Carprofen Delivery Via Water-Based Gel
A Study To Determine Drug Homogeneity, Stability and Gel Sterility
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Pain management for research animals is a scientific and moral imperative.
Appropriate use and selection of an analgesic minimizes the confounding
variables of pain in a study and mitigates the discomfort experienced by the
animal. The nonsteroidal anti-inflammatory drug (NSAID) Carprofen is widely
used in an injectable formulation, though this route requires daily restraint and
Injection in mice leading to additional distress/discomfort on the recovering
animal as well as spikes in blood plasma levels. Additionally, there is increased
risk of skipped injections and added labor costs. Until late 2019 a commercial
diet gel formulation containing Carprofen was available that assisted in
overcoming some of the negative aspects of injectable Carprofen.
Unfortunately, this product was removed from the market due to regulatory
hurdles. Having experienced great analgesic success and researcher
compliance with this product we sought to replicate the oral delivery of
Carprofen using a sucralose-sweetened gel. To this end, a process for mixing
and storing the in-house Carprofen gel was tested with the intent of
determining homogeneity of the mixing process. Sterility and stability
following the addition of Carprofen to gel cups, were analyzed over time (2
cups/time point/storage method). It was determined that a combination of
mixing modes (hand agitation and vortexing) produced a homogeneous
mixture. Following inoculation of the Carprofen into the sealed gel cup the
sterility of the gel was maintained for up to 6 mo. High performance liquid
chromatography results demonstrated that the Carprofen distribution was
homogeneous and remained stable at therapeutic concentrations for up to 3 mo
(room temp) and 6 mo (refrigerated). In summary, this research demonstrates
the relative ease with which an in-house gel-based delivery of Carprofen can
be achieved while maintaining sterility and stability of the analgesic

The visual homogeneity test demonstrated that 100 ul of
dye solution was optimal because It was dilute enough to
allow for visualization of unmixed dye. (Figure 2)

Carprofen Stability Over Time
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« Carprofen homogeneity test for vortexed and non-
vortexed samples revealed that vortexing resulted in a
more homogeneous and consistent Carprofen mixture
compared to hand mixing alone. (Figure 3)
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* Aside from one positive culture (day 7) all gel cups
remained sterile following inoculation of Carprofen
solution through the foil lid. (Table 1)

Figure 1. Gel in unopened cup was melted in a water bath (50-60 C°) and
Inoculated with dyed solution after wiping the lid with alcohol. The puncture
In the lid was then covered with a sticker and the cup was dated.

Figure 4. Carprofen stability test. Both refrigerated (REF) and ambient
temperature (RT) samples that were vortexed following gel melting and
caroprofen inoculation were more consistent than hand agitation alone (Hand).
Grey dashed line represents concentration of previous commercial product.

* Concentration of Carprofen remained stable for up to 180
days, with refrigeration appearing to provide some

benefit at later time points. Concentration comparable to

previous commercial product. (Figure 4)

* Visual homogeneity Test: Gel melted in sealed cup inside
50 C° water bath until liquid. Three volumes of sterile
food dye (100 ul, 250 ul, and 500 ul) were Injected Into
melted gel followed by vigorous hand-agitation for 10

seconds. (Figures 1 and 2). Sample Day Refrigerated Room Temperature

carproten. Day 7/ Negative 1 Positive « The NSAID Carprofen can be easily added to a
»  Vortexing was added to the procedure to determine Day 14 Negative Negative thermoreversible gel by melting the gel at 50-60 C® and
whether this would enhance the hand-agitation only Day 28 Negative Negative puncturing the foil lid with a needle. Homogeneity of
The use of animals in biomedical research requires ample mixing. For this test gel was melted in water bath then Day 35 Negative Negative Carprofen best achieved with vortexing of melted gel.
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reproducible.” It is not possible to eliminate procedures that 48 hours later. inoculation with Carprofen solution. One positive culture was
cause discomfort in rodent models, but adequate analgesic Corynebacterium lipophiloflavum (likely contamination at sampling time).  Stability of Carprofen observed for up to 180 days on par
regimens can help to counteract the negative effects of pain. » \ortex-shaken Carprofen + dye cups were generated and One cup sampled per time point and storage temperature. with the previous commercial Carprofen product. This
The NSAID Carprofen is a COX inhibitor which diminishes stored (refrigerated and ambient temperature) 7, 14, 28, would allow for large batches of gel cups to be made up
inflammation and pain in rodents and other species.? It can 35, 90, and 180 days at which point the gels were tested - In advance of their need.
be administered orally or via subcutaneous injection to treat for sterility (aerobic culture) and Carprofen concentration
mild pain or can be part of a multimodal strategy for more (HPLC). — ¥ * Future work: Studies of blood plasma levels in a surgical
Invasive procedures. One advantage of voluntary oral g’ 25 model together with behavioral metrics and/or
administration of Carprofen is that the animal does not need 2 ., consumption studies would give a more complete picture
to be restrained as the drug can be added to a hydration 5 - = of the true benefits of this Carprofen delivery method.
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