


































































































































 

 
 

    

  

  

 

 

 

 

  

 

 

 

 

    

     

 

 
 

 

 

 

 

 

 

  

  

  

 

   

  

 

  

    

 

     

 

 

     

 

  

   

  

 

 

     

   

Secondary Review 

PI STATION FUNDING SOURCE APPLICATION TITLE 

Greater 

Los 

Angeles, 

CA - 691 

Glucose Sensing and Physiologic Insulin 

Delivery 

ACTION NEEDED BY IACUC 
The IACUC must review the concerns listed below and decide what response is needed.  This 

action must be documented in the IACUC minutes and the changes required by the IACUC must 

be incorporated into the ACORP(s) and the revised ACORP(s) must be forwarded to the CVMO 

for archiving. 

In case of questions about this review, please contact Dr , Assistant Chief 

Veterinary Medical Officer at or . 

REVIEWER FEEDBACK 

ACORP 
Item 

number(s) 
Comments/Concerns 

ACORP 

(dog) 

This ACORP was submitted as a triennial review and describes ongoing research 

using canines to develop and/or refine subcutaneously implanted devices, which 

measure glucose levels and administer an appropriate dose of insulin as needed. The 

investigators notes that “a number of glucose sensors tested in this study have gone 

on to clinical trials and are now available to diabetic patients.”  The investigator and 

his research team are well-qualified through experience and training to perform the 

purposed study. Commendable aspects of the protocol include the clear justification 

for the canine model, measures taken to limit the number of dogs used, and the 

detailed health monitoring plan.  Some aspects of protocol should be clarified. The 

specific numbered comments provided below must be reviewed by the IACUC, to 

determine what responses are needed. These actions must be documented in the 

IACUC minutes, and the changes required by the IACUC must be incorporated into 

the ACORP and the revised ACORP provided to the CVMO for archiving. 

Items A, 

C.2, and I 

In Item A, the investigator states “ During the last three-year period, we used a total 

of 31 dogs to obtain these results, most of which were carried over from the previous 

three-year approval period, and all of the current 24 dogs will continue into the next 

three-year approval period.” The investigator notes in item C.2.a, normal and 

diabetic dogs will be used in the protocol at approximately a 2:1 ratio.  In regard to 

the justification of the group sizes and total numbers of animals requested, the 

investigator cites “…two unknown factors make it difficult to determine the number 

of dogs to be used 1) the number of sensor types to be tested in the three-year 

approval period, 2) the number of times an individual sensor must be tested to 

achieve an acceptable insulin-infusion algorithm.” Item I lists a total of 40 category 

C dogs to be used for this three year period.   Based on the above information, it 

(cont.) 



 

     

   

 

   

 

 

 

 

 

 

    

 

    

 

  

 

 

  

  

 

 
 

  

 

    

   

  

   

     

 

 

 

  

   

    

 

 

  

 

    

  

  

  

  

 

appears the 16 new dogs will be normal controls; is this correct? If some of the new 

dogs are diabetic, when and where was the pancreatectomies performed? 

Although, it is understood that the two unknown factors referenced previously 

complicate calculating the number of dogs to be used; the basic rationale for how the 

number of dogs was derived should be explained. 

Items C.2, 

item R, and 

Appendix 4 

In regard to devices used for the clamp tests, the investigator in item C.2 indicates the 

following: 

• Hyperglycemic-clamp test (normal dogs only) – glucose sensors will remain 

in place for 4-7 days. 

• Closed-loop test (diabetic dogs only) – At the end of the test, the sensors are 

removed. 

• Bi-hormonal closed-loop test (diabetics dogs only) – At the end of the test, the 

IV catheters, sensors, and the glucagon pump and catheter will be removed. 

Item R notes that the collection of blood samples, glucose sensors and insulin pump 

catheters is addressed in Appendix 4.  Appendix 4 only describes blood collection. 

Please address the following: 

• Is the glucagon pump an externally worn device similar to the external insulin 

pump? 

• If up to six glucose sensors are subcutaneously implanted in a dog (item 

C.2.c) for a hyperglycemic-clamp test, are all the six sensors removed at once 

or is removal time depend on how many times an individual sensor must be 

tested to achieve an acceptable insulin-infusion algorithm? 

• Depending on the response to the question shown above, what is the 

maximum length of time an individual glucose sensor will remain implanted? 

• How are the glucose sensors removed? 

Item T and 

Appendix 6 

Maintaining the dogs at an appropriate weight is important for the animals to 

continue participating in the study; dogs are weighed monthly. Measures will be 

taken to improve body weight, if a weight loss of more than 10% of normal body 

weight occurs. As opposed to the method listed, has the investigator considered 

offering more frequent meals and/or feeding a higher calorie diet? 

Appendices 

3 and 6 

Appendix 6 notes that diabetic dogs will be treated with pancreatic enzymes, please 

add to Appendix 3. 

(cont.) 



 
 

  

 

   

 

  

 

   

  

  

    

 

 
  

 

 

 

 

 
 

     

 

  

 

  

 

 

 

  

  

 

 

   

 
  

 

 

 

 

 
 

 

 
 

 
 

 
  

  

Literature search Los Angeles 

1) How is this research relevant to Veterans health? 

The focus of this research is developing an easy to use glucose sensor placed under the skin 

that will automatically measure blood glucose and communicate wirelessly with a wearable 

insulin pump. Insulin will then be automatically delivered as needed to the patient with no effort 

or “finger sticks” on their part. 

The Department of Veterans Affairs reports that almost 25% of Veterans have diabetes, 

compared to just 8% of the general population 

(https://www.va.gov/health/NewsFeatures/20111115a.asp accessed on 3/11/18). Easier and 

better methods for glucose control would be a major benefit to this large group of Veterans. 

2) Is this work unnecessarily duplicating work already documented in the literature? 

Name of the 
database 

Date of 
search 

Period  of 
years 

covered by 
the search 

Key words 
and/or 
search 
strategy used 

How many 
papers were 
found? 

PubMed 3/11/18 Last 5 years 

glucose 
sensor, 
insulin 
pump, 
closed-loop 

77 

This is an ongoing product development/testing project funded by a medical equipment 

company. This is a rapidly evolving area, as evidenced by the many papers published in just the 

last five years. The company is continually testing new sensors, algorithms, and insulin pumps 

and is not duplicating published work. The “closed-loop” term refers to the direct connection 

between the sensor and the pump – no patient intervention needed. 

3) Could this work be done in computer models or in vitro (tissue culture)? 

Name of the 
database 

Date of 
search 

Period  of 
years 

covered by 
the search 

Key words 
and/or 
search 
strategy used 

How many 
papers were 
found? 

ALTBIB 
Citations 

with Animal 
Use 

3/11/18 
All available 

years 

glucose 
sensor, 
insulin pump, 
closed-loop 

0 

1 

https://www.va.gov/health/NewsFeatures/20111115a.asp


 
 

 

  

  

  

 

 

 

 

   

 

 

  

  

 

  

 

   

 
  

 

 

 

 

 
 

 

  

 

 

 

  

 

 

 

   

 

    

 

 

  

Alternatives as 

the main topic 

ALTBIB 
animal 

alternatives 
search strategy 
- all citations 

3/11/18 2000-present 

glucose 
sensor, 
insulin pump, 
closed-loop 

10 

An ALTBIB search for “alternatives to using animals” for this study yielded no papers at all. 

A second ALTBIB search that included all relevant citations since 2000 brought up 10 papers, of 

which 8 were computer models, one was a review article, and one studied individual pancreatic 

beta cells. 

Although computer models are attractive, the goal of this project is new products that will be 

approved by the FDA, and the FDA requires an established pre-clinical animal model. 

It should be noted the sensors are first tested in vitro at various glucose concentrations to be 

sure they work in that simple situation before they are tested in vivo. 

4) Could it be done in non-mammals or in other mammals? 

Name of the 
database 

Date of 
search 

Period  of 
years 

covered by 
the search 

Key words 
and/or 
search 
strategy used 

How many 
papers were 
found? 

PubMed 
filtered for 

“other 
animals” 

3/11/18 2000-present 

glucose 
sensor, 
insulin pump, 
closed-loop 

2 

A PubMed search set to filter for “other animals” brought up only two papers. One looked at 

individual beta cells, and the other was from 40 years ago describing a very early glucose 

sensor. 

The sensor and pump are sized for humans and are too large to test in small animals such as 

rats, mice, rabbits, or non-mammalian models such as zebrafish. The protocol also requires 

frequent blood tests to compare with the sensor readings, and their blood volume is not large 

enough to allow for such frequent blood draws without negative health consequences. 

Pigs have been tried as test subjects and found to have a number of disadvantages: 1) their 

skin is too tough for the sensors; 2) their subcutaneous fat interferes with the sensors; and 3) 

they literally rub the sensors and pumps off against the wall. Sheep and other ruminants have 

not been well-characterized as a diabetes model, probably because of the profound differences 

in their digestive system compared to humans and dogs. 
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Dogs have been found to be the most suitable model for this work: 1) they are the model most 

used in diabetes research and come closest to approximating the human diabetic condition; 2) 

they are highly cooperative and easily handled; 3) they have a large area for subcutaneous 

testing of glucose sensors; and 4) their blood volume and glucose response characteristics 

allow for fast and easy manipulation of blood glucose levels. 

5) Are the methods used the best available (least painful or distressing to the dogs)? 

Name of the 
database 

Date of search 
Period  of 

years covered 
by the search 

Potentially 
painful or 

distressing 
procedures 
addressed 

Key words 
and/or search 
strategy used 

How many 
papers were 
found? 

PubMed 3/11/18 
All available 

years 

Diabetes with 
glucose 

sensor and 
insulin pump 

diabetes 
AND dog 
AND glucose 
sensor AND 
insulin pump 

5 

The dog diabetes model used does not produce excessive distress, pain, or suffering, and 

should not exceed that experienced by humans with well-controlled diabetes. This group 

practices very careful blood-glucose control with the dogs, and the dogs do not develop many of 

the problems seen in human diabetics (diabetes-related kidney failure, blindness, foot 

gangrene, etc.). Furthermore, thanks to the careful glucose control the dogs are far slower to 

develop cataracts than pet dogs with diabetes. 

For the testing the sensors, algorithms and pumps, the dogs rest unrestrained on soft mats in a 

quiet room with familiar staff members. The skin is anesthetized with lidocaine before the 

glucose sensors are inserted (human patients typically insert the sensors with no anesthetic). 

Based on their extensive experience and their familiarity with the literature this group does not 

believe their procedures could be made any less painful or distressing for the animals. 

3 




