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 imperati
Appropriate use and selection of an analgesic minimizes the confounding
variables of pain in a study and mitigates the discomfort experienced by
animal. The nonsteroidal antiflammatory drug (NSAIDCarprofens widely
used in an injectable formulation, though this route requires daily restrai
Injection in mice leading to additional distress/discomfort on the recoveri
animal as well as spikes in blood plasma levels. Additionally, there is inc

A The visual homogeneity test demonstrated thatul 0®
dye solution was optimal because it was dilute enouc
allow for visualization of unmixed dye. (Figure 2)
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ri§k of skipped ir)jections gr_ld added labor costs_. Until late 20_19 a comme vortexed samples revealed tlvattexingresulted in a ————q
diet gel formulation containin@arprofenwas available that assisted in . . |
overcoming some of the negative aspects of injec@hterofen more homogeneous and consis@atprofenmixture 10 | |
Unfortunately, this product was removed from the market due to regulatc compared to hand mixing alone. (Figure 3) 5 | |
hurdles. Having experienced great analgesic success and researcher 0 L _ __ 1

compliance with this product we sought to replicate the oral delivery of
Carprofenusing a sucralossweetened gel. To this end, a process for mixi
and storing the mouseCarprofengel was tested with the intent of
determining homogeneity of the mixing process. Sterility and stability
following the addition ofCarprofento gel cups, were analyzed over time (2
cups/time point/storage method). It was determined that a combination o
mixing modes (hand agitation amdrtexing produced a homogeneous
mixture. Following inoculation of th€arprofennto the sealed gel cup the
sterility of the gel was maintained for up to 6 mo. High performance liquic
chromatography results demonstrated thaChgrofendistribution was
homogeneous and remained stable at therapeutic concentrations formp
(room temp) and 6o (refrigerated). In summary, this research demonstrs
the relative ease with which anhouse gebased delivery o€arprofencan
be achieved while maintaining sterility and stability of the analgesic
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A Aside from one positive culture (day 7) all gel cups
remained sterile following inoculation Qfarprofen
solution through the foll lid. (Table 1)

Figure 1. Gel in unopened cup was melted in a water batBq %3 and
inoculated with dyed solution after wiping the lid with alcohol. The punct
In the lid was then covered with a sticker and the cup was dated.

Figure 4.Carprofenstability test. Both refrigerated (REF) and ambient

temperature (RT) samples that were vortexed following gel melting and
caroprofennoculation were more consistent than hand agitation alone (H
Grey dashed line represents concentration of previous commercial prod

A Concentration o€arproferremained stable for up to 1
days, with refrigeration appearing to provide some
benefit at later time points. Concentration comparabl
previous commercial product. (Figure 4)

A Visual homogeneity Test: Gel melted in sealed cup |
50 CAwater bath until liquid. Three volumes of steril
food dye (10Qul, 250ul, and 50Qul) were injected Into

melted gel followed by vigorous hatagjitation for 10

seconds. (Figures 1 and 2).

Sample Day Refrigerated Room Temperature

carprofen Day 7 Negative 1 Positive A The NSAIDCarprofencan be easily added to a
A Vortexingwas added to the procedure to determine Day 14 Negative Negative thermoreversiblgel by meiting the gel at 560 CAand
whether this would enhance the hagitation only Day 28 Negative Negative puncturing the foil id with a needle. Homogeneity
The use of animals in biomedical research requires ample mixing. For this test gel was melted in water bath thén Day 35 Negative Negative Carprofenbest achieved witliortexingof melted gel.
consideration of the best methods to identify and alleviate inoculated with a mixture of dye a@hrprofento _ _
pain/discomfort The research community has a scientific achieve a concentration of 2% mg/kg. ReSolidified Day 90 Negat!ve Negat!ve A Sterility of the gel cup was maintained for up to 180 days
and moral obligation to ensure that pain is mitigated while gels were stored and shipped either refrigerated or a Day 130 Negative Negative (ambient or refrigerated temperatures) by covering the
SimUItane.OUSIy §triving 10 d.eliver da.ta. that are relevant gy ambient temperature before being analyzed using HRPLC Table 1. Gel Sterility Test. n-Sampl e péjQ@t%re |h(?1|ed \lNiZ[:haai Seti(s:ket' he number of days
reproducibles It is not possible to eliminate procedures that 48 hours later. inoculation withCarprofensolution. One positive culture was
cause discomfort in rodent models, but adequate analgesic Corynebacteriuntipophiloflavum(likely contamination at sampling time). A Stability of Carprofenobserved for up to 180 days on par
regimens can help to counteract the negative effects of pain. A \ortex-shakerCarprofen+ dye cups were generated ahd One cup sampled per time point and storage temperature. with the previous commerci@larprofenproduct. This
The NSAID Carprofen is a COX inhibitor which diminishes stored (refrigerated and ambient temperature) 7, 14, 8, would allow for large batches of gel cups to be madeup
inflammation and pain in rodents and other spetiesan 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) an@arprofenconcentratio
mild pain or can be part of a multimodal strategy for more (HPLC). < Y A Future work: Studies of blood plasma levels in a surdical
iInvasive procedures. One advantage of voluntary oral qg’ 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 pigture
to be restrained as the drug can be added to a hydration > of the true benefits of thiSarprofendelivery method.
source in the cage Our program was successfully using a g 19
commercially available Carprofanfused diet/nydration gel S 10
product until the latter part of 2019 when the product was f % REFERENCES
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(MediGel® Sucralose). Prior to implementing thishouse
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