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Category E explanation:

Unrelieved pain due to osteoarthritis.

The use of analgesics are an effective approach to preventing OA pain in the
rabbit ACLT model and analgesics will be used pre-operatively, b.i.d. for 72 hrs
post-operatively, and as needed beyond a post-operative period of 72 hours for
studies that will not examine the effect of our hydrogel on OA pain. Notably,
however, we are interested in examining whether our hydrogel and PGRN-
derivative are capable of alleviating pain associated with OA and ACLT is an
accepted model of persistent joint pain [1]. The limitations of animal models of
pain, particularly with regard to evaluations of analgesic efficiency, are familiar to
investigators [2,3,4,5]. However, the necessity of controlled conditions that allow
for examination of pain indicators in conjunction with characterization of cellular
and molecular changes brought on by treatment (offered by an animal model and
unachievable in human subjects at this stage) is integral to defining the potential
of our hydrogel and molecules of interest in therapeutic applications.

For animals in pain studies, the initial post-surgical period of pain will be
attenuated with post-operative (b.i.d. every 8-12 hours for 72hours post-op)
administration of buprenorphine. Application of opioid analgesia beyond this 72
hour period is not appropriate in our pain studies. The use of analgesic beyond
the 72-hour post-surgical period would not allow us to determine whether any
observed difference in pain associated behaviors among treatment groups was
due to the influence of the hydrogel and/or the Atsttrin/PGRN loaded hydrogel or
due to the influence of an accepted analgesic. NSAIDs cannot be used for these
animals due to interference with inflammation and study goals.

Previous studies have demonstrated that administration of analgesics preceding
pain analyses is associated with changes in gait analysis parameters in human
OA patients [6-10]. Animal models of OA pain also reflect changes in
hyperalgesia, gait and/or activity level following administration of substances with
analgesic activity [3, 5, 10-16]. Partial reversal of arthritis-associated gait
abnormalities following administration of clinical analgesics and other anti-
nociceptive substances suggests that altered gait is indicative of pain in
inflammatory and neuropathic disease models and that reversal of gait
abnormalities may indicate analgesic effect. The sensitivity of pain indicators to
reversal via intervention with analgesics has been observed at multiple
timepoints, ranging from immediately post-induction to 28 days post-induction
[11,12,14,15]. Coulthard and colleagues have previously demonstrated that a
single dose of buprenorphine, administered before spontaneous ambulation, was
able to reverse velocity, stride length, and single stance time abnormalities,
which had emerged as early as day 10 following induction of an adjuvant-induced
arthritic rat model [16]. With more specific regard to surgically induced models of
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arthritis, analgesics have been demonstrated to have a therapeutic effect upon
joint pain when administered 4 days after surgery[17]. Further, tactile allodynia
and weight bearing changes associated with surgically induced OA can persist
and can be attenuated with administration of pain killers up to, at least, 21 days
post-surgery [12].

Although the maijority of literature regarding the effect of analgesic upon
indicators of arthritic pain comes from rodent models, available literature does
establish that analgesics appropriate for use in the rabbit are associated with at
least partial reduction in indicators of spontaneous/continuing pain. Accordingly,
the use of analgesics beyond the period of post-operative pain would introduce
an insurmountable confounding factor in evaluating the effect of our treatments
on arthritic pain.
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Pain associated with the operation procedure and PTOA development will be
attenuated with analgesics. For studies focused on the onset and development of
PTOA, pain associated with OA will be attenuated with analgesics. For studies
concerned with the effect of Atsttrin, PGRN and the hydrogel upon OA pain, analgesics
will be provided pre and post-operatively to attenuate surgical pain. Pain associated
with OA development will be monitored and early experimental and/or humane
endpoints will be implemented as necessary, under direction of veterinary staff, to
minimize suffering.
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