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A FIGURE 1 Arthroscopic view of synovitis,
characterized by infiltration of the
synovial membrane with inflammatory
cells resulting in angiogenesis and
hyperplasia of the synovium

KEY POINTS

» Synovitis likely plays a pivotal role in the
pathogenesis of OA, and a multimodal
approach to managing OA may provide
the best outcomes.

» Synovetin OA is a groundbreaking new
treatment that provides durable relief
from the chronic pain and inflammation
of canine elbow OA. With 1fast intra-
articular injection, effects lastup to 1
year, providing veterinarians and pet
owners with a convenient approach to
managing chronic pain and
inflammation.
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Breaking the

Vicious Cycle of
Inflammationin
Canine Osteoarthritis

Osteoarthritis (OA) affects *20% of adult dogs' and is
increasingly understood to be a vicious cycle. Recognizing
this can open up new methods of treating this complex
condition.

OA has traditionally been viewed as a cartilage-only disease; however, synovitis
(ie, inflammation of the synovium) is a common clinical finding.2 Clinical signs of
inflammation, histologic inflammation in osteoarthritic synovial tissue, and early
cartilage lesions at the border of the inflamed synovium strongly indicate that
synovitis plays a pivotal factor in the pathogenesis of OA.2

Synovial inflammation is implicated in many signs of OA, including joint swelling
and effusion. The OA synovium has both inflammatory and destructive responses
that depend largely on macrophages. These effects are cytokine-driven primarily
through a combination of interleukin-1 and tumor-necrosing factor a.* Such
observations are stimulating increased investigation into dynamic changes
within the microenvironment of the synovial joint. The goal of this research is to
develop therapies that can decrease both inflammatory synovitis and the pro-
duction of degradative enzymes, which contribute significantly to the progres-
sion of OA.* With this goal in mind, a new focus for chronic pain management is
the macrophage, which acts as the conductor of the inflammatory orchestra.

Inflammation, pain, impaired mobility and function, and structural changes char-
acterize OA and contribute to its progression.>” Pain is the hallmark of OA and
results in both local and distant deterioration of the musculoskeletal system as a
result of decreased and altered mobility. The pathologic process of OA, including
joint capsule thickening and periosteal reactions, causes an altered range of
motion, compounding musculoskeletal changes. Continual nociceptive input in
the CNS results in somatosensory system deterioration and central sensitization
with wind-up, amplifying the perception of pain.® Presently, the functional and
structural changes associated with canine OA are incurable.

Early intervention has the greatest potential for providing the most effective

management of OA by providing the opportunity to initiate an appropriate long-
term care plan and to disrupt the progressive, vicious cycle of multidimensional
deterioration involving both the neurologic and musculoskeletal systems.® From
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such recognition has come a proposed
instrument for staging canine OA, the
Canine OsteoArthritis Staging Tool.® This
tool can help identify OA at an early
stage, noting preradiographic changes
and improving dog owners’ awareness
of early-stage OA. Such clinician/pet
owner synergism can help drive earlier
and, therefore, more successful treat-
ment by slowing disease progression.

Synovetin OA® is a groundbreaking new
treatment that provides durable relief

from the chronic pain and inflammation
of canine elbow OA. With 1 fast intra-artic-
ular injection, effects last up to 1 full year,
providing veterinarians and pet owners
with a convenient approach to managing
chronic pain and inflammation. By deplet-
ing proinflammatory macrophages (the
source of chronic pain), Synovetin OA
breaks the vicious cycle of inflammation,
providing effective, long-lasting, safe,
nonsystemic relief. During 3 separate year-
long clinical trials involving 69 client-
owned dogs, Synovetin OA was shown to
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A FIGURE 2 The vicious cycle of inflammation. Overview of OA as a process rather than a
disease, beginning with synovitis of a synovial joint caused by various sources, including
trauma, instability, or idiopathic causes.””'® Regardless of etiology, histologic changes
in the synovium include hyperplastic and hypertrophic synoviocyte changes and robust
angiogenesis. Synoviocytes are mostly macrophages, and these changes cause an over-
production of proinflammatory cytokines (eg, matrix metalloproteinases, interleukins,
tumor-necrosing factor a) that become part of the joint fluid milieu moving to and from
synovial and cartilage tissues as the dog loads and unloads the joint. Matrix
metalloproteinases, aggrecanases (metalloproteinases which cleave the aggrecan building
blocks of cartilage), and nitric oxide, an important mediator in chondrocyte apoptosis, are
particularly destructive to cartilage. With cartilage catabolism comes progressive
inflammation, pain, and disability, contributing to the vicious cycle.
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be safe and effective.’® One of these stud-
ies also showed Synovetin OA to be safe
for re-administration to a previously
treated elbow joint.

Radiosynoviorthesis (the restoration of
the synovium using a radioisotope) is

a well-established human procedure,
having been used around the world for
>60 years, and is associated with a low
adverse event rate (0.013%).1* Arthritic
joints, which contain proinflammatory
macrophages recruited during synovial
hyperplasia, engulf colloid-embedded
tin-117m microparticles, the active
agentin Synovetin OA, and transport
this complex to areas of synovial inflam-
mation. Thereafter, tin-117m conversion
electrons destroy the engorged macro-
phages responsible for inflammation via
the noninflammatory process of apopto-
sis. This results in the synovium more
closely reflecting the preinflammatory
state and retards nociceptive transduc-
tion (pain). After decay, residual micro-
particles of inert tin are cleared via the
lymphatic system to the liver.

Synovetin OA can be injected as an
outpatient procedure. It is available
from licensed specialty treatment
centers, which can be located at
Synovetin.com H

For references, please visit
cliniciansbrief.com/
article/breaking-vicious-
cycle-inflammation-
canine-osteoarthritis

For full prescribing
information for Synovetin OA®,
see next page.
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[Homogeneous Tin ('"™Sn) Colloid] Veterinary Device for Use in Dogs

NAME: Synovetin 0A®

Tin (""™Sn) stannic colloid in ammonium salt. It is supplied as a 2—4 mCi (74—148 MBg)/mL suspension
for intra-articular (IA) injection.

NET QUANTITY

Vials contain a prescribed dose up to 6.0 mCi (222 MBq) at the date and time to treat one dog.

1 mL of suspension contains 2—4 mCi (74—148 MBaq) of tin ("""Sn) stannic colloid in ammonium salt at
the date and time of end use.

PRODUCT DESCRIPTION

Synovetin 0A® is a conversion electron therapeutic veterinary device comprising a colloidal, sterile
suspension with a pH between 6.5 and 9.0 where at least 90% of the particles have a size between 1.5
pm and 20 pm (HORIBA light scatter instrument). The ""Sn emits monoenergetic conversion electrons
(significant energies 127—158 keV; emission probability 113%) and imageable gamma radiation (159 keV,
86% abundant). Accompanying low-energy emissions are Auger electrons (<22 keV) and X-rays (<30
keV). The half-life of """Sn is 14 days. """™Sn decays by isomeric transition to stable '’Sn.

Excipients include ammonium carbonate ((NH,),CO,), ammonium chloride (NH,CI), ammonium iodide
(NH,J), and trace tin (Sn) salts.

MECHANISM OF ACTION

Synovetin OA® is a veterinary device consisting of a homogeneous tin colloid which emits discrete (<300 pm)
low-energy conversion electrons confined to the joint space. The colloid is composed of microparticles (1.5 pm to
20 pm) that are retained in the joint space of the dog. The particles are absorbed and retained by synoviocytes and
macrophages in the synovium, resulting in apoptosis and reduction of inflammatory cells. Elimination of the pro-
inflammatory cells reduces inflammation of the joint synovium, thereby reducing pain associated with synovitis.
The data, including radiographic evidence, supports use in Grade 1, 2, and 3 osteoarthritis (OA) of the elbow joint.
CAUTION

Federal law restricts this device to sale by or on the order of a licensed veterinarian trained in the use of
radioactive veterinary medical products.

Use of this product is restricted to facilities with a compatible Radioactive Materials (RAM) license.
INTENDED USE

Synovetin 0A® s intended to reduce synovitis and associated pain of canine elbow joints afflicted with osteoarthritis.
WARNINGS

Do not exceed 6.0 mCi (222 MBaq) of radiation activity per dog per treatment. Not for use in humans. Keep this and
all medications out of reach of children. Consult a physician in case of accidental injection or ingestion by humans.
PRECAUTIONS

Injection should be performed only by a licensed veterinarian skilled in the delivery of intra-articular (IA)
injections who is located at a facility that has a RAM license.

Rigorous aseptic technique must be ensured during injection.

DIRECTIONS FOR USE

Use the chart below to determine the appropriate dose. Doses were determined using the elbow joint.
For example, a dog weighing 25 Ibs. receives an IA dose of 0.9 mCi in each elbow to be treated.

Dog Weght ) po Elbw i
10-19 Ibs. 0.6
20-29 Ibs. 0.9
30-39 Ibs. 1.2
40-49 Ibs. 15
50-59 Ibs. 1.7
60-69 Ibs. 1.9
70-79 Ibs. 2.2
80-89 Ibs. 2.4
90-99 Ibs. 26

100-109 Ibs. 2.8

110 Ibs. and over 3.0

*Dose will be limited to 3.0 mCi/elbow joint when weight exceeds 110 Ibs., with the total body
dose not exceeding 6.0 mCi (i.e., two elbow joints in 110-Ib. or greater-sized dogs).

PREPARATION FOR USE

Synovetin OA® is provided in a 3 mL glass vial within a lead cylinder. Each vial is for use with a single dog.

The product should be stored in the cardboard shipping container until needed for use. The prescribed dose

should be administered on the date noted on the certificate accompanying the Synovetin OA®; however, it

can be administered the day before or after if circumstances require injection on a different day. Always use

proper personal protection equipment and precautions for handling radioactive medical products, including

nitrile gloves, splash shield, safety goggles, back-fastening gowns, head covers, booties, and surgical masks.

STEP 1: When ready to withdraw the dose into a syringe and prior to removing the shrink wrap around the

lead cylinder, gently shake the lead cylinder for approximately 10 seconds to ensure proper

mixing of the product.

STEP 2: Remove the shrink wrap from the lead cylinder and dispose of it appropriately.

STEP 3: Remove the lead cylinder lid, but do not remove the glass vial from the lead cylinder.

STEP 4: Remove the colored flip cap from the vial and retain for placement on the vial after the dose is withdrawn.

STEP 5: Attach a plastic syringe (3 mL or other appropriate volume) to a 22-ga. needle. Where practical,

use a syringe shield to maintain operator radiation doses as low as reasonably achievable and to meet

existing license conditions.

STEP 6: While holding the container at an approximate 45° angle, insert the needle through the septum.
STEP 7: Draw the prescribed volume into the syringe for an individual elbow. Under no
circumstances should the volume be modified. Repeat immediately for the second elbow dose. If
both elbows are to be treated, both doses will be contained in a single vial. If there are any questions or
concerns, contact Exubrion Therapeutics® Customer Service at 833-942-1247.

STEP 8: The dose should be resuspended by gently inverting the syringe if more than 10 minutes has
elapsed since dose was drawn into the syringe.

STEP 9: Following use of Synovetin OA®, replace the colored flip cap on the vial, then place the lid on the
lead container and secure the lid with tape. Mark the vial with a tentative disposal date 5 months from the
present date. After 5 months, the vial should be measured with a handheld rate meter (GM detector) to
verify that radioactivity has decayed. If the vial is less than or equivalent to background radiation, it can
then be disposed of as regular trash. All waste disposals should be documented according to your
radioactive materials license and federal or state regulations. Do not return the vial, any packaging
components, or supplies to the manufacturer.

The shielded syringe or syringes and needles that are used for administration should be placed in shielded
sharps containers for radionuclides of similar half-lives (two weeks) and disposed of according to local,
state, and federal regulations.

ROUTE OF ADMINISTRATION

Intra-articular injection. The product must NOT be administered by any other route. Confirmation of needle
placement is recommended, whether by anatomical landmarks, fluoroscope, C-arm, ultrasound, or radiography.
DIRECTIONS FOR ADMINISTRATION

Dogs should be appropriately anesthetized or sedated prior to administration. With the canine elbow
positioned at 45 degrees of flexion, inject Synovetin OA® through a 22-ga. needle into the joint. This can
be done between the lateral condyle of the humerus and the triceps tendon, but other approaches to the
joint can be used. Following injection, gently flex and extend the treated joint through a range of motion
to disperse the colloid throughout the joint compartments.

FREQUENCY OF ADMINISTRATION

If needed, Synovetin OA® can be readministered to a previously treated elbow at least 12 months after the
last treatment.

DURATION OF EFFECT FROM ADMINISTRATION

Effectiveness has been shown to last up to 12 months following a single treatment of dogs with naturally
occurring OA of the elbow.

MAXIMUM ANNUAL DOSE

Total radiation dose per joint should not exceed 3.0 mCi/joint, with the total body dose not exceeding 6.0
mCi (i.e., two elbow joints during a 12-month period).

ADVERSE REACTIONS

Dogs participating in clinical studies to evaluate safety and effectiveness (n=74 dogs, 97 elbow joints)
exhibited no significant adverse reactions when administered Synovetin OA®. If adverse events are observed
or suspected, please report them by calling Exubrion Therapeutics®  Customer Service at 833-942-1247.
POST-INJECTION CARE

Following administration of Synovetin OA®, the dog can recover with other post-operation animals in the general
clinic population. Once the dog has fully recovered, it can be discharged to go home with the approval of the facility
radiation safety officer or authorized user. All treatment site policies and license requirements should be observed.
FACILITY CONTAMINATION ASSESSMENT

Removable radioactive contamination is assessed by using filter paper to wipe a known area (typically 100 cm?),
then count the number of interactions on the filter paper using a radiation detector with a known efficiency for
counting the specific isotope in question. Empirical data using a Ludium model 3 rate meter and 44-9 GM probe
show the efficiency for '""™Sn detection to be approximately 20% under 2D geometry. With a background rate
of 100 counts per minute (cpm), this radiation detection system has a minimum detectable activity (MDA) of
approximately 400 disintegrations per minute (dpm). The standard regulatory threshold for removable
contamination in an unrestricted area is 2000 dpm for similar isotopes. Therefore, a Ludlum rate meter and GM
is an adequate instrument to use for compliance measurements of removable contamination.

Note, """™Sn has a similar gamma emission as the commonly used medical radioisotope “"Tc along with several
low-energy conversion electron emissions which would only aid in the detection efficiency of contamination.
EXPOSURE RATE MEASUREMENTS

Radioactive materials licenses require daily closeout surveys of all areas where unsealed radioactive material
was used. These surveys can be completed with any rate meter capable of detecting the type of radiation
emitted by the radioactivity. Further, license conditions require that release exposure rate measurements be
completed prior to releasing animals who have been administered radioactivity. Most license conditions
require the measurement taken not exceed 0.5 mR/h at 1 meter from the treatment site. The exposure rate
release measurement and daily closeout surveys can be completed with either a standard volume ion
chamber such as the Ludlum 9DP or Victoreen 451P, a Ludlum Model 3 rate meter and energy compensated
GM probe 44-38, or a Ludlum 26-1 DOSE with energy flattening cover. While the ion chamber is the gold
standard for exposure rate measurements, the Ludlum model 26-1 DOSE is the most practical because it
can satisfy both contamination and exposure rate measurements (with dose flattening cover).

OWNER INSTRUCTIONS FOR POST-TREATMENT CARE

When the level of radiation is determined to be below the established levels for release, the dog can be
discharged. The dog will, however, retain a low level of radioactivity in the treated joint(s) for a short period
of time. There is no requirement for rehabilitation or restraint of the dog, and it can resume its normal level
of activity. Specific written instructions based on the post-treatment radiation dosimetry for care and
proximity to the treated dog will be provided by the radiation safety officer (RSO) or authorized user (AU) of a
radioactive materials (RAM)-licensed veterinary hospital to the dog owner. A RAM-licensed veterinary
hospital RSO or AU should contact Exubrion Therapeutics® if there are specific questions.

MANUFACTURED BY Theragenics Corporation for Exubrion Therapeutics®

Manufacturer’s contact information:

Theragenics Corporation

5203 Bristol Industrial Way

Buford, GA 30518

Customer Service Phone: 833-942-1247

info@exubrion.com

STORAGE INSTRUCTIONS

Store in the shipping container at controlled room temperature (10°-30°C or 50°-86°F) until ready to use.
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