 

unassigned Dog 
leason: 
Housing rooms were classified as "unassigned" because animals on chronic studies may be moved from room to room in■ 
based on the census and availabil ty of space. 

Medications and Experimental Drugs 

List below all medications/drugs/compounds/agents/etc. that will be given to the animals. Please be sure to include analgesics, anesthetics, antibiotics and 
all experimental drugs or treatments. Cell lines injected in suspension should be listed here. 

The select on of the most appropriate med cation/agent should reflect that which best meets din cal and humane reQuirements w thout compromising the scientific aspects 
of the research protocol. In accordance w th federal regulat ons, consultat on with an attending veterinarian is reQuired in the planning of a research protocol involving 
procedures that may cause more than momentary or slight pain or distress to the animals. The ARC Policv on Use of Pharmaceutical-Grade Com~ounds reQuires 
that investigators use pharmaceut cal-grade compounds whenever they are available, even in acute procedures. 

If pharmaceut cal-grade preparations are not available, please dentify wh ch compounds are affected and provide supporting justification in your Experimental Design. All 
non-pharmaceutical-grade drugs must be filter-sterilized pr or to use. 

Please do not list euthanasia drugs in this section. 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 
Drug/Compound Name: I Buprenorphine 

Species: Dog 

Medication Type: Analgesc 

Dose or Concentration: 0.01-0.03 mg/ kg 

Volume: Baased on body weight 

Frequency: every 8-12 hours for 48 hours 

Route: SC 

Length of treatment/administration: every 8-12 hours for 48 hours post surgery then as need 

Purpose: Pre-Operative/Intra-Operative 
Post-Operative 

I 
Drug/Compound Name: Buprenorphine-SR 

Species: Dog 

Medication Type: I Analges c 
Dose or Concentration: I 0.06-0.2 mg/ kg 

Volume: Based on body weight 

Frequency: every 48-72 hours 

Route: SC 

Length of treatment/administration: I every 48-72 hours 
Purpose: I Pre-Operative/Intra-Operative 

Post-Operabve 

I 

I 

I 
I 
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I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

r 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

Medication Type: Analges c 
Dose or Concentration: 4mg/kg 

Volume: based on body weight 

Frequency: I once a day 
Route: I other : SC or oral 

Length of treatment/ administration: 48 hours post surgery 
Purpose: Pre-Operative/Intra-Operative 

Post-Operative 

I 
Drug/Compound Name: I Meloxicam 

Species: Dog 
Medication Type: I Analges c 

Dose or Concentration: I 0.1-0.2 mg/kg 

Volume: based on body weight 

Frequency: once a day 

Route: other : IM, SC or PO 

Length of treatment/ administration: I 48 hrs post surgery 
Purpose: I Pre-Operative/Intra-Operative 

Post-Operabve 

Drug/Compound Name: Isoflurane 
Species: Dog 

Medication Type: Anesthetc 

Dose or Concentration: 1-3% 

Volume: N/A 

Frequency: continuous 

Route: inh 

Length of treatment/ administration: duration of procedure 

Purpose: Pre-Operative/Intra-Operative 

Drug/Compound Name: I Lidocaine 
Species: Dog 

Medication Type: I Anesthet c 

Dose or Concentration: 1 mg/kg 

Volume: based on body weight 

Frequency: once per surgery 

Route: SC 

Length of treatment/ administration: I once per surgery 
Purpose: I Pre-Operative/Intra-Operative 

I 
Drug/Compound Name: I Midozolam 

Species: Dog 

Medication Type: Anesthetc 

Dose or Concentration: 0.1-0.5 mg/kg 
Volume: I based on body weight 

Frequency: Once 

Route: im 

Length of treatment/ administration: Once during induction 

Purpose: Pre-Operative/Intra-Operative 

Drug/Compound Name: i Propofol 
Species: Dog 

Medication Type: I Anesthet c 

Dose or Concentration: 2-10 mg/kg 

Volume: based on body weight 

Frequency: once 

Route: iv 
Length of treatment/ administration: I slow IV mJect on 

Purpose: I Pre-Operative/Intra-Operative 

I 
Drug/Compound Name: I Cefazolin 

Species: Dog 

Medication Type: Antibotic 

Dose or Concentration: 20mg/kg 
Volume: I based on body weight 

Frequency: I every 2-3 hours during surgery 

Route: iv 
Length of treatment/ administration: 30 minutes before surgery 

Purpose: Pre-Operative/Intra-Operative 

I 
I 
I 

I 
I 

I 
I 

I 

I 
I 

I 
I 

I 
I 
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I Drug/Compound Name: Aspirin 

I Species: Dog 

I Medication Type: Other 

I Dose or Concentration: I 81mg I 
I Volume: I One tablet I 
I Frequency: once a day 

Route: oral 

Length of treatment/administration: beginning three days before endovascular procedure and continuing for the duration of survival 

Purpose: Pre-Operative/lntra-Operative 

I 
Post-Operative 
Other: Thromboprophylaxis 

I Drug/Compound Name: Heparin 

I Species: Dog 

I Medication Type: Other 

I Dose or Concentration: I 1000-3000 JU I 
I Volume: 1-2 ml 

I Frequency: as needed to maintain ACT around twice baseline 

Route: iv 

Length of treatment/administration: duration of procedure 

Purpose: I Pre-Operative/lntra-Operative 

I 
I I Drug/Compound Name: I N troglycerin 

I Species: Dog 

I Medication Type: Other 

I Dose or Concentration: 200 mcg diluted into 2 ml of saline 

I Volume: 1-5 ml 

I Frequency: once or twice 

Route: other: IA 

Length of treatment/administration: During procedures 

Purpose: Pre-Operative/lntra-Operative 
Other: vasodilat on 

I I 

I 
I Drug/Compound Name: I Omnipaque 
I Species: Dog 

I Medication Type: I Other I 
I Dose or Concentration: I 300mg/ml I 
I Volume: 20-40ml 

I Frequency: During imaging 

Route: other: IA and/or IV 
Length of treatment/administration: I dunng the operat on only 

Purpose: I Pre-Operative/lntra-Operative 

I I 
I Drug/Compound Name: I Onyx and Precipitating Hydrophobic Injectable L quid (PHIL) I 
I Species: Dog 

I Medication Type: Other 

I Dose or Concentration: N/A 

I Volume: determined by aneurysm size (0.5-3 ml/ aneurysm) 

I Frequency: once 

Route: iv 
Length of treatment/administration: N/A 

Purpose: Other: embolic agent 

I 
Drug/Compound Name: I Papaverine 

I 
I 
I Species: Dog 
I Medication Type: I Other I 
I Dose or Concentration: I 3mg/ml I 
I Volume: 1ml 

I Frequency: as needed 

Route: other: intra-arterial 

Length of treatment/administration: I as needed 
Purpose: I Other: for vasospasm 

Drug/Compound Name: I Plavix 
Species: Dog 

Medication Type: I Other 
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Dose or Concentration: I O. 5-1 mg/kg 
Volume: based on body weight 

I Frequency: once a day 

Route: oral 
Length of treatment/administration: I beginning three days before endovascular procedure and continuing for the duration of survival 

Purpose: Pre-Operative/Intra-Operative 
Post-Operative 
other: Thromboprophylaxis 

Euthanasia 

For each species used, please provide the euthanasia information. Techniques for euthanasia must follow guidelines established in the AVMA Guidelines for 
the Euthanasia of Animals: 2013 Edition. 

l.Species: 

I Dog I 

2,How will animals be euthanized? 

I Non - Phys i cal Method I 

3 ,For animals that will be euthanized by a physical method, please indicate tha t method (decapitation or cervical dis location), 

a. Please indicate the appropriate physical method. 

I Other:See i4 below 

b. Will anesthesia be used prior to use of the physical m e thod of euthanasia? 

I No 

c , If anesthesia cannot be administered, please prov ide scientific justification. 

I 

4,For animals that will not be euthanized at the end of the study, please indicate the final disposition. 

I 
Critical o rgans are harvested i mmediately after euthan asia. The animals wil l be observed f or lack o f a heartbeat 
and respiration and f o r g ray i ng o f mucous membranes for at least 10 minutes to confirm death to comply wi th the 
AVMA Guidelines for the Euthanas i a o f Animals : 2013 Edition . 

Euthanasia Medications 

List the drug(s) used for euthanasia on an animal by physical or non-physical methods. 

Please note that according to the AYMA Gujdelioes for the Futhagasja of Agjmals· 2013 Fdjtjop. "compressed CO2 in cylinders is the only recommended source of 
carbon dioxide because the inflow to the chamber can be regulated precisely. Carbon dioxide generated by other methods such as from dry ice, fire extinguishers, or 
chemical means (e.g .• antacids) is unacceptable." 

I 
Drug Name: I Vet grade 390 mg/ml pentobarb tal sodium plus 50 mg/ml of phenytoin sodium 

Species: I Dog 

Dose or Concentration: I 1-2 ml/10 pounds of body weight 

I 

Route: I iv 
Purpose of Drug: : Euthanasia 

Tissue Collection 

Please enter the following infonnation regarding tissue collection for the protocol. See tiB!;; l!lllii.v. 1111 111111111 !;;lllb:'1i11111CIIIII I ilWll:il111DC tillilllill:i• 

1. Tissu e To Be Collected: 

I !it Blood I 
ti!' Other Collecte d : artificial aneurysm or other surgically created structures o r target organs/vessel(s) & 

devices. 

2, Frequency of blood and/or other tissue collections : 

Treated a ne urysm will b e harvested after e u thanasia. 

Blood - We may collect blood during the angiography procedure to measure ACT l e vels a nd/or other hemato l ogical 
parameters (gl ucose, h e matocrit, o r g a n e nzymes, CBC, etc . ) 

Tissue - If required, f o llowing euth a nasia and confirmation o f death . 

Tissues f o r poss i b le collectio n: surgically created aneurysms and/o r malformations , vessels, rete, brain, l ungs, 
liver, kidne y (x2 ). spleen, sex o rgans, thymus and adrenal glands. 

I 

I 

I 

I 

I 

I 
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3. Volume of blood and/or other tissue collected per time point: 

Aneurysm on the parent artery. 0 .5-Sml of blood is collected n ot to exceed a maximum of 1% of the animal's body 
weight per week . 

Blood - We may collect small amounts of blood (0 .5-2ml) necessary to test Activated Clotting Time (ACT) or other 
hematological parameters. 

4. Describe techniques that will be used to collect blood and/or other tissue. 

Standard methods of the surgical removal of the aneurysm on its parent artery wil l be utilized. 

If blood is needed, we will draw it from either the cephalic, saphenous, femoral vessels, or the anterior vena 
cava. 0.5- 2 ml of blood is collected not to exceed a maximum of 1% of the animal's body weight pe r week. 

Vascular endothelial cells may be collected for h isto l ogical analysis to evaluate for any changes i n the vessels 
associated with device deployment and/or retrieval. The device, which includes the endothelial cells, wil l be 
removed thr ough the femo ral sheath and placed i n a appropriately sized conical tube. The tubes wil l be transferred 
to the research lab f or evaluation. 

5. Describe how anemia and infection will be prevented. 

Anemia and/or infection are not expected. However, in the case an animal develops symptoms that suggest otherwise, 
a veterinarian will be consulted and recommended treatment will be followed. 

Surgical Procedures and Post-Operative Care 

Please complete the following questions, noting that any requested exception to ARC Policy must be justified in the space provided. 

Note: ARC pol cy requires investigators to employ the following measures to ensure asepsis while conducting survival surgery: asept c surg cal techniques; asept c surg cal 
field; sterile instruments; clean lab coat/surg cal gown; and sterile surg cal gloves. For information on surgeries on rodents and birds, please see the ARC Poli9t.!!.!!. 
Survival Sumerv in Mice, Rats and Birds. 

Non-survival surgeries of extended durat on or procedures otherwise likely to increase the risk of lntraoperative infection and/or sepsis (e.g. gastrointestinal surgery) will 
be evaluated on a case-by-case basis to determine whether aseptic techn ques must be used. Refer to the ARC PPlicv op Nop-suryjyal Surgjcal procedures for further 
infonnat on. 

Please note that surgical records are required for all animals. These records must include anesthetic administration and intra-operative mon toring, as well as post
operative recovery observations, including administration of analgesics and antib otics and suture/staple removal if appl cable. Additionally, any adverse outcomes must 
also be recorded. 

1. Pre-Operative care will include (check all that apply): 

IO Lab tests I 
IO Condition ing I 
I Iii!!' Fasting: 12 -1 6 hrs I 
lo Other: I 
Please note that a phys cal examinat on is required. 

2. Will neuromuscular blocking agents be used (e.g., Pancuronium, Succinylcholine)? Refer to the ARC po!jcv JW. 
Neuromusq!lac BJockjpg..Ag~. 

~ 

3. Select all criteria that will be used to assess the proper level of anesthesia. 
The level of anesthesia should be assessed on a continuous basis. 

Iii!!' Respiration rate I 
Iii!!' Heart rate I 
D EEG I 
D EKG I 
Iii!!' Muscular relaxation I 
Iii!!' Positive toe pinch I 
D Corneal reflex I 
Iii!!' Col or of mucous membranes I 
Iii!!' Other: I 
Temperature & signs of pain. Pain signs will be monitored as movement in response to toe pinch or increasing heart 
rate. 

4. Surgical preparation of all mammalian species must include: 

1) Removal of hair w th #40 dipper blade in a wide margin around the incis on site. 
2) Three alternating scrubs using a genn cidal scrub and 70% alcohol. 
3) Placement of lubricating ointment into the eyes. 
4) Covering the animal except the surgery site w th a sterile drape. 
S) Placing the animal on an external heat source (water circulating heat pad or heating pad set on ·row· with a barrier placed between the animal and the heating 

pad). 

® I assure the ARC that surgical preparation will be perfo rmed as outlined above. 
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Q Not applicable, as this protocol includes only non- survival surgeries for which aseptic technique is not 
required. 

PLEASE NOTE: Any deviation from the policies above~ be detailed and scientifically justified in the space below. 

5. Indicate the methods to be employed to prevent (a) hypothermia and (b) dehydration (including volume of fluids and 
route), If this question is not applicable to the proposed surgical procedures, provide a brief explanation. 

To prevent hypothermia, the veterinarian recommends the use of water-circulating heading pads over heating lamps and/or electr cal heating pads. The use of 
heating lamps is strongly discouraged. If not used properly, heating lamps and electrical heating pads may cause thermal injury to the animal. Therefore, desaibe 
precaut ons taken to prevent hyperthermia. 

Baseline of 5 - 10 ml/kg/hr of saline or Lactated Ringers Solution (LRS) infusion wil l be used, and rate wi l l be 
adjusted as needed based on blood pressure and blood loss. 
Circulating warm water and/or warmed air system wi ll be ut i l ized during surgery so that thermoregulation is 
readily maintained at appropriate levels. 

6. Surgical preparation of the surgeon must include: 

1) Wash hands w th germicidal soap. 
2) Sterile gloves. 
3) Surgical Mask. 
4) cap and booties (not reauired for mice and rats) 
5) Sterile gown (clean lab coat or gown acceptable form ce and rats) 

® I assure the ARC that surgical preparation will b e perfo rmed as outlined above. 

Q Not applicable, as this protocol includes only non-survival surgeries for which aseptic technique is not 
required. 

7, Instrument preparation must be performed by: 

1) Autodave sterilization or ethylene oxide (gas) sterilizat on. 
2) Either chemical disinfect on (acceptable between multiple surgeries in mice, rats, and non-mammalian species) 2!: 
3) Hot bead sterilizer. 

® I assure the ARC that instrume nt preparation wil l be performed using one o f the methods outlined above. 

Q Not applicable, as this protocol includes only non- survival surgeries for which aseptic technique is not 
required. 

8, Duration of Surgical Procedures (Must be completed as applicable): 

For non-survival surgery, ind cate the duration from anesthesia induction to euthanasia. For survival surgery, ind cate the durat on from anesthesia induction to 
recovery from anesthesia. 

Survival: rl _5 ___ 7_ h_o_u_r_s_, 

Non-Survival: I 1 - 5 hours 

9, Provide scientific justification for performing multiple survival surgeries on a single animal. 
Multiple survival surgeries will be approved only when they are related components of the experimental design. 

Survival Surgery 1: a neurysm creation. 
Survival Surgery 2: device dep l oyment . 
Survival Surgery 3 or 4: femoral cut-down procedure, if percutaneous puncture is not possible, for follow-up 
angio. 

The chronic aneurysm creation wi l l be performed approximately 2 -4 weeks pr i or to the intervent i onal procedure to 
enable healing to occur . When possible, animals will undergo n o more than 3 survival p r ocedures . 

The justification for multiple surgeries is, 1) to establish the surgically created aneurysm and allow sufficient 
time for the surgical area to heal, 2) to deploy an interventional device using fluoroscopy i n the a neurysm and/or 
target organ that wil l mi mi c a c l inica l condition our physicians/trainees would encounter in the human patient, 3 
o r 4) to perform follow-up angiography to ensure the device remains i n the treatment area. 

10, Please describe all surgical procedures, including non-survival procedures. 

Survival surgery (chronic) procedures will be performed aseptically. 

Non- survival surgery (acute) procedures will be performed i n a clean environment. 

Canine wil l be transported thr ough DLAM managed corridors to the -.ab awake. An IV catheter wi ll be placed 
into the cephalic or saphenous vein f o r del ivery o f medications, fluids, and/or contrast agents. Once the IV 
catheter is in place, they wil l sedated using Propofol or a combination of Ketamine & Midazolam to achieve the 
appropriate level of anesthesia for intubation and arterial catheter placement . Following sedation the canine wil l 
receive the appropriate dose of Carprofen and Buprenorphine for the prevention of pain and inflammation. 
Isof l urane is used as a gas anesthetic agent to maintain the appropriate level of anesthesia throughout the 
procedure. Both acute and chronic events will follow this a nesthesia protocol. Post-operative care will include 
Buprenorphine every 8 - 12 hours for 48 hours and Carpr ofen or Meloxicarn o nce daily for 48 hours. 

Under general anesthesia, an appropriately sized femoral sheath will be i nserted into the target femoral artery. 
From here the teaching/ training/eval uation wi ll be conducted depe nding o n the purpose. 
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IV catheter is p l aced i n e ithe r the cephal i c or saphen ous vein s for de l ivery o f medicat i ons1 f l uids , and/o r 
con trast agents . 

Sur g ical Aneurysm Cr eation : 
Ch r o n i c surgery procedures wi l l b e p e rformed aseptical l y . We wi l l p r oceed wi th the b etadi ne swabs f i rst 1 fol l owed 
by alcohol wipes, for 3 t i mes prior to the surgery . Bi l ateral 8cm i n cision s wi l l be made lateral to the 
sternohyoid musc l e i n the neck . Through o ne o f these i nc i sions, the extern a l jugul ar ve i n wi l l be i so l ated, 
l igated, and removed for constr uction o f the ve i n pouch . Th i s pouch wi l l constitute the aneur ysm(s) . The common 
car ot i d arteries wi l l then exp osed by open i ng t h e ca r o tid sheaths . They wi l l b e c l amped both proximal l y and 
dista l ly . A bifur cation o r s i dewa l l anastomosis wi l l be made ut i l iz i ng the exposed carotid a r ter i es a nd the vein 
pouch . Le f t CCA i s l igated a nd clamped and tun nel ed u nder t r a chea . Once this is done an a r ter iotomy is created i n 
Right CCA. Us i ng a ser i es or runn i ng sutures the a r te r i es wi l l b e a n stomsed along with the l i g ated externa l 
jugular vein to creat e the vein pouch . The vascul ar c l amps wi l l be r emoved and hemostas i s wi l l be assured . The 
s ki n i nci sions wi l l be closed us i ng a mul t i - layer s ubcutaneous techn ique with absorbab le suture . Th e anima l wi l l 
be al l owe d to r ecover for at l east 1 0 - 14 days pos t aneurysm surgery pr i o r to using t h e aneurysm f or test i ng o f 
endovascular d evi ces, material s or i mag i ng . A tota l o f 1 - 4 aneurysms is possibl e i n this model : 1 - 4 s i dewa l l 
aneurysm on the common carot i d (2 / carot i d), or 1 s i dewal l a neurysm on common r i ght carotid a r te r y only a nd 1 
aneurysm a t the j unction o f con ne c ted a r ter y wi l l be created . The a n eur ysms wi l l be created dur i ng a singl e 
anesthes i a even t . 

Impla n t procedure (2 - 4 weeks l ater ) 
On c e the sur g i c a l c r eation o f the 1 to 3 a n eurysm i s compl eted, procedure wi l l be shifted t o the e ndovascu l ar 
treatment o f the aneurysms . He pa r i n wi l l b e g i ven i ntr avenous l y . An appropriate s i ze v ascu l ar access sheath wi l l 
be i nserted i n t h e femora l a r tery and a catheter wi l l be advan ced through t h e sheath, a nd posit i oned n ea r the 
aneurysm. Ang iogr aphy us i ng Omnipaque is p erforme d to conf irm the a n eu r ysm shape, and a n y potential vasospasm. I n 
the e vent o f a vasospasrn, Papaver i ne o r Nitroglycerin can b e de l i ver ed i ntra- a r teri a l l y to the site o f the 
aneurysm to reduce or e l imi nate the vasospasm. Through the catheter, a stent d evic e wi l l be dep l oyed i n the paren t 
artery a cross the nec k of the aneurysm . Next, through the sten t mesh, a sma l l cathet er wi l l be advanced i nto the 
aneurysm, a nd mu l tipl e platinum coils o r a l iqu i d embol ic agen t wi l l b e d epl oyed i nto t h e aneurysm . Th e same 
procedure wi l l b e repeated for the othe r a n eurysms . 

Fo r the tra i n i ng / testing o f mater i als, which we r e developed for the treatme n t o f bra i n ar t er i ove nous malfo r mation , 
su r g i ca l creat i o n o f experime nta l arter i ove nous ma lformation ( AVM) mode l wi l l be used . 

Sur g i ca l creat i o n o f e xper ime nta l arter i ovenous ma lformation (AVM ) mode l : 
Usi ng o ne o f t he neck i nc i sions t he carotid a nd ip i sla te r al j ugu l ar ve i n are isolated a nd the s i de t o side 
anas t omosis wi l l be created between these v essel s under the mi croscope. This p r ocedur e produces the a r te r y - ven ous 
shunt and modifies the hemodynamic e nvir onment . Sin ce th i s vessel structur e presen ts anatomical similarity t o the 
human arteri ovenous ma lformation, i t is used as a s imulated vesse l malformation . 

Stents : 
A ca t h e t er wi l l be di rec t ed to the e xper ime nta l aneurysms whe r e sten ts wi l l be placed i n the each common carotid 
artery a cross the neck of the created a n eu r ysm, and o n e stent wi l l be p l a c e d a cross the nec k of the a n eu r ys m 
loca t ed at the j unction o f b i l ater al common carotid a r te r y. Th en, u nder f l uoroscopy, a smal l catheter wi l l be 
advanced i nto each created a n e urysm through the mesh o f each sten t, and p l atinum coi l s wi l l be dep l oyed i nto the 
aneurysm. Th e each aneurysm wi l l be completely packed with deployed co i l s, and the coils wi l l stay i nside o f the 
aneurysm as the sten t prevent the her n iation of the d eployed coi l s . 

Co i l Embol izat i o n : 
A catheter wi l l be directed to the exper ime nta l aneurysms a nd co i l(s) wi l l be dep l oyed via the ca t heter u nti l 
occlusion can be conf i rmed. 

Glue / Particl e /Liquid Embo l ic Embo l izat i on : 
A ca t h eter wi l l be directed to the exper ime nta l aneurysms o r a target organ/vessel a nd l iquid 
embo l i c / g l ue/partic l e wi l l b e i n jected via the cat h eter unt i l occlusion can be conf i rmed . 

Cl ot Ret r ieval Devic es : 
The catheter wi l l b e advan ced through the aorta and positioned i n the target vesse l ( e . g common ca r ot i d, ascending 
pharyngeal, l i ngual, facial , i n te r na l maxi l l ary arter i es ) . An artif i cia l ly created thrombus wi l l b e d eployed i n t o 
the target v essel . After confirmi ng complete occlusion o f the v essel , a c l ot retr i e val device (metal basket l i ke 
device) wi l l b e developed t o capture the thrombus occ l udi ng t he v essel . It wi l l b e advan ced ove r t he thrombus t o 
retrieve i t . Sarne p r ocedur e wi l l be performed o n t h e contra l ateral s ide. Devices wi l l b e advanced a nd assessed by 
themsel ves if a thrombus i s n ot d eployed . The c l o t is l eft i n place f o r r oughly 5 mi n - 1 hr b e f o r e i t i s r etrieved 
. One vesse l wi l l b e occ l uded at a time . After the clot i s r etrieved, we shal l proceed to another v essel. Bo t h 
sides of a pair ed vessel wi l l n ot be occlude d at same time . 

Sol itaire ( f u l l y retrievabl e, self- expanding stent - l ike des i g n ) or Merci (he l i ca l shape) c lot retri eval procedure: 
A angi ogr am wi l l be obta i n e d v i a the microcatheter to conf irm the position o f the th r ombus at the occ l us i o n s i te . 
Next, a Sol i ta i re or Merci c l ot retr i ever wi l l be dep l oyed dista l to the clot . The b a l l oon catheter t i p wi l l be 
i nfl ated with 0 . 8 mL o f 50% con tras t so l ut i o n. If the tip o f the catheter is near l y - occ l usive /occlusive at the 
or i g i n o f the vesse l , the ba l loon wi l l n ot be i nflated . Then , an a t tempt wi l l be made to pul l the thrombus i nto 
the guidi ng catheter while gentl y aspirating . When the retr i ever system is immediate l y outside the gu i ding 
catheter, ~30 mL of blood wi l l be vigorous l y aspirated while r emovi ng the c l ot r etrieval d evi ce . As i n the 
cl i n i ca l environment, no more than 6 attempts wi l l b e made to retrieve the thrombus. 

Endo t h el i al Cel l Co l l ection : 
I n some procedures, devices wi l l be depl oyed and retr i eved without a t hrombus present . Devices dep l oyed wi l l be 
eval uated for their impact o n the v essel s i n t o whi ch they are deployed. The device wi l l be position e d against the 
ta r g et vessel wa l l . On c e dep l oyed, the devi ce wi l l stay i n the vessel for 5-10 mi n utes before retr i evi ng the 
device . The device, wh i ch i n cludes t he e ndothe l i al ce l l s, wi l l b e removed through the femora l sheath and p l aced i n 
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a appropriately sized conical tube . The tubes will be transferred to a research lab for evaluation. 

Cut- down Procedure: 
Cut- down procedure wi l l be utilized at initial e.mbolization and possible for fol l ow- up angiography. Under aseptic 
conditions, we wi ll make a 1-3 cm incision in the groin. The femoral artery is identified and iso lated. The vessel 
is l igated d istally a n d a arteriotomy is performed to introduce the vascular sheath. After the interventional 
procedure is completed, the sheath is removed and the vessel l igated . The femoral artery will be repaired with 7 - 0 
Prolene or l igated with 2 - 0 silk. Femoral artery repair o r l igation procedure wi l l be perfo r med on every dog. 

Next, the surgical incis i ons wi ll be c l osed using absorbable sutures layer by layer. The skin wil l be c l osed us i ng 
absorbable suture i n a subcuticular pattern. ( i ntradarmic suture fashion). 

Following the initial procedure, we may evaluate the anesthetized dog wi th diagnostic modalities such as US, CT or 
MRI. 

All medications /drugs used on this protocol will be pharmaceutical grade. 

We wi ll use mult i modal analgesia: Buprenorphine, Carpr ofen and lidocaine pre & post operatively . 

Buprenorphine (sustained released o r regular formulation) wil l be used pre and post operatively (for at least 24 
hours) for all survival surgical procedures. 

Carpr ofen or Meloxicam wi ll be administered pre- operati vely. 

Cefazol i n wil l be administered as an antibiotics agent. 

Lidocaine (local anesthetics) will be i njected subcutaneously in the groin before the i ncision is made over the 
femoral artery. 

Hepar in is administered thr oughout the procedure to avoid clott i ng due to vessel catheterization and device 
deployment. 

Nitroglycerine or Papaverine may be use as vasodilators in the event a vessel spasm is encountered while 
manipulating the target vessels . They wil l be del ivered intra- a rterial ly to the site of the spasm. 

Baseline Activated Clott i ng T ime (ACT) is measured at the begi nning of the study and after each dose of heparin to 
maintain coagulation levels not higher than three times the base l i ne. 

Termi nal procedure wi l l be perfo r med un der general a nesthesia. After all procedures are complete, animals will be 
sacrificed wi th an intravenous injection of veteri nary grade euthanasia solution. 

11. Please indicate the suture materials to be used : 
lli1!' Internal: absorbable sutures (e .g., Dexon, Vi cryl) 

D External: non-absorbable skin sutures (e . g ., Nyl on, wound clips). Please note that external skin sutures or 
wound clips must be removed 7- 14 days folloving surgery . 

lo Other / not applicable (descr i be be l ow) : 

12. During recoverv. from anesthesia, what indications will be monitored to assure the animals are stable? 

In accordance with the Guide for the care and Use of Laboratory Animals, particular attent on should be given to thenno-regulation, card ovascular and respiratory 
function, and post-operative pain or discomfort during recovery from anesthesia. 

Heart rate and respiration, tempreture will be monitored during recovery from the surgery. Animals wi ll be 
observed cont i nuously until ambulatory. 

Temperature support wi ll be provided using b l ankets and/or electronic temperature support system (Baer Hugger) . 
Temperature wi ll be monitor us i ng an electronic/digital temperature probe. 

13. How often will animals be monitored after anesthetic recovery_? 

The ARC reQuires that animals be observed continuously by trained personnel during the immediate anesthet c-recovery period (i.e., until the animal is ambulatory) 
and at least daily after anesthetic recovery. However, post-operative mon toring frequency may be greater depending on the complex ty of procedures involved, 
administration of post-operative analgesia, and the species of animal used. 

Post-operative animals wi ll be observed for cl i nical signs twice daily for 2 days . Animals will be observed dai l y 
for morbidity and/or mortality, unt i l the terminal sacrifice. 

Species Surgery 

Species: Dog 

Number of Animals: I 4 
Surgery Type: I Nonsurvival Surgery 

surgeries per Animal: I 
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I 
I 

Time Between Surgeries: I 

I 
Species: Dog 

Number of Animals: J 16 
Surgery Type: Multiple Survival Surgery 

surgeries per Animal: 3 

Time Between Surgeries: 2-4 weeks 

Non-Surgical Procedures 

1. Describe the basic methods used for all non-surgical manipulations (e.g., imaging, behavioral studies, Parkinson's and 
diabetes induction, chronic implant maintenance, cannulation), 

Percutaneous femoral artery access: 
With the animal anesthetized i n dorsal recumbency, the region of the femoral artery will b e palpated and the skin 
overlying the artery wi l l be clipped as needed and prepared with alternating betadine and alcohol scrubs. A 
puncture needle wil l be used to access the femoral artery percutaneously and an appropriately sized sheath will be 
placed into the femoral artery using Seldinger techni que . The sheath will be us e d to place a catheter into the 
artery. Once the catheter is removed, the sheath will be removed from the artery a nd the site wi ll be held off for 
a minimum of 5- 10 minutes to ensure adequate hernostasis. 

If percutaneous approach to the femoral vessel is technically not feasible for any of the procedures outlined 
above, we will perform a surgical cut down procedure as outlined in the Surgical Section . 

Angiography: 
A catheter and guidewire will be introduced through the femoral artery and navigated to the common carotid artery. 
Contrast wil l be injected (i.e. Omnipaque) to visualize the anatomy of the blood vessels and patency of the 
constructed aneurysm and/or the target vessel/organ. 

CT Angiography: 
Under general anesthesia, we wil l transfer a canine to the CT room. A contrast agent (omnipaque) wi ll be i njected 
into the vein and CT wi ll be performed to visualize the f low of contrast material through the vessels, focusing on 
the site of the aneurysms and/o r target vessel /organ. 

MRI Scann ing : 
Under general anesthesia, we will transfer a canine to the MRI r oom. A contrast agent (omnipaque) will be injected 
into the vein and CT wi ll be performed to visualize the f low of contrast material through the vessels, focusing on 
the site of the aneurysms and/o r target vessel/organ. 

2. List probable clinical responses to and potential complications of the nonsurgical procedure(s), 

Potential complicat i on such as allergic reaction to contrast can be determined clinically. It occurs in rare cases . 
Allergic reaction can show rash, vomitting, itching, sneezing and severe response including anaphylactic shock. 

Any complications will be reported to the DLAM veterinary staff, and treatment will be provided on their 
recommendation. 

Vesse l spasm or dissection. Vasodilators such as Nitroglycerin or Papaverine can b e administered via i ntrave nous 
injection to reduce o r eliminate a vessel spasm during the procedure. 

Gas Anesthetic 

NOTE: Gas anesthetics like isoflurane, halothane, enflurane, and ethane must be used safely. The Off ce of Environment, Health & Safety (EH&S) reQuires the use of a 
certified fume hood or a gas anesthet c machine that contains a scavenging dev ce (e.g., anesthet c gas machine w th charcoal filter; ducted fumehood or ducted b osafety 
cabinet; Crump WAG System; vaporizer w th a scavenging filter, such as F-air canister) when using gas anesthetics. 

1. What gas anesthetic agent(s) will be used? 

I O Halothane I 
I~ I soflurane I 
IO Other: 

2. Gas anesthetic(s) will be scavenged via: 

IO Certified Fume Hood: J 

(i!' Other: Closed system, charcoal scavenger in 

Scavenging Location 

This section is empty, 

Hazardous Agents 

If you are planning to use rONA, chemical or biohazardous agents (carcinogenic, teratogenic, or highly toxic substances; nanoparticles; human cell lines; or 
infectious agents) in live animals, you are required to provide the information about the agents below. The appropriate safety committee will review your 

I 

I 
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request directly in the application. 

Agent(s) that will be used: 

Agent Name Route of Administration , Volume I Time to Euthanasia I Approval Date 
Midazolam IM 2-4 ml 7 hrs 4/14/ 2016 
N troglycerin IA 1 1-3 ml I 6 hrs 4/24/2015 

Principal Investigator Assurance 

After you have reviewed and answered yes to the items below, please dick "Save" at the bottom of the page. Please note that the PI must complete this 
section. To determine your eligibility to serve as Principal Investigator of a research protocol, please refer to UCLA Policv. 900 (Principal Investigator 
Eligibility) or contact the ARC administrative office (310-206-6308). If the terms of Policy 900 are not met, tawlty sponsorship or principal investigatorship by 
a UCLA employee with faailty appointment may be required. 

Regarding policies governing animal research at UCLA: 

Yes No 

® 0 
® 0 

® 0 

® 0 

® 0 
® 0 

® 0 
® 0 
® 0 

I agree to abide by all applicable federal, state, and local laws and regulat ons and UCLA pol cies and procedures. 

I am aware that deviat ons from an approved protocol or violations of applicable pol cies, gu delines, or laws could result in immediate suspension of the 
protocol. 
I understand that the attending veterinarian or his/her designee must be consulted in the planning of any research or procedural changes that may cause 
more than momentary or slight pain or distress to the animals. 
I declare that all experiments involving live animals will be performed under my supervis on or that of another Qualified scientist . All listed personnel will be 
trained and certified in the proper humane methods of animal care and use prior to conducting experimentation, 

I understand that emergency veterinary care will be administered to animals showing evidence of discomfort, ailment or illness. 

I declare that the information provided in this appl cation is accurate to the best of my knowledge. If this project is funded by an extramural source, I certify 
that this appl cation accurately reflects all currently planned procedures involving animals described in the proposal to the funding agency. 

Any modificat ons to the protocol will be subm tted to and approved by the ARC prior to init iation of such changes. 

The experimental design has been refined in order to minimize the invasiveness of the proposed procedures. 

I assure that the proposed research does not unnecessarily duplicate previous experiments. 

Agreement on electronic submission: 

I understand that by submitting this document that this document will be sent to appropriate members for review. I further understand that once submitted for review, 
this protocol cannot be modified or changed unless so reQuested by the ARC. In addition, once approved, all changes or modifications must be subm tted for review and 
approval of the ARC prior to in tiation. 

Completed by: 3/1/2019 

FS Assurance 

This section is empty. 
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