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Next steps; 2nd study in cats in lllinois
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Project Goal: To identify a new

method, or improve upon an existing
method, to mark animals as non-

surgically sterilized or contracepted.




* Broad expertise | .
Review current marking a
[}

species and contexts
e Establish criteria for non-anoI
surgical marking of dogs

cats

ldentifying & Prion‘tizing Marking Methogs
for Non-SurgicaMy Sterilizeq Cats & Dogs
Scientific Think Tank

in CATS & DOGs May 16-18, 2013
Phoenix, Az

Overview
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Current Animal Marking Methods




Marking Criteria: Minimum and Ideal

Criteria [ Minmum el

Visibility

Permanence

Application

~12 ft >25 ft
>3 years Life of animal
Behavioral Impact (i.e., interference with None None
normal behavior, other animals, or humans)
Time required <10 minutes 5 seconds
Training required Little None

Info Retrieval

Humane/pain level

No anesthesia, pain
controllable/very brief

No anesthesia, no pain

Cost per application

<S10

<S1

Ease of Retrieval

Visual reading or simple
device

Visual + data capture

Quantity of information

Treated (yes/no)

Type/date(s) of treatment,
other info

Info retrieval device cost

<S50

S0
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R&D partners and funders

Cornell University
David R. Atkinson Center
for a Sustainable Future

f‘gx‘% Cornell University
is):

College of Veterinary Medicine

Cornell University
College of Human Ecology
Fiber Science & Apparel Design

ACCRD & Spetboivenity

Alliance for Contraception

in CATS & DOGS

Key Cornell players: Partners and volunteers:

* PI: Margaret Frey, PhD (Fiber Science) * Kaos Softwear, Portland, OR

* Co-Inv: Elizabeth Berliner, DVM (CVM) Dr. Karl Citek, Pacific University College of

e Co-Inv: Edwin Kan, PhD (Engineering) Optometry

« DVM student: Eloise Cucui e Associatia de Protectie a Animalelor “Milioane de

Prienteni”, Romania

e Dr. Kevin McGowan, Cornell Ornithology Lab
* David Buffington, Glen Raven Custom Fabrics
* Gene Pancheri, Proctor & Gamble (ret).




Development — multiple expertise
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Animals & Methods

* 54 dogs of both sexes and varied ages and types
* Tag applied under anesthesia for s/n surgery
* Observations on days 0-8, 10, 12, 14, 21, 28, etc.
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Photo credits: Elolse Cucui



Results

* Applicator works well in

anesthetized animals

* Tags do not cause infection or pain

in animals treated with antibiotics = l
and analgesics !
* Tag visibility is not always ideal; ol
RFID beneficial N
W)

.‘/’ I

K/ oy

/’/:/f 5
//
/ff/ /// /



* Tag loss was low but significant; 5 of
54 tags (9.25%) failed over 643 dog
days = 0.008 tags/dog day

* Tags might not work for closely
confined and/or teething puppies

* Multiple outstanding questions for
future field studies — not least
tolerance of application and
durability
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* 9 indoor/outdoor pet cats belonging to Amy
Fischer

* Tag applied under anesthesia for routine or
Grade 1 periodontal treatments

 Same monitoring protocol as in Romania
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e Cats developed slight scabbing at point of
application—not serious or bothersome

e Skin underneath tag was healthy
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* All but one cat exhibited
normal behavior throughout.

* One female initially exhibited
ear flicking and head shaking,

which stopped within a few
days.

* No change in non-tagged cats’
behavior toward tagged cats.
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e 3/9 cats lost tags (D19, 30, 119)
e All tags failed at the fastener
* No damage to ear
e 2/9 cats have tags after 28
months
* 4/9 removed for reasons
unrelated to tag failure

RO
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Photo credit: Amy Fischer.



"

'J




0a 6
ACC«& D

Alliance for Contraception

in CATS & DOGS

Objectives: evaluate 1) practicality
and humaneness of application in
conscious dogs, 2) tag performance

Study population: >100 free-roaming
ownhed dogs with owner permission
to tag.

Selected calm, stable dogs who did
not respond to handling or other
medical treatments.

Used ethyl chloride topical
anesthetic spray
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Dogs struggled and vocalized during ethyl chloride and
tag application

— Indicators of pain

— Ethyl chloride did not have adequate anesthetic effect
Attempted tagging in 6 dogs

— Four successful, two aborted
Study halted on animal welfare grounds

Pain/distress was very transient; dogs behaved
normally within minutes post-procedure

Tag loss: 3 dogs followed, all had lost tags by day 16 .
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e Suspend further lab or controlled field
studies of prototype ear tag in dogs due to
combined:

— Indications of pain

— Limited anesthetic options for field use
— Tag loss

 Still a possibility for cats?




4. Partnership with Dr. Mark Prausnitz of Georgia Tech

Laboratory for Drug Delivery

Prof. Mark R. Prausnitz
Georgia Institute of Technology

HOME MEMBERS RESEARCH PUBLICATIONS PATENTS PRESS RELEASES IMAGES

Welcome to the Laboratory for Drug Delivery!

EMPLOYMENT MEMBER ACCESS

(ontact

Mark R Prausnitz
Regents’ Professor
emall

Phone: (404) 894-5135
Fax: (404) 894-2291
Office: 1BB 1312

Donna Bondy

Program & Operations Manager
emall

Phone: (404) 385-2944

Fax: (404) 894-2291

Office: I1BB 1319

Directions




What is a microneedle patch and how does it work?

lcm
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Photo courtesy of Mark Prausnitz



How would this work on dogs and cats?

* Color indicates gender

* Number indicates year







Marking Criteria: Minimum and Ideal

Criteria [ Minmum el

Visibility

Permanence

A

~12 ft >25 ft
>3 years Life of animal
Behavioral Impact (i.e., interference with None None
normal behavior, other animals, or humans)
Time required <10 minutes 5 seconds
Training required Little None

| 1]

Info Retrieval

Humane/pain level

No anesthesia, pain
controllable/very brief

No anesthesia, no pain

Cost per application

<S10

<S1

Ease of Retrieval

Visual reading or simple
device

Visual + data capture

Quantity of information

Treated (yes/no)

Type/date(s) of treatment,
other info

Info retrieval device cost

<S50

S0




Journal of Controlled Release 239 (2016) 19-26

Contents lists available at ScienceDirect

Journal of Controlled Release

journal homepage: www.elsevier.com/locate/jconrel

Rabies vaccination in dogs using a dissolving microneedle patch

@ CrossMark

Jaya M. Arya?, Kristopher Dewitt ®, Maya Scott-Garrard °, Yu-Wei Chiang ®, Mark R. Prausnitz **

* School of Chemical and Biomolecular Engineering, Geargia Institute of Technology, Adanta, GA 30332, USA
® Merial Inc., Athens, GA 30601, USA

ARTICLE 1INFO ABSTRACT

Am'f? history: Because humans get rabies primarily through dog bites, stray dog population control and mass or mandatoryvac-
Received 15 April 2016 cination of domestic dogs and other animals has virtually eliminated human rabies in industrialized countries.
Received in revied form 5 August 2016 However, thousands of people in developing countries die of rabies each year due to the inability to control
Accepted 9 August 2016

dog populations and implement mass vaccnation because of finandal, logistical and other challenges. The avail-

Available online 11 August 2016 e R 6 G u N R
- ability of an easier-to-administer and more cost-effective vaccine may help to address some of these issues. Here,

Keywards: we propose the use of dissolving microneedle patches for simple and potentially cost-effective rabies vaccination,
Microneedie patch and assess the safety and immunogenicity of microneedle patch vaccination using a rabies DNA vaccine in dogs.
Transdermal drug delivery The vaccine was stable upon formulation and storage for at least 3 weeksat 4 °C in a microneedle patch. For vac-
Intradermal skin vaccination cination, the patches were applied to the inner ear by hand without an applicator. Microneedle patches were well
Rabies vaccine tolerated in the skin, with mild erythema, minimal wheal formation and complete resolution of skin reactions
DNA vaccine within 7 days, and generated no systemic adverse events. Microneedle patches were at least as immunogenic
Veterinary vacdnation of dogs as intramuscular injection at the same dose, as demonstrated by similar serum neutralizing antibody titers. A

ten-fold lower vaccine dose administered by microneedle patch generated a weaker immune response compared
to full-dose intramuscular vaccination. We condude that dissolving microneedle patches may provide an inno-
vative approach to mass vaccination of dogs.

© 2016 Elsevier BV. All rights reserved.



Table 1
Tolerance of dogs to vaccination by IM injection and microneedle patch’.

Prime Boost
(day 0) (day 28)
Intramuscular injection 50 pg @ 60x O o [ Dosswere
Microneedle patch 50 g O o O 0z folesnt
Microneedle patch 5 pg O 0 ™ 20% 1 me‘;v;rte
Placebo microneedle patch O 0% O 0%

' Dogs were considered intolerant of injection if they vocalzed, withdrew or tried to
bite upon injection.

Source: J.M. Arya et al. / Journal of Controlled Release 239 (2016) 19-26



Table 2
Number and type of local injection site reactions’.

Erythema  Wiedl  geiling PARUPON  1yceration
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' The dogs were observed for local injection site reactions on the day of the vaccination,
daily for the first three days following each vacrination and intermittently for any dogs
with reactions persisting for more than three days. This table reports the cumulative per-
centage of dogs with injection site reactions after both vaccinations.

Fig. 5. Dog ear during and after microneedle patch vaccination in vivo. Microneedle
patches were applied onto dog ears with hair removed, left on the skin for 15 min and
then removed. (A) Microneedle patch applied to skin. (B) Same section of skin
immediately imaged after microneedle patch application and removal showing a faint
grd where microneedles inserted and slight skin erythema.

Source: .M. Arya et al. / Journal of Controlled Release 239 (2016) 19-26



Marking Criteria: Minimum and Ideal

Criteria [ Minmum el

Visibility

Permanence

Application

~12 ft >25 ft
>3 years Life of animal
Behavioral Impact (i.e., interference with None None
normal behavior, other animals, or humans)
Time required <10 minutes 5 seconds
Training required Little None

Info Retrieval

Humane/pain level

No anesthesia, pain
controllable/very brief

No anesthesia, no pain

Cost per application

<S10

<S1

Ease of Retrieval

Visual reading or simple
device

Visual + data capture

Quantity of information

Treated (yes/no)

Type/date(s) of treatment,
other info

Info retrieval device cost

<S50

S0




Microneedle patch loaded with blue tattoo ink:
before use

Georgiansiituie
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Pig ear skin tattooed with blue ink:
microscopic view



Pig ear skin tattooed with blue ink:
macroscopic view




Pig ear skin tattooed with blue ink:
viewed at a distance




Pig ear skin tattooed with blue ink:
viewed at a distance




Next Steps: 3 = .
0 9 v

* ink patterned in numbers v

» UVink v -

* Patch with shorter application time - v

 Patch with biodegradable adhesive OV




Visibility

Permanence

Application

Marking Criteria: Minimum and Ideal

~12 ft >25 ft
>3 years Life of animal
Behavioral Impact (i.e., interference with None None
normal behavior, other animals, or humans)
Time required <10 minutes 5 seconds
Training required Little None

Info Retrieval

Humane/pain level

No anesthesia, pain
controllable/very brief

No anesthesia, no pain

Cost per application

<S10

<S1

Ease of Retrieval

Visual reading or simple
device

Visual + data capture

Quantity of information

Treated (yes/no)

Type/date(s) of treatment,
other info

Info retrieval device cost

<S50

S0
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We welcome your feedback!

* For those of you working in the field, what are
your thoughts?

« When would this work, and when wouldn’t
it work?

* If we couldn’t get application to a matter of
seconds, would it work to press the patch
on, have it be held on with a sticky,
biodegradable material that falls off
eventually?




