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Protocol Introduction

Federally funded?
r

Internally funded?

5

Private/Industry funded?

-

Funded by other source?

-



Will you be using human tissues?

{ {
Yes No

Will you obtain whole dead animals, or animal parts from animals outside of this protocol that were specifically
euthanized for the purpose of this protocol?

{ {
Yes No

Will substances hazardous to animals and/or humans be used (e.g., human clinical equipment, chemicals, isoflurane,
microbial organisms, recombinant DNA, human cells, biological materials derived from animals outside of RAF,
radioactive materials, or animals that carry zoonoses)?

{ {

Yes No

Will you be using antibodies or animal products?
{ {

Yes No

Will animals be transported outside the animal housing facility (RAF) but within CNH for any reason?
{ {

Yes No

Will animals be transported outside of CNH for any reason?
{ {

Yes No

Add/Update/Remove Species Used on this Protocol

1. Add species to table below by pressing "+" at the bottom left of the table.

2. Check the options that define what you will be doing or using for each species
you add (check 'Restraint' only if animals will be restrained without anesthesia for
longer than 15 minutes).

3. Then click the ™ "Save" icon at the bottom left of the table.

4. If adding multiple species, repeat steps 1 - 3 above.

5. Once all species have been added to the table, click on "Save" button at the
bottom of the page.

NOTE: Only click RESTRAINT if you are planning on restraining animals without anesthesia for more
than 15 minutes.

Click AGENTS if you will be using any biologicals and/or chemicals.

Click DRUGS if you will be using any pharmaceuticals, analgesics, anesthetics, tranquilizers, or
sedatives.

Species Surgery? Restraint? Procedures? Agents? FEuthanize? Drugs? Breeding?

Mouse Yes No Yes Yes Yes Yes No

TOC

Lay Overview

Use language that can be understood by a lay person (e.g., imagine you are explaining
this to a 6th grader). Technical terms and acronyms must be avoided or defined at first
use.

Goals- What do you hope to achieve?



Design- What procedures do you have to do on this study?

Benefits- How will this research or teaching benefit society, advance knowledge, or
benefit human or animal health?

Complete each tab and choose 'Save'.

Enter title for this protocol

Analyzing utility of novel polymers for surgical adhesive and putty

Estimated Start Date

06/28/2021

Estimated End Date

06/27/2024

In ONE PARAGRAPH state the research or teaching goals in layman's terms.

Surgical procedures such as core needle biopsies often result in post-procedure bleeding and tissue defects. Bony
surgeries often have a lot of nuisance bleeding that are difficult to stop by cautery. Currently available products
include fibrin-based sealants for hemostasis and beeswax/bone wax for bony bleeds and defects. Surgical sealants
are expensive and bone wax is difficult to manipulate given its physical nature in a moist surgical environment. Poly-
lactic-co-glycolic-acid-poly-ethylene glycol-silica (PLGA-PEG-Si) is an improvement to a previous polymer tested for
surgical sealant (Protocol #30454). Addition of silica particles could aid in more rapid hemostasis. Polymers of
poly(lactide-co-caprolactone) (PLCL) can be made into an adhesive film that can be used to obtain hemostasis by
covering the cut surface and promoting rapid blood clotting as well as use for a general surgical adhesive. A separate
polymer of poly(ethylene oxide)-block-poly(propylene oxide)-block-poly(ethylene oxide) (PEO-PPO-PEO or Pluronic
P103) could be used in form of an hydrogel that can fill tissue defects in bone or soft tissue like liver or skin to provide
a space filling tamponade for hemostasis as well as a moist environment for skin wound healing. Another
polyelectrolyte hydrogel (quaternized dimethyl aminoethyl methacrylate, QDM) could be used to seal tissue defects
and cover wounded tissue with a strong, but easily reversible adhesion through the process of electroadhesion.
Given the ease of these polymer formations, they can be applied by spraying or pushed through a syringe. In the
case of the hydrogels, electroadhesion is achieved with low voltage (DC field of 10V) over a short period of time (10-
20s). These novel polymers have valuable clinical potential. This proposal aims to determine feasibility of using these
polymers in a clinical setting by investigating their biocompatibility in vivo. Further, Pluronic polymer blends with PLCL
to become more adherent despite a wet environment. We hypothesize that a combination of PLCL and Pluronic
polymer mats coupled with therapeutic COG133 delivery can be used as a method of reducing intra-abdominal
inflammation by this method, coating onto tissue to prevent inflammatory adhesive bands from developing. The
current clinical product, SepraFilm, is not very effective and difficult to use as it is not adherent to tissue. Our polymer
could be a better alternative. Bench-top studies have shown PLGA-PEG and PLCL polymer can create an occlusive
environment, allowing vapor transport but not liquids. The blow spinning process can apply these polymers to large
skin surface area to create a protective barrier. In neonates, skin protection is important given the effects of diaper
rash. The blow spun polymer applied onto skin of newborns and babies can create a barrier to moisture and prevent
the formation of diaper rash and skin irritation, similar to the function of zinc oxide or petroleum jelly creams currently
on the market but reduces the possibility of allergies.

In ONE PARAGRAPH summarize the design of the animal experiments in layman's terms. Details will be described
in other sections of this protocol.

The animal experiment aims to delineate potential compatibility issues of these novel PLCL and Pluronic polymers
and hydrogel in vivo. Applications of these polymers will be performed in mice, injecting the polymer onto skin
wounds, under the skin flaps, and inside the abdomen to look for inflammatory effects, or applied as a skin barrier.
Mice will be anesthetized. With a small incision, PLCL films, PLGA-PEG-Si films and hydrogels will be inserted under
the skin and into the abdominal cavity. Pluronic will be injected into these areas via a 20G syringe needle. At various
time points (24 hours, 5 days, 10 days), biopsies of the skin and abdominal organs for histology will be obtain after
euthanasia to determine the inflammatory effects caused by these polymers. For barrier testing, mice will have
polymer applied to skin before exposure to skin maceration treatment with agarose gel. After exposure, skin will be
obtained for histology. Mice will be randomized into control groups with control treatments or treatment groups with,
PLGA-PEG-Si or PLCL films, Pluronic or polyelectrolyte hydrogels.

Describe how this research or teaching will benefit society, advance knowledge, or benefit human or animal health in
layman's terms.

Blow-spun PLGA nanofibers and electroadhered hydrogels are promising candidates for sealing applications in a
controlled surgical environment. Fiber diameters are in-line with naturally forming fibrin clots, alluding to their potential
as artificial hemostatic and sealing matrices. The animal model will help determine the effectiveness and uses of the
sealing properties of our agents as well as help to identify issues with biocompatibility and immune tolerance in vivo.



TOC

Federal Funding

Add all granting agency information. If the granting agency you plan to use is not in the
list, please contact the eSirius administrator to have it added.

Award or Grant CNMC Project ID

Funding Source 4 ”

National Institute Of Biomedical Imaging And

. . . RO1 30003389
Bioengineering

Funding Source

National Institute Of Biomedical Imaging And Bioengineering
Award or Grant # (e.g., 5 R01 HL123451-01A2)

RO1

CNMC Project ID # (e.g., 30000XXX) or funding status
30003389

TOC

Type of Animal Use

Identify all types of animal use (check all that apply) for this protocol.

Research Type (Basic, Applied)
Both
Instructional or Training

r
Testing (toxicology, etc.)
-

Sentinels?

-

Other?

-

TOC

Hazardous Use Info

This page displays because you indicated, on the Introduction Page, this project
includes human clinical equipment, hazardous chemicals or drugs, microbial organisms,
recombinant DNA, human cells, biological materials obtained from animals outside
RAF, radioactive materials or animals that carry zoonoses. IACUC approval will not be
granted until the investigator has provided all necessary approval documents for use of
hazardous agents.



Please attach any Safety Data Sheets (SDS) and appropriate documentation (e.g.,
IBC, Radiation Safety, Risk Management, PCR testing) below. For your
convenience here is a link to the Guidelines for Handling Hazardous Agents in
Research folder.

If no documentation available, please attach a Word document explaining
ancillary approval status.

A specific description of the agents and explanation of use will be required in the species section later in this
document.

Please list the committee(s) from which you are attaching approval documentation and also state "SDS" if attaching
SDS documents.

SDS

T0C

Mouse

Species Information

Complete required fields

Estimate of Maximum Daily Census (Animals).

50

Estimate of Maximum Daily Census (Cages).

10

Animal Identification Method - Please list all that apply, ie. ear tag, tattoo, cage card, ear notch, other (describe
other).

Ear notches or marking on tail with permanent marker

Will Species be Euthanized?

Yes

TO0C

Justification For Choice of Species

Justify the choice of species by stating why a species lower on the phylogenic
scale is not appropriate.

Examples of justifications

Check the boxes of all the statements that apply and provide description if required.

A large database exists for this species allowing comparisons with previous data

-

The anatomy, genetics, physiology or behavior of this species is uniquely suited to the study proposed

-

This is phylogenetically the lowest species that provides adequate size, tissue or anatomy for the proposed study

-

This species provides a particularly good model for duplicating the human situation

5

Previous studies using this species formed the background of this project

-



The species has unique features that make it the best choice available for this study

-

Other Justification?

r
TOC

Reduce, Refine, Replace

In accordance with Public Law 89-544 (Animal Welfare Act, August 24, 1966), Public
Law 91-579 (Animal Welfare Act Amendments of 1970), Public Law 94-279 (Animal
Welfare Act Amendments of 1976), Public Law 99-198 (Food Security Act of 1985
Subtitle F - Animal Welfare), Code of Federal Regulations, Title 9, Chapter 1,
Subchapter A - Animal Welfare, and the Public Health Service Policy on Humane Care
and Use of Animals, the CNH Institutional Animal Care and Use Committee is required
to obtain the following information.

Links:

¢ Animal Welfare Act
e Food Security Act
e Code of Federal Requlations

e PHS Palicy

You must reduce animal use as much as possible without jeopardizing statistical validity.

Describe any methods you used to reduce animal use or justify why not.

We are committed to using as few animals as necessary. Should our data suggest that less numbers are needed we
will not use all mice necessary. For example if clear differences are seen with five mice per group then the least
number per group will be used to obtain significance.

You must refine potential pain-producing methods as much as possible to minimize pain and distress.

Describe how you refined any pain producing methods to minimize pain and distress or justify why not.

We would like to refine our system to use less evolved species. But the in vivo experiments proposed require a viable
intact animal and a well-characterized model. Hence we are using a mouse model for this study.We will use the
minimum surgical procedures possible to accomplish the research goals. Mice will be given all appropriate pain killers
and closely monitored for any signs of pain and distress. If the condition of the mouse deteriorates despite all
possible measures we will promptly remove them from the study.

You must have considered replacing potential pain-producing methods with other techniques. Enter in the box below
the numbers of the statements that explain why living animals are required for your study and why replacements
cannot be used (e.g. cell culture, computer modeling or other non-animal models). Provide description if required.

The complexity of the processes being studied cannot be duplicated or modeled in simple systems.
There is not enough information known about the processes being studied to design non-living models.
Preclinical studies in living animals are required by federal regulations prior to human testing.

This is a behavioral, learning or developmental study.

Other - Describe in detail.

a0~

Enter your selections below.



The initial experiments have been carried out in vitro using various cell lines. However since the intended use of the
polymer is in human subjects an in vivo model is essential to determine the effects of treatment. Hence there is no
alternate system to evaluate this compound.

TOC

Social Management & Enrichment/Exercise

The U.S. Public Health Service Guide for the Care and Use of Laboratory
Animals encourages enrichment to enhance animal well-being.

For your convenience a link is also provided for the RAF/IACUC Social Management &
Enrichment Guideline.

The Guide for the Care and Use of Laboratory Animals states that members of a social species should be socially
housed whenever possible and an enrichment device must be provided whenever singly housed. The type of
enrichment device (e.g. various types of bedding materials, nestlets, disposable igloos, polycarbonate tunnels/tubes,
large animal toys, and treats) will be determined by the facility management in conjunction with the investigative
staff.

In the event that this study singly houses animals (e.g., ill health, breeding, experimental requirements), will you
utilize an appropriate environmental enrichment device for all of the strains of this species?

Yes C No C

If you will singly house animals or not provide an enrichment device to a singly housed animal, you must provide a
justification based on experimental requirements or veterinary related concerns about animal well-being,

and identify the strain. Otherwise, write "N/A."

n/a

If your study will have group housed animals, do you want your animals to be provided with an environmental
enrichment device? (This option is voluntary)

Yes C No C

TOC

Housing/Use Location Within CNH

Add all locations for Use and/or Housing for this protocol. If the housing/use location
you plan to use is not in the list, please contact the eSirius administrator to have it
added.

Location/Building Room Housing or Use

Research Animal Facility 108 USE

Research Animal Facility 164 USE

Research Animal Facility 165 BOTH
Location/Room

Research Animal Facility 108
Location Type (Housing or Use)



USE

Location/Room

Research Animal Facility 164
Location Type (Housing or Use)
USE

Location/Room

Research Animal Facility 165
Location Type (Housing or Use)
BOTH

T0C

Strain Information

Add all strains you plan to use for this protocol. If the strain you plan to use is not in the
list, please contact the eSirius administrator to have it added.

For your convenience, a link with RAF Genotyping Procedure Guidlines is made
available through this page.

Strain Age Weight Gender Phenotype

C57BL/6] 6-20 weeks 15-30 grams Both

Complete Strain Name.

C57BL/6J

Phenotype

Age Range

6-20 weeks

Weight Range

15-30 grams

Sex

Both

Does this strain have any health issues and/or is this strain genetically altered?

Yes C No C

TOC

Non-Surgical Procedures

Indicate the non-surgical procedures you will conduct in the table below. If the non-
surgical procedure you plan to use is not in the table, please contact the eSirius
administrator to have it added.

For your convenience, RAF Guidelines are provided.

Procedure Type Procedure Name Procedure Description

Anesthesia Anesthesia To put animal under state of non-consciousness to avoid pain



Procedure Type Procedure Name Procedure Description

Blood collection Blood collection  Collection of blood

Clipping Fur clipping Shaving of the fur.

Ear Punching Ear Punching Ear Punching.

Injection Injections Injections
TOC
Methodology

RAF SharePoint

For each strain please include the following:

describe in narrative form all experimental/instructional procedures or any
manipulations to be performed on the animals (e.g. blood collection, surgery,
behavioral training, administration of substances or test compounds, breeding,
tumor induction, etc.).

Use the “Procedures” list as a reminder of procedures that need to be described
below.

Include the time frames and intervals and describe the procedures in the order in
which they will be performed.

Ensure a description of procedures performed on anesthetized animals.

Detail the number of animals that will undergo each procedure, the number of
experimental groups, and the number of animals in each group.

Clearly state the estimated total number of animals purchased or generated in-
house for specific experiments (if generated, then include estimated number of
offspring to be used and number of litter mates culled due to wrong genotype).

You are strongly encouraged to follow RAF/IACUC Guidelines, SOPs, and Policies as
provided in the Share Point link at the top of this page. If you will follow a specific
provided document, simply state this and name it in your narrative; otherwise describe
in detail how you will perform the procedure differently. For complicated experimental
designs, a flow chart diagram, picture (.jpeg), list or table is strongly recommended to
help the IACUC understand what is proposed. Additional documents may be attached
below. DO NOT INSERT THE METHODS SECTION FROM A GRANT APPLICATION.

IMPORTANT! Include the rationale for use of tissues in vitro but do not describe in vitro




procedures performed on tissues taken from animals or procedures performed on
animals after they are euthanized.

VIDEOTAPING & PHOTOGRAPHY: If you plan to videotape or photograph any
procedures described in this protocol, please specify which procedures and provide a
rationale. Once approved, arrangements to videotape or photograph in the RAF must
be made with the RAF Director (JanNean Bradford). Keep in mind that videos and
photos may be available to the public under the Freedom of Information Act (FOIA).

The protocol activities table above is a reminder of procedures to cover in this section.
There will be 6 procedure groups in this protocol:

1) Skin flap

2) Skin wound

3) Intra-abdminal application

4) Intra-abdominal adhesion prevention
5) Skin barrier maceration study

6) Polymer mat as cell scafold

A) For the first 3 procedures for skin flap, skin wound and intra-abdominal application: mice will be randomized into 5
groups under each of the 3 procedures: control or treatment with PLGA-PEG-Si or PLCL (polycaprolactone),
Pluronic, or polyelectrolyte hydrogel. There will be 12 mice in each of the 4 groups. The 12 mice per group will be
euthanized at different times; with 4 mice per endpoint of 24 hours, 3 days, and 10 days after the procedure.

12 mice per group x 5 groups = 60 mice total per procedure

60 mice x 3 procedures = 180 mice total

B) The fourth procedure will be to test the combination of PLCL with Pluronic to create a spin-blown polymer mat as a
prevention of intra-abdominal adhesions. Adhesions form as a result of inflammation secondary to bowel
anastomosis or other forms of tissue inflammation.

Groups:

Standard bowel anastomosis

Bowel anastomosis with PLCL-Pluronic spray
Peritoneal irritation without treatment
Peritoneal irritation with SepraFilm

Peritoneal irritation with PLCL-Pluronic spray.

Each group will get 12 mice with end points at 5-7 days and 2 weeks. The amount of inflammation from a singular
anastomosis may not be enough to cause significant amounts of adhesions. The peritoneal irritation would allow
more generalized inflammation to be created without increasing the risk of bowel leaks that would be associated with
multiple anastomoses. However, anastomosis healing is a tightly balanced inflammatory reaction, having too little
inflammation may lead to poor anastomosis healing. So the PLCL-Pluronic combination must also show that it does
not significantly impair anastomosis healing.

12 mice per group x 5 groups = 60 mice total

C) The 5th procedure will have 3 treatment groups:



Zinc oxide

PLCL

PLGA/PEG

Endpoint is 6 hours of initial maceration exposure. 12 mice will be needed per group.

12 mice x 3 groups = 36 mice per experiment

D) The 6th procedure will need 30 mice, end point is 4 days aftrer seeding of B16 cells onto skin defect comparing
PLGA/PEG versus Tegaderm for cell attachment.

30 mice x 3 rounds of experiments = 90 mice

In total, 330 mice will be utilized for the study.
Preoperative care:

Anesthesia will be induced by ketamine/xylazine cocktail, injected intra-peritoneally. Toothed forceps will be used to
pinch the skin of the animal to check for adequate anesthesia by looking for signs of pain/flinching. Nair depilatory
cream will be applied after anesthesia for fur removal at the site of procedure. Cream will be wiped away with gauze.
Animal will be kept warm with warming pad during procedure until recovery.

Skin flap

The animal will be laid on its abdomen. The dorsal skin from the neck down to the waist will be shaved with an
electric trimmer or manual shaver. Skin will then be disinfected with betadine solution. A 15mm incision will be made
on the dorsal skin at the midline. Using hemostats, blunt dissection will be performed underneath the skin to create a
flap of skin about 15mm by 15mm in size. Hemostasis will be achieved with gentle finger pressure. In control group,
no applications of products will be made. For PLGA-PEG-Si and PLCL polymer, a 50mg sterile film prepared by blow-
spinning will be inserted under the skin flap. For Pluronic and polyelectrolyte polymers, 0.2mL of hydrogel will be
applied under skin flap. The incision will then be closed with 4-0 vicryl suture using continous running stiches and
covered with small polyurethane film dressing (Tegaderm).

Skin wound

The animal will be laid on its abdomen. The dorsal skin from the neck down to the waist will be shaved with an
electric trimmer or manual shaver. Skin will then be disinfected with betadine solution. Using sterile 5mm punch
biopsy tool (Acuderm Inc., Ft Lauderdale, Florida), a full thickness skin wound will be created on the dorsum skin left
and right of the vertebral midline. In the control group, no treatment will be given, and tegaderm dressing will be
applied to both wounds. The PLGA-PEG-Si or PLCL polymer film will be directly sprayed onto the wounds by blow-
spinning as performed in previous approved animal protocols (#30454) through an airbrush. The Pluronic group will
have skin wound filled with the polymer (about 0.5mL) such that the defect is fully occupied by the hydrogel. The
polyelectrolyte hydrogel group will have the wound fully covered with the hydrogel.

The wounds will not be covered by dressing since the mice may be able to pull it off if they can reach it. In order to
avoid picking on wounds by other mice the animals may be housed individually after this procedure.

Intra-abdominal application:

With the animal supine and limbs secured to the table, the abdominal skin will be shaved and disinfected with
betadine. A midline incision will be made about 15mm in size to expose the abdomen. In the control group, no further
treatment will be given. The PLCL and PLGA-PEG-Si group, 50mg polymer film will be inserted into the abdomen. In
the Pluronic and hydrogel groups, 0.2mL of hydrogel will be applied over the abdominal contents. The entire
peritoneum may be covered. The abdomen will then be closed with 4-0 vicryl sutures to close the abdominal wall,
then 4-0 vicryls sutures to close the skin separately. Continous running stitches will be used. A dressing will not be
used in order to avoid the mice picking them off.

Intra-abdominal Adhesion



With the animal supine and limbs secured to the table, the abdominal skin will be shaved and disinfected with
betadine. A midline incision will be made about 30 mm in size to expose the abdomen cavity. In the anastomosis
group, bowel anastomosis will be made at the cecum by transection (cutting completely across) with scissors
followed by suture anastomosis with 5-0 vicryl in a continuous running fashion. If there is bleeding, pressure can be
applied, although suturing will provide hemostasis. The PLCL-therapeutic-Pluronic group will be treated with the
polymer sprayed at the anastomosis to cover completely. In the peritoneal inflammation group, ligation of distal end of
cecum will be performed using 4-0 vicryl suture (Echtenacher et al,
https://www.ncbi.nim.nih.gov/pmc/articles/PMC98332/)., The peritoneum is the clear cellular layer that line the
abdominal wall. Similar is the serosal cell layer overlying the intestine. The length of the cecum will be ligated with a
few throws of 4-0 vicryl suture , with care not to completely separate from main portion of intestine. The number of
throws will depend on how much erythema develops and if the cecum exhibits localized ischemia as to induce
peritoneal inflammation, as well as minimiz the risk of perforation. If there is a perforation of the cecum, it will be
repaired with 5-0 vicryl. With significant ligation, the peritoneum and cecum will develop erythema (similar to when
you rub skin, it turns red). We will not be looking to cause any bleeding from this ligation, rather only to irritate the
cellular layer to bring in inflammatory cells that'll lead to adhesion development. The abdomen will then be given no
further treatment, treated with the PLCL-therapeutic-Pluronic spray that will cover the irritated area of the peritoneum,
or have SepraFilm applied to the peritoneum.

The abdomen will then be closed with 4-0 vicryl sutures to close the abdominal wall, then 4-0 vicryls sutures to close
the skin separately. Continous running stitches will be used (as in one suture will be used to suture through from top
to bottom of the incision). Each layer of tissue (muscle and skin) will get its own continuous running suture.

Post-operative monitoring:

For experiments 1-4, the animal will be monitored until recovered from anesthesia. Buprenorphine at 0.1mg/kg will be
given beforehand by 30G subcutaneous injection, which should provide 12 hours of pain control. Additional
buprenorphine will be given at the intervals specified in the protocol. Carprofen (Rimadyl) may be used as an
alternative analgesic due to easier availability. Mice will be monitored daily until euthanasia. Animal will be given food
adlib after surgery. Daily monitoring will be perform to look for signs of distress or pain through piloerection, orbital
tightening or fur coat changes as well as behavior through reduced movement or activity or posturing. Additional pain
medication will be given with buprenorphine as needed. We will also monitor for food and fluid intake as well as bowel
function. We will weigh animal every 3 days for the first 7 days, then weekly. If there is more than 20% weight loss,
then the animal will be removed from experiment and euthanized by CO2 and cervical dislocation. If despite
appropriate pain medication, an animal continue to show sick behavior as listed above or lethargy, weight loss, lack
of feeding, the animal will be euthanaized by CO2 asphyxiation followed by cervical dislocation.

The experimental endpoints will be at 24hours, 3days or 10 days for the first three procedures or 7 and 14 days for
the (fourth) adhesions procedure. Animals will be euthanized by CO2 asphyxiation followed by cervical dislocation.

Excisional biopsies will be performed of the skin wounds or skin flap area. For those with abdominal procedures, the
incisions will be reopened and abdominal cavity visualized for adhesions or hyperemia of the peritoneum. Biopsies of
the abdominal wall and liver capsule will be obtained. Histology will be performed to look for cellular infiltrate to
determine degree of inflammation compared to control.

For the abdominal adhesions procedure, the mice abdomens will be opened, after euthanasia, and the degree of
adhesions that developed will be assessed. Those that received an anastomosis will be undergo burst pressure
testing via suture ligation of the distal cecum and insertion of a pressure measuring gauge via 24G catheter.

Cardiac puncture will be performed right after euthanasia. We will use a 23-25G needle and 1-3 ml syringe for blood
collection. Blood will be collected from the ventricle.

Skin Barrier

The animal will be anesthetized using ketamine/xylazine cocktail injected intraperitoneally . The dorsal skin hair will
be removed with depilatory cream (Nair). To minimize effect of the cream on skin, this will be performed 3 days
before treatment. The animal will be sedated with isoflurane during hair removal. This process will last about 5
minutes. On day of exposure, the animal will be sedated in similar fashion. One side of the paraspinal skin will be
selected for treatment while the other will be for control. Skin maceration (softening and breakdown of the epidermis
due to prolonged exposure to moisture, this is modeling a diaper rash) will be achieved by exposure to 0.1mL gel



droplet of 1% agarose dissolved in 10uM carboxyfluorescein solution with either 153mM Tris-HCL buffer or proteolytic
solution (0.25%wt vol trypsin, 0.4% wt/vol alpha-chymotrypsin in Tris-HCI buffer) as described by Mugita et al and
Minematsu et al(https://www.ncbi.nlm.nih.gov/pubmed/29877066

and https://www.ncbi.nIm.nih.gov/pubmed/21498052 ). Given the sealing properties of the polyer spray, the goal of
this model is to determine if these sprays could be a better topical application for prevention of skin maceration than
current available skin protectants, zinc oxide cream. This is ultimately to test for the prevention of diaper rash or
ostomy site irritation. On the treatment side of skin the following groups of skin barrier treatments, 0.1mL of PLGA-
PEG or PLCL polymer spray or zinc oxide cream, would be applied to the skin while the contralateral side will have
no skin barrier exposure. Application of the agarose gel will be followed by a polyurethane film dressing (Tegaderm).
Maceration exposure will proceed for 6 hours, during which the animal does not need to be anesthetized, so they will
be recovered from their initial anesthesia and returned to their cages. At the end of exposure time, the animal will be
anesthetized again with isoflurane. The skin barriers, agarose gels, and tegaderms will be removed and the skin
barrier function will be measured by transepidermal water loss using VapoMeter (Delfin Technolgoies, Finland).
Transepidermal water loss (TEWL) is a measure of epidermal barrier function. Damaged or impaired epidermis will
have more water loss through the skin. This VapoMeter is a contact device that when touch over the skin, it
noninvasively measures the moisture lost above that area of the skin. Contact usually last about 5-10 seconds. 3
measurements will be taken on each side of the paravertebral skin. After which the animal will be euthanized by CO2
and cervical dislocation. The dorsal skin will be obtained for histology and microscopy to show penetration of
fluorescein. From treatment to euthanasia, this procedure will take about 7 hours.

Post-op monitoring after skin barrier experiment:

Animals will recover in cage after anesthesia. Buprenorphine at 0.1mg/kg will be given after treatment with
maceration by 30G subcutaneous injection, which should give 12 hours of pain control. Food and water will be given
after awakening from anesthesia. If there is any posturing, piloerection, orbital tightening or excessive grooming of
the area, reluctance to move upon probing and increase in respiratory rate during the treatment period for
maceration, additional dose of buprenorphine will be given.

Given the stiffness of the normal beddings in the mice cages, animals with dressings applied to the dorsum often rub
off or get attached to the bedding. These coarse beddings will be switched out for two kim-wipes, which are softer.

Polymer as cell scaffold

The blow spun dressing mats have a fibrous scaffold microstructure. Novel approaches to burn wound care includes
application of autologous derived epidermal skin cells to increase the rate of re-epithelialization, however, only simple
dressings have been tested in literature (https://www.ncbi.nim.nih.gov/pubmed/28668483). With a scaffold dressing,
there can be potential increase in epithelial cell growth and uptake in the wound. however, it difficult to differentiate
applied vs stem-cell derived epidermal cells. Our lab has had many years of working with B16 murine melanoma
cells, which are easily visible. Proof of our blow spun dressing to be able to increase applied B16 adhesion compared
to a standard dressing Tegaderm, will feasibilty data for us to work towards integrating epidermal cell application to
our wound care project. Mice will be anethestized by inhaled isofluorane using vaporizoer, up to 5% for induction and
1-3% for maintenance. 5mm punch biopsy (Acuderm Inc., Ft Lauderdale, Florida) will be used to cut out a 5mm
diameter of skin, creating skin defect on the back skin on left and right of the paravertebral skin. Both sides will be
treated with B16 melanoma cells (ATCC, as used in protocol 30499) at a 5x1015 cells in 0.5cc administered by direct
deposition with a syringe to the wound (no needle). The B16 cell line is an immortalized line that has been created
from a melanoma tumor discovered in a C57BL6 mouse. We use it here in a skin wound since the cells are derived
from a syngeneic host and will readily grow in the wound area as they divide continuously. The wounds will then be
covered in Tegaderm or PLGA/PEG polymer, randomized to each side. The mice will then be allowed to recover from
anesthesia and return to its cage. 4 days after procedure, the mice will be euthanized by CO2 asphyxiation with
cervical dislocation and the treatment sites excised for histological analysis.

Post-operative Omonitoring after Cell scaffold experiment:

The animal will be monitored until recovered from anesthesia. Buprenorphine at 0.1mg/kg will be given beforehand by
30G subcutaneous injection twice daily for 72 hours. Carprofen (Rimadyl) may be used as an alternative analgesic
due to easier availability. Mice will be monitored daily until euthanasia. Animal will be given food adlib after surgery.
Daily monitoring will be perform to look for signs of any posturing, piloerection, orbital tightening or excessive
grooming of the area, reluctance to move upon probing and increase in respiratory rate during the treatment period
for maceration, additional dose of buprenorphine will be given distress or pain through piloerection, orbital tightening
or fur coat changes as well as behavior through reduced movement or activity or posturing. Additional pain
medication will be given with buprenorphine as needed. We will also monitor for food and fluid intake as well as bowel
function daily. If despite appropriate pain medication, an animal continues to show sick behavior as listed above or



lethargy, weight loss, lack of feeding or more than 20% weight loss from baseline weight (measure every 3 days), the
animal will be euthanaized by CO2 asphyxiation followed by cervical dislocation.

At each skin biopsy timepoint the mouse will be sacrificed. For all experiments anesthesia will be achieved via
ketamine/xylazine cocktail.

TOC

Surgical Procedures

Add all surgical procedures to the table below. If the surgical procedure you plan to use
is not in the list, please contact the eSirius administrator to have it added.

For your convenience, a link with RAF Surgery Guidelines is made available through
this page. For Surgical procedures, acknowledge that you will follow RAF Surgery
Guidelines exactly as described in link provided at the top of the page or describe any
differences from RAF Surgery Guidelines.

Note: Surgeries performed on dead animals are not surgery and should not be
described in this section. If you are not performing any surgeries on live animals, return
to the Intro Page and 'uncheck' surgery for this species.

Surgery Type Recovery Type Duration Edited
Laparotomy Recovery 60 mins Edited
Incisional Wound Healing Recovery 30 minutes Edited
Excisional Wound Healing Recovery 60 minutes Edited

Surgery Type (if not found in picklist, please contact the eSirius administrator to have it added).

Laparotomy

Recovery Type.

Recovery

Surgery Duration.

60 mins

Describe the monitoring during surgery

After administration of anesthetics animals will be monitored for response to pain stimuli by toe or skin pinch. Once
anesthetic depth is achieved, and no response to stimulus is observed, procedures will commence. If a response is
observed during surgery the procedure will be stopped and additional anesthesia will be administered. This will be
ketamine at half the original dose. With the animal supine and limbs secured to the table, the abdominal skin will be
shaved and disinfected with betadine. A midline incision will be made about 15mm in size to expose the abdomen. In
the control group, no further treatment will be given. The PLCL and PLGA-PEG-Si group, 50mg polymer film will be
inserted into the abdomen. In the Pluronic group, 0.2mL of hydrogel will be applied over the abdominal contents. The
entire peritoneum may be covered. The abdomen will then be closed with 4-0 vicryl sutures to close the abdominal
wall, then 4-0 vicryls sutures to close the skin separately. Continuous running stitches will be used. A dressing will not
be used in order to avoid the mice picking them off.

Potential problems during surgery and how you will deal with them.

Mice will be closely monitored during surgery for breathing and any signs of distress. If there are there are any
problems the procedure will be stopped and the mice will be closely monitored during recovery.

Describe Pre-op Procedure.



Surgical instruments will be autoclaved and sterilized between animals using a hot bead sterilizer. Sterile gloves will
be used. Mice will be anesthetized with ketamine/xylazine. Eye lubricant will be applied as soon as mice are
anestheized.

Describe Preparation of Surgical Area on Animal.

Hair will be clipped and the incision site will be prepped with betadine. An incision will be made in the skin, and the
polymer will be inserted.

Describe Support Equipment Used.

Heating pads will be used to ensure that mice do not suffer from hypothermia.

Describe Supplemental Doses of Anesthetic.

Ketamine at half the induction dose will be administered

Describe Maximum Duration of Anesthetic.

45 minutes

Describe How Anesthetic Depth is Measured.

After administration of anesthetics animals will be monitored for response to pain stimuli by toe or skin pinch. Once
anesthetic depth is achieved, and no response to stimulus is observed, procedures will commence. If a response is
observed during surgery the procedure will be stopped and additional anesthesia will be administered.

Describe Continuous Post-Op Care, During Anesthesia Recovery (include location).

The mice will be allowed to recover from anesthesia administered for surgery in a separate plastic cage lined with
disposable, clean absorbent pads (blue-pads), in room 164. To prevent heat loss, disposable warming pads will be
provided in the cages. The animal's head will be kept slightly below the level of the chest and the mice will be
monitored closely for lowering of body temperature and abnormal breathing rate and ease of breathing.Body
temperature will be monitored with a thermometer. Heat from a light bulb (commercially made for this purpose to
warm rodents after surgery) will be provided to maintain temperature between 36.5-38 C for mice with low body
temperature. The mice recover from the Ketamine/Xylazine anesthesia and are able to start walking in about 1 hour.
At this time, the mice will be returned to their cages containing bedding, food, and water to prevent dehydration."
Describe expected problems resulting from surgery and how you will deal with them.

If either treatment with the polymers impair mobility, if the site becomes ulcerated, bleeds, or appears infected, or if
the mice persistently self-mutilate, the mice will be euthanized. Euthanasia will be achieved through cervical
dislocation after CO2 narcosis. In our experience, post-operative death during recovery from anesthesia is a rare
event. If mice develop a clean-based, dry wound at the site of treatment without other signs of distress, i.e. sick
mouse posturing, bleeding, infection, persistent self-induced trauma, impaired mobility, or weight loss, the wounds
will be cleansed daily with chlorhexidene. Pain medicine will be administered for the first 24 hours then as needed.
Carprofen (5mg/kg) or Buprenex (.05-.1mg/kg). Mice will be monitored daily for pain. If pain is not relieved with
medication, if the appearance of the wound worsens, if the wound bleeds or appears infected, the mice will be
sacrificed. Food will be provided on the cage floor if necessary.

Describe Post Surgery Monitoring Plan (include location and frequency and when sutures will be removed).

Animals will be monitored for signs of distress and sick mouse posturing. Monitoring of mice will continue every 2
hours, for an additional 6 hours, and every day afterwards. Any dead mice will be removed immediately and recorded
in the post-surgery monitor form. This monitoring will be performed by the laboratory researchers, to ensure
appropriate post-operative care. Animals will be given buprenorphine every 8-12 hours or butorphanol every 4-6
hours postoperatively for pain/discomfort. The first dose of which will be given prior to the completion of the surgical
procedure. Buprenorphine or butorphanol will be continued for 48 hours postoperatively, every 6-8 hours to maintain
adequate therapeutic levels.Nutragel soft food will be provided on the cage floor if necessary. Sutures will not be
removed since animals will be euthanized by 10 days post-op. With anastomosis, there is a risk of anastomosis leak
as well as obstruction. If there is a leak, there will be systemic illness that develop that may include poor appetite,
decreased movement, piloerection, pain, and infection of the incision. If there is obstruction, there would be no
feeding activity, abdominal distension, and no bowel movements. In the post-operative time, we will monitor for all of
this. And if there is a concern for these complications, we will euthanize the animal.

Drugs Given Post-Procedure.

Yes C No C

Surgical Locations

RAF:108;RAF:164

Surgery Type (if not found in picklist, please contact the eSirius administrator to have it added).
Incisional Wound Healing

Recovery Type.

Recovery

Surgery Duration.

30 minutes

Describe the monitoring during surgery



After administration of anesthetics animals will be monitored for response to pain stimuli by toe or skin pinch. Once
anesthetic depth is achieved, and no response to stimulus is observed, procedures will commence. If a response is
observed during surgery the procedure will be stopped and additional anesthesia will be administered. This will be
ketamine at half the original dose. The abdomen will be opened with a midline incision. In the anastomosis group the
cecum will be transected, closed with suture and then the polymers will be applied according to the groups outlined in
the methods. In the peritoneal inflammation group the surface will be gently abraded before applying polymer as
listed in the methods. After these procedures the abdomen will be closed with sutures.

Potential problems during surgery and how you will deal with them.

Mice will be closely monitored during surgery for breathing and any signs of distress. If there are there are any
problems the procedure will be stopped and the mice will be closely monitored during recovery.

Describe Pre-op Procedure.

Surgical instruments will be autoclaved and sterilized between animals using a hot bead sterilizer. Sterile gloves will
be used. Mice will be anesthetized with ketamine/xylazine. Eye lubricant will be applied as soon as mice are
anesthetized.

Describe Preparation of Surgical Area on Animal.

Hair will be clipped and the incision site will be prepped with betadine. An incision will be made in the skin, and the
polymer will be inserted.

Describe Support Equipment Used.

Heat lamps and heating pads will be used to ensure that mice do not suffer from hypothermia.

Describe Supplemental Doses of Anesthetic.

Ketamine at half the induction dose will be administered

Describe Maximum Duration of Anesthetic.

45 minutes

Describe How Anesthetic Depth is Measured.

After administration of anesthetics animals will be monitored for response to pain stimuli by toe or skin pinch. Once
anesthetic depth is achieved, and no response to stimulus is observed, procedures will commence. If a response is
observed during surgery the procedure will be stopped and additional anesthesia will be administered.

Describe Continuous Post-Op Care, During Anesthesia Recovery (include location).

The mice will be allowed to recover from anesthesia administered for surgery in a separate plastic cage lined with
disposable, clean absorbent pads (blue-pads). To prevent heat loss, disposable warming pads will be used in the
cages. The animal's head will be kept slightly below the level of the chest and the mice will be monitored closely for
lowering of body temperature and abnormal breathing rate and ease of breathing. Body temperature will be
monitored with a thermometer. Heat from a light bulb (commercially made for this purpose to warm rodents after
surgery). Mlce will be placed in room 164 for immediate recovery from anesthesia. The mice recover from the
Ketamine/Xylazine anesthesia and are able to start walking in about 1 hour. At this time, the mice will be returned to
their cages containing bedding, food, and water to prevent dehydration. Pain medicine will be administered for the
first 24 hours and then as needed. Carprofen (5 mg/kg) or buprenex (0.05-1.0 mg/kg).

Describe expected problems resulting from surgery and how you will deal with them.

If either treatment with the polymers impair mobility, if the site becomes ulcerated, bleeds, or appears infected, or if
the mice persistently self-mutilate, the mice will be euthanized. Euthanasia will be achieved through cervical
dislocation after CO2 narcosis. mice will be monitored daily for pain. If the mice appear to be in pain, they will be
given additional doses of buprenorphine or butorphanol. If pain is not relieved with medication, if the appearance of
the wound worsens, if the wound bleeds or appears infected, the mice will be euthanized. Food will be provided on
the cage floor if necessary.

Describe Post Surgery Monitoring Plan (include location and frequency and when sutures will be removed).
Animals will be monitored for signs of distress and sick mouse posturing. Any dead mice will be removed immediately
and recorded in the post-surgery monitor form. This monitoring will be performed by the laboratory researchers, to
ensure appropriate post-operative care. Animals will be given buprenorphine hoursextended release or every 8-12
hours if immediate release (0.1mg/kg) if the former is not available. The first dose of which will be given prior to the
completion of the surgical procedure. Buprenorphine or butorphanol will be continued for 72hours postoperatively,
every 12 hours to maintain adequate therapeutic levels. Sutures will not be removed because the animals will be
euthanized by 10 days post-op, but if for some reason animals are kept longer than 10 days post-op then we will
remove the sutures by no later than 14 days post-op.

Drugs Given Post-Procedure.

Yes C No C

Surgical Locations

RAF:108;RAF:164

Surgery Type (if not found in picklist, please contact the eSirius administrator to have it added).
Excisional Wound Healing



Recovery Type.

Recovery

Surgery Duration.

60 minutes

Describe the monitoring during surgery

Full-thickness skin wounds will be created using punch biopsy. Tegaderm and the polymer formulations listed will be
used as dressings to measure efficacy of wound healing under each condition. After administration of anesthetics
animals will be monitored for response to pain stimuli by toe or skin pinch. Once anesthetic depth is achieved, and no
response to stimulus is observed, procedures will commence. If a response is observed during surgery the procedure
will be stopped and additional anesthesia will be administered. This will be ketamine at half the original dose.
Potential problems during surgery and how you will deal with them.

Mice will be closely monitored during surgery for breathing and any signs of distress. If there are there are any
problems the procedure will be stopped and the mice will be closely monitored during recovery. Bleeding could be
problem, but given skin wound, pressure can be held for hemostasis.

Describe Pre-op Procedure.

Surgical instruments will be autoclaved and sterilized between animals using a hot bead sterilizer. Sterile gloves will
be used. Mice will be anesthetized with ketamine/xylazine. Eye lubricant will be applied as soon as anesthesia is
given.

Describe Preparation of Surgical Area on Animal.

Hair will be clipped and the incision site will be prepped with betadine. An incision will be made in the skin, and the
polymer will be inserted.

Describe Support Equipment Used.

Heating pads will be used to ensure that mice do not suffer from hypothermia.

Describe Supplemental Doses of Anesthetic.

Ketamine at half the induction dose will be administered

Describe Maximum Duration of Anesthetic.

45 minutes

Describe How Anesthetic Depth is Measured.

After administration of anesthetics animals will be monitored for response to pain stimuli by toe or skin pinch. Once
anesthetic depth is achieved, and no response to stimulus is observed, procedures will commence. If a response is
observed during surgery the procedure will be stopped and additional anesthesia will be administered.

Describe Continuous Post-Op Care, During Anesthesia Recovery (include location).

The mice will be allowed to recover from anesthesia administered for surgery in a separate plastic cage lined with
disposable, clean absorbent pads (blue-pads). To prevent heat loss, disposable warming pads will be provided in the
cage. The animal's head will be kept slightly below the level of the chest and the mice will be monitored closely for
lowering of body temperature and abnormal breathing rate and ease of breathing.Body temperature will be monitored
with a thermometer. Heat from a light bulb (commercially made for this purpose to warm rodents after surgery) will be
provided to maintain temperature between 36.5-38 C for mice with low body temperature. Mice will be placed in room
164 during immediate recovery from anesthesia. The mice recover from the Ketamine/Xylazine anesthesia and are
able to start walking in about 1 hour. At this time, the mice will be returned to their cages containing bedding, food,
and water to prevent dehydration."

Describe expected problems resulting from surgery and how you will deal with them.

If either treatment with the polymers impair mobility, if the site becomes ulcerated, bleeds, or appears infected, or if
the mice persistently self-mutilate, the mice will be euthanized. Euthanasia will be achieved through cervical
dislocation after CO2 narcosis. In our experience, post-operative death during recovery from anesthesia is a rare
event. If mice develop a clean-based, dry wound at the site of treatment without other signs of distress, i.e. sick
mouse posturing, bleeding, infection, persistent self-induced trauma, impaired mobility, or weight loss, the wounds
will be cleansed daily with chlorhexidene and mice will be monitored daily for pain. If the mice appear to be in pain,
they will be given buprenorphine or butorphanol. As an alternative for pain relief, Rimadyl (carprofen) injections may
be given at the discretion of the veterinarian and RAF. If pain is not relieved with medication, if the appearance of the
wound worsens, if the wound bleeds or appears infected, the mice will be sacrificed. Food will be provided on the
cage floor if necessary.

Describe Post Surgery Monitoring Plan (include location and frequency and when sutures will be removed).

Animals will be monitored for signs of distress and sick mouse posturing. Monitoring of mice will continue every 2
hours, for an additional 6 hours, and every day afterwards. Any dead mice will be removed immediately and recorded
in the post-surgery monitor form. This monitoring will be performed by the laboratory researchers, to ensure
appropriate post-operative care. Animals will be given buprenorphine every 8-12 hours or butorphanol every 4-6
hours postoperatively for pain/discomfort. The first dose of which will be given prior to the completion of the surgical
procedure. Buprenorphine or butorphanol will be continued for 48 hours postoperatively, every 6-8 hours to maintain



adequate therapeutic levels. As an alternative for pain relief, Rimadyl (carprofen) injections may be given at the
discretion of the veterinarian and RAF. Nutragel soft food will be provided on the cage floor if necessary.
Drugs Given Post-Procedure.

Yes C No C
Surgical Locations
RAF:108;RAF:164
TOC

Multiple Survival Surgeries

If you are conducting Multiple Survival Surgeries on this species, please fill in the
required fields.

Will Multiple Survival Surgeries (MSS) be performed on one animal?

Yes C No C

TOC

Agent Information (Biological and Chemical)

1. Add agent(s) to the table below. If the agent you plan to use is not
available when you select 'Add Agents', please contact the eSirius
administrator to have it added.

2. After adding each agent, you MUST highlight the agent and click
"Edit Agent" to complete all required fields.

3. Complete required fields then "Save."

. If adding multiple agents, repeat steps 1 - 3 above.
5. Once all agents have been added to the table, click "Next."

For your convenience if you are using hazardous agents, here is a link
to ABSL 1l housing and procedures along with the Guidelines for Handling
Hazardous Agents in Research folder.

Note: All biological materials derived from animals outside of RAF require
pathogen testing results before final approval will be granted by IACUC.
Attachment of pathogen testing results required. For all biological materials
derived from humans, you must provide verification of IRB approval before
final approval will be granted by the IACUC.



Agent Name

B16 Murine Melanoma

Polybutyl/methyl Methacrylate-co-dimethyl Amino Ethyl-
methacryla

Nair

Polycaprolactone

Pluronic P103

Silica Nanoparticle Powder

Tris-HCL buffer

Trypsin:alpha-chymotrypsin solution

Category

Biological

Agent Name

B16 Murine Melanoma

Route of administration (check all applicable)
TOPICAL

Amount Administered (Dose and Volume)
5x1075 cells in 0.5mL solution in saline.

Needle size used to administer Agent into Animals
Droplet by syringe.

Frequency and Duration of Exposure of Animals
One time exposure for 4 days under polymer.
Time Between Exposures

N/a

Will the agent be brought into the animal facility?
L L

Yes No

Describe the desired effect of the agent and any undesirable effects. Is the agent hazardous to animals and/or
humans(including RAF staff)? Will exposure to the animals be hazardous to humans? Describe safety measures to
be taken including method of bedding and carcass disposal.

We aim to visualize how well the polymer scaffold aid in cell attachment to the skin wounds. These are murine B16

Bio-Safety Level

Biosafety Level
One

Category

Biological

Chemical

Chemical

Chemical

Chemical

Chemical

Chemical

Chemical

cells and will not be of hazard to humans. Disposal will be in biohazard per standard procedure.

Is this a Pharmaceutical Grade Agent?

Yes c No c

Pharma
Grade?

No

No

Yes

No

No

No

No

No

Please justify the use of this agent and indicate how it is sterilized or determined to be pathogen-free.

B16 cells are cultured in a sterile environment in our lab.
Category

Edited

Edited

Edited

Edited

Edited

Edited

Edited

Edited

Edited



Chemical

Agent Name

Polybutyl/methyl Methacrylate-co-dimethyl Amino Ethyl-methacryla
Route of administration (check all applicable)
IP;SC;TOPICAL

Amount Administered (Dose and Volume)

1 piece, 0.5x0.5cm

Needle size used to administer Agent into Animals
n/a

Frequency and Duration of Exposure of Animals

1 time up to 10 days of exposure

Time Between Exposures

n/a

Will the agent be brought into the animal facility?
L L

Yes No

Describe the desired effect of the agent and any undesirable effects. Is the agent hazardous to animals and/or
humans(including RAF staff)? Will exposure to the animals be hazardous to humans? Describe safety measures to
be taken including method of bedding and carcass disposal.

This agent will be used to seal wounds either in or on the skin or intraabdominally.

Is this a Pharmaceutical Grade Agent?

Yes C No C

Please justify the use of this agent and indicate how it is sterilized or determined to be pathogen-free.
The agent is prepared and stored under sterile conditions.
Category

Chemical

Agent Name

Nair

Route of administration (check all applicable)

TOPICAL

Amount Administered (Dose and Volume)

About 0.5mL or enough to cover procedure area on skin
Needle size used to administer Agent into Animals

topical application with cotton swab

Frequency and Duration of Exposure of Animals

once before procedure

Time Between Exposures

n/a

Will the agent be brought into the animal facility?
L L

Yes No

Describe the desired effect of the agent and any undesirable effects. Is the agent hazardous to animals and/or
humans(including RAF staff)? Will exposure to the animals be hazardous to humans? Describe safety measures to
be taken including method of bedding and carcass disposal.

This is a commercial depilatory cream purchased from a drug store. There will be no hazard to RAF staff. Cream will
be removed 5 minutes after application. Disposal will be per standard biohazard protocol.

Is this a Pharmaceutical Grade Agent?

Yes C No C

Please justify the use of this agent and indicate how it is sterilized or determined to be pathogen-free.
Category

Chemical

Agent Name

Polycaprolactone

Route of administration (check all applicable)
IP;SC;TOPICAL

Amount Administered (Dose and Volume)
0.1-0.25 ml

Needle size used to administer Agent into Animals



20G

Frequency and Duration of Exposure of Animals
Once, for up to 10 days

Time Between Exposures

n/a

Will the agent be brought into the animal facility?
[ [

Yes No

Describe the desired effect of the agent and any undesirable effects. Is the agent hazardous to animals and/or
humans(including RAF staff)? Will exposure to the animals be hazardous to humans? Describe safety measures to
be taken including method of bedding and carcass disposal.

We aim to test the safety of this compound to animal tissue. Undesirable effects are not anticipated. We will test the
surrounding tissue at various time points after application to look for inflammation and immune infiltration if any. The
agent is not hazardous to either humans or animals. No special handling or disposal procedures will be required.

Is this a Pharmaceutical Grade Agent?

Yes C No C

Please justify the use of this agent and indicate how it is sterilized or determined to be pathogen-free.
The agent is a commercially available compound and will be prepared under sterile conditions and further sterilized
under UV before use on animals.

Category

Chemical

Agent Name

Pluronic P103

Route of administration (check all applicable)

IP;SC;TOPICAL

Amount Administered (Dose and Volume)

0.1-0.25 ml

Needle size used to administer Agent into Animals

20G

Frequency and Duration of Exposure of Animals

once, for up to 10 days

Time Between Exposures

n/a

Will the agent be brought into the animal facility?
i i

Yes No

Describe the desired effect of the agent and any undesirable effects. Is the agent hazardous to animals and/or
humans(including RAF staff)? Will exposure to the animals be hazardous to humans? Describe safety measures to
be taken including method of bedding and carcass disposal.

We aim to test the safety of this compound to animal tissue. Undesirable effects are not anticipated. We will test the
surrounding tissue at various time points after application to look for inflammation and immune infiltration if any. The
agent is not hazardous to either humans or animals. No special handling or disposal procedures will be required.

Is this a Pharmaceutical Grade Agent?

Yes C No C

Please justify the use of this agent and indicate how it is sterilized or determined to be pathogen-free.
The agent is a commercially available compound and will be prepared under sterile conditions and further sterilized
under UV before use on animals.

Category

Chemical

Agent Name

Silica Nanoparticle Powder

Route of administration (check all applicable)

IP;SC;TOPICAL

Amount Administered (Dose and Volume)

0.1-0.25 ml

Needle size used to administer Agent into Animals

20G

Frequency and Duration of Exposure of Animals



once, for up to 10 days
Time Between Exposures

n/a

Will the agent be brought into the animal facility?
e e

Yes No

Describe the desired effect of the agent and any undesirable effects. Is the agent hazardous to animals and/or
humans(including RAF staff)? Will exposure to the animals be hazardous to humans? Describe safety measures to
be taken including method of bedding and carcass disposal.

We aim to test the safety of this compound to animal tissue. Undesirable effects are not anticipated. We will test the
surrounding tissue at various time points after application to look for inflammation and immune infiltration if any. The
agent is not hazardous to either humans or animals. No special handling or disposal procedures will be required.

Is this a Pharmaceutical Grade Agent?

Yes C No C

Please justify the use of this agent and indicate how it is sterilized or determined to be pathogen-free.
The agent is a commercially available compound and will be prepared under sterile conditions and further sterilized
under UV before use on animals.

Category

Chemical

Agent Name

Tris-HCL buffer

Route of administration (check all applicable)

TOPICAL

Amount Administered (Dose and Volume)

0.1mL

Needle size used to administer Agent into Animals

none

Frequency and Duration of Exposure of Animals

once, 6 hour exposure time

Time Between Exposures

n/a

Will the agent be brought into the animal facility?
[ [

Yes No

Describe the desired effect of the agent and any undesirable effects. Is the agent hazardous to animals and/or
humans(including RAF staff)? Will exposure to the animals be hazardous to humans? Describe safety measures to
be taken including method of bedding and carcass disposal.

This will be made into a gel, and placed on skin and sealed under tegaderm occlusive dressing. This product
facilitates skin maceration as per studies listed in Methodology section. Animal will be in caged and gel placed under
tegaderm to prevent exposure to other animals and staff. Disposal will be in biohazard.

Is this a Pharmaceutical Grade Agent?

Yes C No C

Please justify the use of this agent and indicate how it is sterilized or determined to be pathogen-free.
This will be made from sterile ingredients under sterile conditions in our lab in SZI.
Category

Chemical

Agent Name

Trypsin:alpha-chymotrypsin solution

Route of administration (check all applicable)

TOPICAL

Amount Administered (Dose and Volume)

0.1mL gel

Needle size used to administer Agent into Animals

none

Frequency and Duration of Exposure of Animals

once, 6 hour exposure

Time Between Exposures

n/a



Will the agent be brought into the animal facility?

Yes > No >

Describe the desired effect of the agent and any undesirable effects. Is the agent hazardous to animals and/or
humans(including RAF staff)? Will exposure to the animals be hazardous to humans? Describe safety measures to
be taken including method of bedding and carcass disposal.

This is to create maceration on the skin as described by studies listed in the methodology section. Only prolonged
exposure will lead to epidermal maceration. Do not expect any hazard to staff. Animal will be disposed of by 6 hour
end point into biohazard.

Is this a Pharmaceutical Grade Agent?

L L
Yes No
Please justify the use of this agent and indicate how it is sterilized or determined to be pathogen-free.
Sterile conditions will be used to make this product from sterile materials in our lab.

Euthanasia Method Information

To view the American Veterinary Medical Association report on euthanasia American Veterinary Medical Association
Guidelines for the Euthanasia of Animals: 2013 Ed.

Euthanasia Method
CO2 ASPHYXIATION

EXSANGUINATION UNDER ANESTHESIA

Euthanasia Method.

CO2 ASPHYXIATION

If you are using an agent other than CO2, please explain why CO2 cannot be used

Mice age 6-20 weeks

AVMA Classification

Acceptable

Justification: If you chose 'other' as your euthanasia method, please describe and scientifically justify, otherwise type
N/A.

State the second terminal procedure to ensure death: bilateral thoracotomy, cervical dislocation; decapitation
(how);exsanguination;removal of organs; other (describe).

cervical dislocation

Euthanasia Method.

EXSANGUINATION UNDER ANESTHESIA

If you are using an agent other than CO2, please explain why CO2 cannot be used

Mice will be euthanized by this method, age range 6-20 weeks

AVMA Classification

Acceptable

Justification: If you chose 'other' as your euthanasia method, please describe and scientifically justify, otherwise type
N/A.

State the second terminal procedure to ensure death: bilateral thoracotomy, cervical dislocation; decapitation
(how);exsanguination;removal of organs; other (describe).

Cervical dislocation will be used to ensure death.



Drug Dosage Route of Administration

Xylazine 5-10 mg/kg, 0.15 ml, 28 G needle 1P
Ketamine- Ciii 80-100 mg/kg, 0.15 ml, 28G needle 1P
TOC

Humane Categories/Number Justification

This page addresses two different issues. The top half involves "Humane
Categories" and justification for "Category E." The bottom half is related to total animal
numbers for the whole protocol.

All animals must be accounted for. Please be sure to include animals that may need to
be euthanized prior to weaning age.

NOTE: Subjecting animals to experiments without adequate sedation or pain relief
requires special justification. If you list any animals in category E, you will be required to
justify these experiments in order to complete the study. CNH may be required to report
the information to the USDA, and it may be available from the USDA under the
Freedom of Information Act on the internet via USDA's website.

USDA Categories

Classification B: Animal being bred, conditioned, or held for use in teaching, testing, experiments, research, or
surgery, but not yet used for such purposes.

Classification C: Animals upon which teaching, research, experiments, or tests will be conducted involving no pain,
distress, or use of pain-relieving drugs. For example: animals euthanized for tissue, animals observed under normal
conditions, positive reward projects, routine procedures,injections; and blood sampling.

Classification D: Animals upon which teaching, research, experiments, surgery, or tests will be conducted involving
accompanying pain or distress to the animals and for which appropriate anesthetics, analgesics, or
tranquilizing drugs will be administered.

Classification E: Animals upon which teaching, research, experiments, surgery, or tests will be conducted involving
accompanying pain or distress to the animals and for which the use of appropriate anesthetics, analgesics, or
tranquilizing drugs would adversely affect the procedures, results or interpretation of the teaching, research,
experiments, surgery or tests.

USDA Category 3 Yr Total # of Animals Avg. Per Year

B 0



USDA Category 3 Yr Total # of Animals Avg. Per Year
D 330 110

E 0 0

If you have animals in Category E, please justify the need to use these
animals in the box below.

After the E Category text box, please justify the number of animals you will
use in this protocol by checking all the statements that apply.

Justify the need to use animals in Category E and indicate any non-pharmaceutical methods to minimize pain and
distress (if not using category E - enter N/A).

n/a

Power analyses indicate that the proposed number of experiments is the lowest required for statistically valid tests of
the hypothesis

r

These animals will be used to produce biological material.

-

These are preliminary experiments to determine sample size. After calculating sample size from the preliminary
experiments, | will submit an amendment with more appropriate sample size and animal numbers for subsequent
experiments.

-

Other?

r
TOC

Drugs

1. Add drug (tranquilizer, sedatives, analgesics, anesthetics, and
pharmaceuticals) to the table below. If the drug you plan to use is not
available when you select "Add Drug", please contact the eSirius
administrator to have it added.

2. After adding each drug, you MUST highlight the drug, click "Edit
Drug" to modify any parameters and complete the "Reason for
Administration."

Complete required fields then "Save."
If adding multiple drugs, repeat steps 1 - 3 above.
Once all drugs have been added to the table, click "Next."

Please Note: The use of controlled drugs must follow the 'CNH Rules for
Controlled Drug Use".



Drug Name

Xylazine

Buprenorphine(<

12 Hr. acting)-
ClI

Butorphanol-
CIV

Isoflurane

Ketamine- Ciii

Bacitracin

Carprofen

Type

Tranquilizing

Analgesic

Analgesic

Anesthetic

Anesthetic

Pharmaceutical

Pharmaceutical

Dosage

10mg/kg

0.05-0.1
mg/kg

1-5
mg/kg

1-5%

80-
100mg/kg

I mm
strip per 1
cm lesion

Smg/kg

Volume

0.15 ml,
28G
needle

0.1 ml,
28G
needle

0.1 ml,
28G
needle

inhalation
only

0.15 ml,
28 G
needle

n/a

28G
needle,
0.1 ml

Route of

Admin.

1P

IM;SC

IM;SC

INHALE

TOPICAL

SC

Frequency/Duration/Interval

Induction

Every 12 hours

q 4-6 hours

Induction/ Maintenance

Single

Every 12 hours as needed

once a day up to 3 days after
procedure

Reason
Admini

Analges
during s

Pain rel
op

Pain rel
op

anesthe:
inductic
mainten

To mair
anesthe:
during s
procedu
Ketami
be giver
at half't
inductic
if mous
waking
during s

Topical

Given a
alternat;
analges
instead
burpren



Route of . Reason
Drug Name Type Dosage  Volume Admin. Frequency/Duration/Interval Admini

for pain
post-op.

Drug Name

Xylazine

Drug Type

Tranquilizing

Drug Dosage

5-10mg/kg

Drug Volume and Needle Size Used to administer Drug
0.15 ml, 28G needle

Frequency/Duration/Time Between Doses

Induction

Route of Administration

IP

Reason for Administration

Analgesic during sedation

If this is a paralytic agent, describe how animals will be monitored for pain and suffering while in the paralytic state,
and how ventilation will be maintained.

n/a

Is this a Pharmaceutical Grade Drug?

Yes > No >

Please justify the use of this drug and indicate how it is sterilized or determined to be pathogen-free.
Drug Name

Buprenorphine(< 12 Hr. acting)- ClI

Drug Type

Analgesic

Drug Dosage

0.05-0.1 mg/kg

Drug Volume and Needle Size Used to administer Drug

0.1 ml, 28G needle

Frequency/Duration/Time Between Doses

Every 12 hours

Route of Administration

IM;SC

Reason for Administration

Pain relief post-op

If this is a paralytic agent, describe how animals will be monitored for pain and suffering while in the paralytic state,
and how ventilation will be maintained.

n/a

Is this a Pharmaceutical Grade Drug?

Yes C No C

Please justify the use of this drug and indicate how it is sterilized or determined to be pathogen-free.
Drug Name

Butorphanol- CIV

Drug Type

Analgesic

Drug Dosage

1-5 mg/kg

Drug Volume and Needle Size Used to administer Drug

0.1 ml, 28G needle



Frequency/Duration/Time Between Doses

q 4-6 hours

Route of Administration

IM;SC

Reason for Administration

Pain relief post-op

If this is a paralytic agent, describe how animals will be monitored for pain and suffering while in the paralytic state,
and how ventilation will be maintained.

n/a

Is this a Pharmaceutical Grade Drug?

Yes C No C

Please justify the use of this drug and indicate how it is sterilized or determined to be pathogen-free.
Drug Name

Isoflurane

Drug Type

Anesthetic

Drug Dosage

1-5%

Drug Volume and Needle Size Used to administer Drug

inhalation only

Frequency/Duration/Time Between Doses

Induction/ Maintenance

Route of Administration

INHALE

Reason for Administration

anesthesia induction and maintenance

If this is a paralytic agent, describe how animals will be monitored for pain and suffering while in the paralytic state,
and how ventilation will be maintained.

not a paralytic

Is this a Pharmaceutical Grade Drug?

Yes C No C

Please justify the use of this drug and indicate how it is sterilized or determined to be pathogen-free.
Drug Name

Ketamine- Ciii

Drug Type

Anesthetic

Drug Dosage

80-100mg/kg

Drug Volume and Needle Size Used to administer Drug

0.15 ml, 28 G needle

Frequency/Duration/Time Between Doses

Single

Route of Administration

IP

Reason for Administration

To maintain anesthesia during surgical procedures. Ketamine will be given again at half the induction dose if mouse
is waking up during surgery

If this is a paralytic agent, describe how animals will be monitored for pain and suffering while in the paralytic state,
and how ventilation will be maintained.

n/a

Is this a Pharmaceutical Grade Drug?

Yes C No C

Please justify the use of this drug and indicate how it is sterilized or determined to be pathogen-free.
Drug Name

Bacitracin

Drug Type

Pharmaceutical



Drug Dosage

1 mm strip per 1 cm lesion

Drug Volume and Needle Size Used to administer Drug
n/a

Frequency/Duration/Time Between Doses

Every 12 hours as needed

Route of Administration

TOPICAL

Reason for Administration

Topical relief

If this is a paralytic agent, describe how animals will be monitored for pain and suffering while in the paralytic state,
and how ventilation will be maintained.

n/a

Is this a Pharmaceutical Grade Drug?

Yes C No C

Please justify the use of this drug and indicate how it is sterilized or determined to be pathogen-free.
Drug Name

Carprofen

Drug Type

Pharmaceutical

Drug Dosage

5mg/kg

Drug Volume and Needle Size Used to administer Drug

28G needle, 0.1 ml

Frequency/Duration/Time Between Doses

once a day up to 3 days after procedure

Route of Administration

SC

Reason for Administration

Given as an alternative analgesic instead of burprenoprhine, for pain relief post-op.

If this is a paralytic agent, describe how animals will be monitored for pain and suffering while in the paralytic state,
and how ventilation will be maintained.

n/a

Is this a Pharmaceutical Grade Drug?
e e

Yes No

Please justify the use of this drug and indicate how it is sterilized or determined to be pathogen-free.
TOC

Expected Animal Pain and Distress

Use this section to discuss all experimental procedures or conditions that may be
accompanied by pain, distress, or discomfort. Include discussion of infectious or
spontaneous disease studies and transgenic animals, even if clinical signs or abnormal
phenotypes are not expected.

Describe the monitoring plan for pain and distress, including frequency and duration of
checking for health or behavioral abnormalities.

In the space below:

e Describe all signs of pain and distress (e.g. Decreased food and/or water consumption, weakness, infection,
neoplasia, neurological effects, ascites production, etc.) expected to occur in the animals as a result of any
experimental procedures performed in this protocol.

e Include frequency with which the problem may occur.
e If you are using ascitis method, please add justifcation below.



Expected Problems

The possible adverse events associated with our experimental model are adhesion of organs to the peritoneum as a
result of surgery, peritonitis from perforation of the intestines, allergic reaction to polymer compounds, bleeding,
infection and ulceration at the site of surgery. In the unlikely event of infection or bleeding affected mice will be
treated. Pressure dressing to be applied to the area if bleeding to tamponade bleeding. Wound infections will be
monitored and treated with wound cleansing with saline, if able without disrupting the polymers applied to the area.
Bacitracin ointment can be applied for topical antibiotic. Skin irritation from maceration will occur (as expected given
the desired outcome of the study), pain medication will be given as described in the Methods section after procedure
and the endpoint is only 6 hours of exposure so irritation will not be expected to be significant. With bowel
anastomosis, there is always a risk of anastomotic leak that will lead to peritonitis and infection. If an animal exhibits
diminished activity, weight loss, or irreversible signs of distress with self-mutilating behavior, decreased intake of food
and water, fur coat changes, posturing, ear position and reduced grooming activity, this points to infection or
peritonitis. The animal will be euthanized as previously described. The standard bedding in the cage are often hard
and can easily rub off or become adherent to our polymer dressing. Animals with dermal polymer applications will
have crumpled kim wipes added as supplemental bedding in addition to the standard corncob bedding.

In the space below state all endpoints that apply from these options:

e Acute/Terminal [animal never awakens from anesthesia of initial procedure]
Survival [state for how long - e.g., # days, # months, etc.]
Death without humane euthanasia [Make sure to add animals to Category E if this option applies to your
protocol]

In addition:

e Describe what RAF staff should do if they observe a study induced problem [e.g. initiate a certain treatment,
call investigator prior to initiating any treatment, euthanize, etc.] or if found dead.

e Describe ENDPOINT and criteria for early euthanasia. Include length of time that a symptom [e.g
immediately euthanize if weight loss > 20% from baseline weight] will be allowed to continue before the
decision to euthanize is made.

e List at least two research_team members, including 24 hour contact number and e-mail, designated to
authorize disposition of animals if found by RAF staff to be sick, with lesions, debilitated, moribund or dead.
(Note: the Vet and RAF director reserve the right to order euthanasia if the animal is perceived to be
suffering)

Endpoint plan

Endpoints will be 24 hours, 5 days, or 7 days from initial experiment depending for animals in the first 3 procedures
(skin flap, skin wound, intra-abdominal application of polymer). For the intra-abdominal adhesion model procedure,
the endpoints are 5-7 days and 2 weeks after initial surgery. For the skin barrier procedure, it will be within 24 hours
after initial treatment. And for the cell scaffold, the end point will be 4 days after exposure to B16 melanocytes. Any
complications that are irreversible or is causing undue distress or pain to the animal, that animal will also be
euthanized as described. Additionally, the laboratory researchers and veterinary staff have permission to euthanize
mice if deemed appropriate. Research staff contact: 1) Priya Srinivasan: psriniva@childrensnational.org Phone:
(office): 202-476-2285 (cell): 908-421-5715 2) Selim Rozyyev, srozyyvev@childrensnational.org Phone: (0): 202-476-
2087 (cell): 202-459-3145

In the space below:

e Describe how any pain and/or distress will be recognized. Provide the specific clinical signs, which will be
monitored by the research team as well as the frequency of monitoring, including provisions for off hours
(e.g., night, weekend, holiday). If a scoring or evaluation table will be used, please include in the
'ATTACHMENTS' section of the Table of Contents.

e Explain what steps the research team will take to alleviate any pain distress or discomfort the animals may
experience due to non-surgical procedures. Describe the criteria the research team will use in deciding to
call the RAF veterinarian. If analgesics will not be used, please scientifically justify the reason.

Monitoring Plan



The mice will be allowed to recover from anesthesia administered for surgery in a separate plastic cage lined with
disposable, clean absorbent pads (blue-pads). To prevent heat loss, one layer of blue-pads will be placed under the
plastic cages. The animal's head will be kept slightly below the level of the chest and the mice will be monitored
closely for lowering of body temperature and abnormal breathing rate and ease of breathing. Heat from a light bulb
(commercially made for this purpose to warm rodents after surgery) will be provided to maintain temperature between
36.5-38 degrees C for mice with low body temperature. The mice recover from the Ketamine/Xylazine anesthesia and
are able to start walking in about 1 hour. Or faster with isoflorane. At this time, the mice will be returned to their cages
containing bedding, food, and water to prevent dehydration. Animals will be monitored for signs of distress and sick
mouse posturing. Mice will be monitored starting from 4 hours after awakening from surgery to ensure adequate pain
control and feeding. Afterwards animals will be examined every 24 hours, assessing physical behavior, looking for
posturing, piloerection, haircoat changes, and any indications of pain. Feeding and voiding behavior to be examined
as well. Pain will be treated with buprenorphine injection as needed every 8-12 hours. This monitoring will be
performed by the laboratory researchers, to ensure appropriate post-operative care. Food will be provided on the
cage floor if necessary. We will monitor for feeding and drinking. Animals with weight loss of 20% or more in
comparison to baseline weight should be removed from the study. We will weigh the animal every 3 days for the first
7 days after surgery, then weekly. RAF and the veterinarian will be notified if sick behavior or unexpected death is
encountered.

TOC

SOP/Guidelines/Policy Exemptions
Guide for the Care and Use of Laboratory Animals
RAF SharePoint

Are you requesting an exemption from The Guide or any RAF/IACUC guideline, policy or SOP with a link provided in
this protocol submission form?

Yes c No c
TOC
Closure

Are you closing this protocol at this time? If so, please keep in mind that each species requires completion of this
section.

Yes c No c

TOC

Personnel List

Name all personnel working on this project. All individuals working with or around
animals are required to complete the RAF orientation and appropriate CITI training
modules.

The Pl information in this table MUST be edited before submitting the
protocol. Highlight the Pl name and click "Edit Personnel" to answer the required
qguestions for this protocol.

Instructions for adding other personnel to this protocol:




1. Add person to the table below. If the person you plan to add is not available
when you select "Add Personnel" or their information needs to be updated,

contact the eSirius administrator to have the information updated.

2. IMPORTANT: At least three (3) individuals must be marked as Primary Contacts
(unless there are fewer than three on the protocol). Individuals marked as
'Primary Contacts' must respond within two (2) hours of being notified of an
emergency.

3. Complete required fields then "Save."

4. If adding multiple people, repeat steps 1 - 3 above.

Name

Sandler,
Anthony

Srinivasan,
Priya

Basu,
Mousumi

W,
Xiaofang

Phone

202-476-
5760

202-476-
2285

202-476-
1235

202-476-
6154

Email

ASandler@cnmc.org

PSriniva@cnmec.org

MBASU2@childrensnational.org

xwu@childrensnational.org

Organization Department

Name

Children's
National
Medical
Center

Children's
National
Medical
Center

Children's
National
Medical
Center

Children's
National
Medical
Center

or Center

Sheikh
Zayed
Institute for
Pediatric
Surgical
Innovation

Sheikh
Zayed
Institute for
Pediatric
Surgical
Innovation

Sheikh
Zayed
Institute for
Pediatric
Surgical
Innovation

Sheikh
Zayed
Institute for
Pediatric
Surgical
Innovation

Primary

Phone Edite
Contact?

Yes Edite
Yes Edite
No Edite
Yes Edite



Primary

Organization Department Phone Edite

Name Phone Email

Name or Center Contact?
Sheikh
Children's Zayed
Erdi, 973-464- . ) . National Institute for )
Metecan 8449 merdi@childrensnational.org Medical Pediatric No Edite
Center Surgical
Innovation
Sheikh
Children's Zayed
Rozyyev, 202-476- . . National Institute for .
Selim 2087 srozyyev(@childrensnational.org Medical Pediatric No Edite
Center Surgical
Innovation
Sheikh
Children's Zayed
Saruwatari, . . National Institute for )
Michele 808.398.7317 msaruwatar@childrensnational.org Medical Pediatric Yes Edite
Center Surgical
Innovation
Name

Sandler, Anthony

Organization Department

Children's National Medical Center Sheikh Zayed Institute for Pediatric Surgical Innovation
Email

ASandler@cnmc.org

Office Phone

202-476-5760

After Hours Phone

202-689-4597

Primary Contact?

r
Copy Primary Contact on All Emails

-

Will person be handling animal products?

{ {

Yes No

If yes, enter description of animal products.

Mouse tissue, organs, blood

Will person be handling contaminated sharps?
{ {

Yes No

If yes, enter description of sharp and contaminant.



Needles and scalpels, mouse blood
Will person come into contact with animal species? If so, please check all that apply.

Yes 2 No 2
Species Name Type Procedure Description
Mouse Agents Pluronic P103
Mouse Agents Polycaprolactone
Mouse Agents Silica Nanoparticle Powder
Mouse Drugs Bacitracin
Mouse Drugs Buprenorphine(< 12 Hr. acting)- CII
Mouse Drugs Butorphanol- CIV
Mouse Drugs Carprofen
Mouse Drugs Ketamine- Ciii
Mouse Drugs Xylazine
Mouse Euthanasia CO2 ASPHYXIATION
Mouse Euthanasia EXSANGUINATION UNDER ANESTHESIA
Mouse Procedures Anesthesia
Mouse Procedures Blood collection
Mouse Procedures Ear Punching

Mouse Procedures Fur clipping



Species Name Type Procedure Description

Mouse Procedures Injections

Mouse Surgery Excisional Wound Healing
Mouse Surgery Incisional Wound Healing
Mouse Surgery Laparotomy

Degrees, qualifications, and years of experience with the procedures on the species described in this protocol.
MD, board certified in general and pediatric surgery, 15 years of experience with mouse models

If this individual has no experience with the species/procedures listed or the handling of any hazardous materials,
who from your lab will be responsible for his/her training? If no training required, enter "N/A."

n/a

Name

Srinivasan, Priya

Organization Department

Children's National Medical Center Sheikh Zayed Institute for Pediatric Surgical Innovation

Email

PSriniva@cnmc.org

Office Phone

202-476-2285

After Hours Phone

908-421-5715

Primary Contact?

r
Copy Primary Contact on All Emails

-

Will person be handling animal products?

{ {
Yes No
If yes, enter description of animal products.
Mouse blood, tissues, organs
Will person be handling contaminated sharps?
{ {
Yes No
If yes, enter description of sharp and contaminant.
Needles and scalpels, mouse blood
Will person come into contact with animal species? If so, please check all that apply.

{ {
Yes No

Species Name Type Procedure Description

Mouse Agents Pluronic P103



Species Name

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Type

Agents

Agents

Drugs

Drugs

Drugs

Drugs

Drugs

Drugs

Euthanasia

Euthanasia

Procedures

Procedures

Procedures

Procedures

Procedures

Surgery

Procedure Description

Polycaprolactone

Silica Nanoparticle Powder

Bacitracin

Buprenorphine(< 12 Hr. acting)- CII

Butorphanol- CIV

Carprofen

Ketamine- Ciii

Xylazine

CO2 ASPHYXIATION

EXSANGUINATION UNDER ANESTHESIA

Anesthesia

Blood collection

Ear Punching

Fur clipping

Injections

Excisional Wound Healing



Species Name Type Procedure Description

Mouse Surgery Incisional Wound Healing

Mouse Surgery Laparotomy

Degrees, qualifications, and years of experience with the procedures on the species described in this protocol.
PhD, 9 years experience with mouse models

If this individual has no experience with the species/procedures listed or the handling of any hazardous materials,
who from your lab will be responsible for his/her training? If no training required, enter "N/A."

n/a

Name

Basu, Mousumi

Organization Department

Children's National Medical Center Sheikh Zayed Institute for Pediatric Surgical Innovation

Email

MBASU2@childrensnational.org

Office Phone

202-476-1235

After Hours Phone

240-618-6028

Primary Contact?

r
Copy Primary Contact on All Emails
-

Will person be handling animal products?

{ {
Yes No
If yes, enter description of animal products.
Mouse blood, tissue, organs
Will person be handling contaminated sharps?
{ {
Yes No
If yes, enter description of sharp and contaminant.
Needles and scalpels, mouse blood
Will person come into contact with animal species? If so, please check all that apply.

- -
Yes No
Species Name Type Procedure Description
Mouse Agents Pluronic P103
Mouse Agents Polycaprolactone

Mouse Agents Silica Nanoparticle Powder



Species Name

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Type

Drugs

Drugs

Drugs

Drugs

Drugs

Drugs

Euthanasia

Euthanasia

Procedures

Procedures

Procedures

Procedures

Procedures

Surgery

Surgery

Surgery

Procedure Description

Bacitracin

Buprenorphine(< 12 Hr. acting)- CII

Butorphanol- CIV

Carprofen

Ketamine- Ciii

Xylazine

CO2 ASPHYXIATION

EXSANGUINATION UNDER ANESTHESIA

Anesthesia

Blood collection

Ear Punching

Fur clipping

Injections

Excisional Wound Healing

Incisional Wound Healing

Laparotomy

Degrees, qualifications, and years of experience with the procedures on the species described in this protocol.



B.S.; 3 years experience handling mice

If this individual has no experience with the species/procedures listed or the handling of any hazardous materials,
who from your lab will be responsible for his/her training? If no training required, enter "N/A."
n/a

Name

Wu, Xiaofang

Organization Department

Children's National Medical Center Sheikh Zayed Institute for Pediatric Surgical Innovation
Email

xwu@childrensnational.org

Office Phone

202-476-6154

After Hours Phone

703-867-6202

Primary Contact?

r
Copy Primary Contact on All Emails
-

Will person be handling animal products?

{ {
Yes No
If yes, enter description of animal products.
Mouse blood, tissue, organs
Will person be handling contaminated sharps?
{ {
Yes No
If yes, enter description of sharp and contaminant.
Needles and scalpels, mouse blood
Will person come into contact with animal species? If so, please check all that apply.

Yes a No a
Species Name Type Procedure Description
Mouse Agents Pluronic P103
Mouse Agents Polycaprolactone
Mouse Agents Silica Nanoparticle Powder
Mouse Drugs Bacitracin
Mouse Drugs Buprenorphine(< 12 Hr. acting)- CII
Mouse Drugs Butorphanol- CIV

Mouse Drugs Carprofen



Species Name

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Degrees, qualifications, and years of experience with the procedures on the species described in this protocol.

Type

Drugs

Drugs

Euthanasia

Euthanasia

Procedures

Procedures

Procedures

Procedures

Procedures

Surgery

Surgery

Surgery

Procedure Description

Ketamine- Ciii

Xylazine

CO2 ASPHYXIATION

EXSANGUINATION UNDER ANESTHESIA

Anesthesia

Blood collection

Ear Punching

Fur clipping

Injections

Excisional Wound Healing

Incisional Wound Healing

Laparotomy

PhD. Over 10 years experience working with mice

If this individual has no experience with the species/procedures listed or the handling of any hazardous materials,

who from your lab will be responsible for his/her training? If no training required, enter "N/A."

n/a
Name
Erdi, Metecan

Organization Department

Children's National Medical Center Sheikh Zayed Institute for Pediatric Surgical Innovation

Email

merdi@childrensnational.org

Office Phone
973-464-8449
After Hours Phone
973-464-8449



Primary Contact?

r

Copy Primary Contact on All Emails

-

Will person be handling animal products?

{ {
Yes No

If yes, enter description of animal products.
Blood and animal tissue
Will person be handling contaminated sharps?

{ {
Yes No

If yes, enter description of sharp and contaminant.
Needles and surgical tools
Will person come into contact with animal species? If so, please check all that apply.

Yes 2 No 2
Species Name Type Procedure Description
Mouse Agents B16 Murine Melanoma
Mouse Agents Nair
Mouse Agents Pluronic P103
Mouse Agents Polycaprolactone
Mouse Agents Silica Nanoparticle Powder
Mouse Agents Tris-HCL buffer
Mouse Agents Trypsin:alpha-chymotrypsin solution
Mouse Drugs Bacitracin
Mouse Drugs Buprenorphine(< 12 Hr. acting)- CII
Mouse Drugs Butorphanol- CIV

Mouse Drugs Carprofen



Species Name Type Procedure Description

Mouse Drugs Isoflurane

Mouse Drugs Ketamine- Ciii

Mouse Drugs Xylazine

Mouse Euthanasia CO2 ASPHYXIATION
Mouse Euthanasia EXSANGUINATION UNDER ANESTHESIA
Mouse Procedures Anesthesia

Mouse Procedures Blood collection

Mouse Procedures Ear Punching

Mouse Procedures Fur clipping

Mouse Procedures Injections

Mouse Surgery Excisional Wound Healing
Mouse Surgery Incisional Wound Healing
Mouse Surgery Laparotomy

Degrees, qualifications, and years of experience with the procedures on the species described in this protocol.
BS, PhD candidate. Has 2 years of experience working with mice

If this individual has no experience with the species/procedures listed or the handling of any hazardous materials,
who from your lab will be responsible for his/her training? If no training required, enter "N/A."

n/a

Name

Rozyyev, Selim

Organization Department

Children's National Medical Center Sheikh Zayed Institute for Pediatric Surgical Innovation

Email

srozyyev@childrensnational.org

Office Phone



202-476-2087
After Hours Phone
202-459-3145
Primary Contact?

r
Copy Primary Contact on All Emails
-

Will person be handling animal products?

{ {
Yes No

If yes, enter description of animal products.
Mouse blood, organs, tissue
Will person be handling contaminated sharps?

{ {
Yes No

If yes, enter description of sharp and contaminant.
Needles and surgical instruments in contact with mouse blood, organs, tissue
Will person come into contact with animal species? If so, please check all that apply.

Yes 2 No 2

Species Name Type Procedure Description

Mouse Agents B16 Murine Melanoma

Mouse Agents Nair

Mouse Agents Pluronic P103

Mouse Agents Polycaprolactone

Mouse Agents Silica Nanoparticle Powder

Mouse Agents Tris-HCL buffer

Mouse Agents Trypsin:alpha-chymotrypsin solution
Mouse Drugs Bacitracin

Mouse Drugs Buprenorphine(< 12 Hr. acting)- CII

Mouse Drugs Butorphanol- CIV



Species Name Type Procedure Description

Mouse Drugs Carprofen

Mouse Drugs Isoflurane

Mouse Drugs Ketamine- Ciii

Mouse Drugs Xylazine

Mouse Euthanasia CO2 ASPHYXIATION
Mouse Euthanasia EXSANGUINATION UNDER ANESTHESIA
Mouse Procedures Anesthesia

Mouse Procedures Blood collection

Mouse Procedures Ear Punching

Mouse Procedures Fur clipping

Mouse Procedures Injections

Mouse Surgery Excisional Wound Healing
Mouse Surgery Incisional Wound Healing
Mouse Surgery Laparotomy

Degrees, qualifications, and years of experience with the procedures on the species described in this protocol.
MD,has 2 years experience working with mice

If this individual has no experience with the species/procedures listed or the handling of any hazardous materials,
who from your lab will be responsible for his/her training? If no training required, enter "N/A."

n/a

Name

Saruwatari, Michele

Organization Department



Children's National Medical Center Sheikh Zayed Institute for Pediatric Surgical Innovation
Email

msaruwatar@childrensnational.org

Office Phone

808.398.7317

After Hours Phone

808.398.7317

Primary Contact?

r
Copy Primary Contact on All Emails

-

Will person be handling animal products?

{ {
Yes No
If yes, enter description of animal products.
Mouse tissues and specimens, including surgically removed organs, blood, urine, hair.
Will person be handling contaminated sharps?

{ {
Yes No

If yes, enter description of sharp and contaminant.
Surgical instruments and needles; mouse hair, skin, blood, urine excrement.
Will person come into contact with animal species? If so, please check all that apply.

Yes a No a
Species Name Type Procedure Description
Mouse Agents B16 Murine Melanoma
Mouse Agents Nair
Mouse Agents Pluronic P103
Mouse Agents Polycaprolactone
Mouse Agents Silica Nanoparticle Powder
Mouse Agents Tris-HCL buffer
Mouse Agents Trypsin:alpha-chymotrypsin solution
Mouse Drugs Bacitracin

Mouse Drugs Buprenorphine(< 12 Hr. acting)- CII



Species Name Type Procedure Description

Mouse Drugs Butorphanol- CIV

Mouse Drugs Carprofen

Mouse Drugs Isoflurane

Mouse Drugs Ketamine- Ciii

Mouse Drugs Xylazine

Mouse Euthanasia CO2 ASPHYXIATION
Mouse Euthanasia EXSANGUINATION UNDER ANESTHESIA
Mouse Procedures Anesthesia

Mouse Procedures Blood collection

Mouse Procedures Ear Punching

Mouse Procedures Fur clipping

Mouse Procedures Injections

Mouse Surgery Excisional Wound Healing
Mouse Surgery Incisional Wound Healing
Mouse Surgery Laparotomy

Degrees, qualifications, and years of experience with the procedures on the species described in this protocol.
MD, no previous experience with animal protocols

If this individual has no experience with the species/procedures listed or the handling of any hazardous materials,
who from your lab will be responsible for his/her training? If no training required, enter "N/A."

Selim Rozyyev, Priya Srinivasan, Xiaofang Wu, Mousumi Basu
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Resources Searched

USDA Policies #11 and #12 (1997) state that alternatives searches are required for all
animal use protocols causing pain or distress to animal subjects. This institution's
IACUC requires searches for all animal use protocols. Details of the search must
include keywords used, years covered, and databases searched.

You must provide at least two sources of information to show that you have addressed
the issue of alternative methodologies. At least one of these sources of information
should be a search of a scientific database.

NOTE: You must retain these database searches on file; federal agencies may request
to inspect this information at any time.

Database searched with date when search was done (M/D/Y) and year span of search (e.g. 1900-2000).

Pubmed, searched from years 1980-2018 01/01/1980 to 08/16/2021

Keywords (including the species you will use, and the words alternatives and refinements) or search strategy used.
Mouse, no alternatives to in vivo mouse model were found, refinements include minimizing the amount of mice
needed per experiment, pluronic, PLGA, PEG,silica particles, hydrogel, skin flap, anastamosis, excisional wound
healing

Publications used in search (include complete citations).

1. Barbe C, Bartlett J, Kong L, et al. Silica Particles: A Novel Drug-Delivery System. Advanced Materials
2004;16(21):1959766. 2. Silveira CP, Apolinario LM, Favaro WJ, Paula AJ, Duran N. Doxorubicin-Functionalized
Silica Nanoparticles Incorporated into a Thermoreversible Hydrogel and Intraperitoneally Administered Result in High
Prostate Antitumor Activity and Reduced Cardiotoxicity of Doxorubicin. ACS Biomaterials Science & Engineering
2016;2(7):119079. 3. Bourquin J, Milosevic A, Hauser D, et al. Biodistribution, Clearance, and Long-Term Fate of
Clinically Relevant Nanomaterials. Advanced Materials 2018;1704307. 4. Saborano R, Wongpinyochit T, Totten JD,
Johnston BF, Seib FP, Duarte IF. Metabolic Reprogramming of Macrophages Exposed to Silk, Poly(lactic-co-glycolic
acid), and Silica Nanoparticles. Adv Healthcare Mater 2017;6(14):1601240. 5. Halas NJ. Nanoscience under Glass:
The Versatile Chemistry of Silica Nanostructures. ACS Nano 2008;2(2):179783. 6. Liu Y, Workalemahu B, Jiang X.
The Effects of Physicochemical Properties of Nanomaterials on Their Cellular Uptake In Vitro and In Vivo. Small
2017;13(43):1701815. 7. Yang X, Liu X, Li Y, et al. The negative effect of silica nanoparticles on adipogenic
differentiation of human mesenchymal stem cells. Materials Science and Engineering: C 2017;81:34178.

What did you find in your search for alternative methodologies?

No suitable in vitro model exists for the proposed studies.

Did you consult with colleagues?

-

Consultation with Colleagues (include name, qualification, date of consult, etc.).

Dr. Peter Kofinas, PhD. Professor at University of Maryland College Park, consulted since May 2015. Dr. Srinivasa R
Raghavan, PhD. Professor at University of Maryland College Park, consulted since August 2021.

Did you attend scientific meetings?

r

Your study should not unnecessarily duplicate previous research. | am duplicating previous research.
(- (-

Yes No

| certify that in planning this experiment | have reviewed the relevant literature (by computer database, literature
search, use of comprehensive review articles, consultation with Animal Welfare Information Center, etc.). Based on
this literature, | certify by checking the box below, that the activities involving animals described in this protocol do not
unnecessarily duplicate previous research.

r
TOC



Animal Disposition

In the space below you must address items 1-4:

1. What is to be done with the animal carcass if research team members cannot be
reached after-hours and euthanasia is required by the Veterinarian [e.g., dispose
of animal, collect specific tissue, collect blood, freeze carcass, refrigerate
carcass]?

2. If an animal dies or you euthanize it, your method of carcass disposal will be:

a. Place in biohazard bag and deposit in RAF designated freezer.

b. Other (describe).

3. After completion of experiments in this protocol, what will you do with the
animals?

a. The animals will be euthanized after the completion of experiments in this
protocol, but if any animals have not been used for experiments or
manipulated in any way, they will be made available for transfer to other
Pl's if possible (Completed RAF Internal Transfer Form required from
animal recipient at time of animal transfer).

b. Other (explain).

4. In compliance with CNH Guidelines for Use of Dead Animals or Tissue] please
enter the following statement or state "N/A":

a. "l will provide tissue/parts to another researcher after euthanizing animals
for the purpose of another researcher's study or after performing an
antemortem procedure for the purpose of another researcher's study."
You must also provide other researcher's Protocol Number and Title.

Animal Disposition
1) If euthanasia is necessary and researchers cannot be reached after hours, please refrigerate the carcass.

2) If the animal dies or it is euthanized, a terminal bleed via cardiac puncture will be collected post-mortem. The
carcass will be placed in a red biohazard bag and deposited in the RAF designated freezer.

3) After completion of experiments in this protocol animals will be euthanized. We do not anticipate ordering more
animals than will be used for each study.

4) N/A
TOC

Protocol Attachments

The following is a list of all attachments listed on this protocol

File Name Description Original File !

Reversible elec
animal tissues -
and tears.pdf

00030703 9 0001 Reversible electroadhesion of hydrogels to
animal tissues for suture-less repair of cuts and tears.pdf



File Name

00030703 8 0001

00030703 8 0001

00030703 8 0001

ligation.pdf

00030703 1 0001 _

00030703 1 0001 _

00030703 1 0001 _

00030703 1 0001 _

00030703 1 0001 _

Compliant.pdf

00030703 2 0001

00030703 2 0001 _

Description
00030703 1 0001 _COG133 MSDS.pdf
00030703 2 0001 Azevedo COG133.pdf
00030703 2 0001 Echtenacher cecal
PLCL MSDS.pdf SDS sheet
Pluronic P103 MSDS.pdf SDS sheet

PLCL MSDS.pdf

Pluronic P103 MSDS.pdf

MSDS-Silica-Nanoparticle-Powder-GHS-

Yang et al. Reference for
Yang_ post_surgical abdominal adhesion.pdf peritoneal adhesion
creation

Marshall et al creation of abdominal BT GUEL G 0f

adhesions in mice.pdf f/l‘ti)(c:l:minal Adhesions in
00030703 3 0001 HSchein- Buprenex SDS.pdf Buprenorphine SDS
00030703 3 0001 HSchein- Butorphanol.pdf Butorphanol SDS
00030703 3 0001 HSchein- IsofluraneSDS.pdf Isoflurane SDS

00030703 3 0001 HSchein- CarprofenSDS.pdf Carprofen SDS

Original File !

00030703 1 0

00030703 2 0

00030703 2 0
ligation.pdf

PLCL MSDS

Pluronic P103

PLCL MSDS

Pluronic P103

MSDS-Silica-1
Compliant.pdf

Yang post sur

Marshall et al
adhesions in m

HSchein- Bupr

HSchein- Buto

HSchein- Isofl

HSchein- Carp



File Name Description
00030703 3 0001 HSchein- XylazinemSDS.pdf XylazinemSDS
00030703 3 0001 TrisHCL SDS.pdf Tris HCL SDS

Trypsin:alphachymotrypsin

00030703 3 0001 chymotrypsinSDS.pdf DS
00030703 3 0001 VapoMeter Brochure 2017.pdf VapoMeter Use Brochure
00030703 3 0001 Ketamine SDS.pdf Ketamine SDS sheet
00030703 4 0001 00030703 2 0001 Marshall et al creation

T - - - - = = Marshall et al

of abdominal adhesions in mice.pdf

00030703 4 0001 Yang post surgical abdominal adhesion.pdf

TOC

Amendment Reason

Protocol Number

00030703

Protocol Year

9

Protocol Title

Analyzing utility of novel polymers for surgical adhesive and putty
Approve Date

06/22/2021

Expiration Date

06/22/2024

Full Name

Sandler, Anthony

Reason for Change

New agent, increase in animal numbers (<25%), and new personnel (M. Saruwatari)

Original File !

HSchein- Xyla

TrisHCL SDS.

chymotrypsinS

VapoMeter Bre

Ketamine SDS

00030703 2 0
of abdominal a

Yang_post_sur



