Pharmacokinetics of Betamethasone in Plasma, Urine and Synovial Fluid Following
Intra-Articular Administration to Exercised Thoroughbred Horses
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Abstract:
The use of corticosteroids, such as betamethasone, in performance horses is tightly regulated.
The!objective ofthe current study was to describe the plasma pharmacokinetics of
betamethoone as well as time related urine and synovial fluid concentrations following
intra-air
administration to horses. Twelve racing fit adult Thoroughbred horses
received a single intra-articular administration(9 mg)of a betamethasone sodium phosphate
& betamethasone acetate injectable suspension into the right antebrachiocarpal joint. Blood,
urine and novial fluid samples were collected prior to and at various times up to 21 days
post
dministration. All samples were analyzed using tandem Liquid ChromatographyMass
trometry. Plasma data were analyzed using compartmental pharmacokinetic
modelingiiMaximum measured plasma betamethasone concentrations were 3.97 ± 0.526
ng/mL at .45 ± 0.20 hours. The plasma elimination half-life was 7.48 ± 0.39 hours.
th one concentrations were below the limit of detection in all horses by 96 hours
an4t1.7 days in plasma and urine, respectively. Betamethasone fell below the limit of
detectio n the right antebrachiocarpal joint between 14 and 21 days. Results ofthis study
proViaeltformation that can be used to regulate the use of intra-articular betamethasone in
the horse.
action:
'
use of intra-articular corticosteroids is commonplace in performance horses, however, in
som as frequent use is to the detriment of the horse. While corticosteroids are extremely
potent an inflammatory agents, detrimental effects on articular cartilage have been
documented [1-4] and therefore judicious use is warranted. Due to their potent antiry effects and the potential to mask injuries that may otherwise keep a horse from
, corticosteroid use close to competition is of particular concern to regulatory
au
Consequently, the use of corticosteroids, such as betamethasone, in performance
hor
mtightly regulated. In horse racing in the United States, the recommended regulatory
this ldoncentration and withdrawal time guidance for betamethasone in blood is 10
7 days, respectively based on a single intra-articular dose of9 mg [5]. The
Position Statement on the Racing Medication and Testing Consortium's website reports
centrations below the limit of quantitation (5 pg/mL) by 5-days post
adrhi tration following administration of a single 9 mg intra-articular dose [5]. Based on
thi are latory recommendation of a 10 pg/mL threshold concentration with a
con., sp nding47-day withdrawal time was adopted. To the best of the authors' knowledge,
there is 0 4ope published report describing the pharmacokinetics of betamethasone
follwing,intra-articular administration to horses [6], however, the LOQ(50 pg/mL)in that
studyikviell above the current regulatory threshold(10 pg/mL) and therefore it is difficult to
usefilisaidy in the assessment ofthe current withdrawal time guidance. The findings from
this Studyed the paucity of pharmacokinetic data necessitates further study of the
dis sitr of betamethasone in horses.
tie ofthe basic tenants of pharmacokinetic/pharmacodynamic analysis is that blood
levoIs reflect drug concentrations at the site of pharmacologic effect, thereby allowing the
ex'ie'
uration of effect to be estimated based on blood concentrations. However, this
doe4'fibt appear to be the case for intra-articular corticosteroids. Both triamcinolone
d methylprednisolone acetate are detected in the joint for prolonged periods of
aceton
e to their detection time in blood or urine [7,8]. Knych and colleagues [7]
detection oftriamcinolone for up to 35 days in synovial fluid while concentrations in
4 ere only measurable for 7 days in blood following a single intra-articular
the bl
administration. Similarly, methylprednisolone was detected in synovial fluid for up to 77days post administration of a single dose of MPA while only detected in blood for 14 days
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[8]. These results suggest that the effects of intra-articular corticosteroids may still be present
after drug concentrations have fallen below the limit of detection in blood and that perhaps
les
quent or lower dose administration is warranted.
goal of the current was to describe blood, synovial fluid and urine concentrations
fol
'administration of a single intra-articular dose of betamethasone to performance

Ep7rim tal
Anima
Twe ve mversity owned exercised adult Thoroughbred horses including 7 geldings and 5
3-8 years; weight: 492-600 kg) were studied. Prior to the study, horses were
rciseOve days a week as described previously [9]. The general exercise protocol was
ulate the strenuous exercise of race training. All horses were subject to regular
fitness esting, including weekly heart rate measurements and calculation of V200(running
velocity that elicited a heart rate 200 bpm)and monthly measurements ofend run plasma
ladtolShibentrations, as a means by which to ensure that the fitness level of the horses used
in this study were as comparable as possible to the average Thoroughbred racehorse. As
horsewre subject to repeated arthrocentesis, the exercise regimen was modified during the
"the study. On the day ofsynovial fluid collection, horses were not exercised and
weseAstrieted to their stalls. The day following synovial fluid collections, horses were
allowed tcefreely exercise in a round pen and two days after collections they returned to their
normal exercise regimen.
Before beginning the study, horses were determined healthy by physical examination,
lood count and a serum biochemistry panel that included aspartate
notraferase, creatinine phosphokinase, alkaline phosphatase, total bilirubin, sorbital
4 ease, blood urea nitrogen and creatinine. Blood analyses were performed by the
deh
Clinical pathology Laboratory of the William R. Pritchard Veterinary Medical Teaching
Halal the University of California, Davis, using their standard protocols. Horses did not
rece**
ST other medications for at least two weeks prior to commencement ofthe study.
T s studyswas approved by the Institutional Animal Care and Use Committee of the
'
of California, Davis.

dr

Instrumentation and Drug Administration
E44horr e as weighed prior to drug administration. A 14- gauge catheter was placed in
al jugular vein for blood sampling. Immediately prior to drug administration, the
one e
arewterthe antebrachiocarpal joint was scrubbed with povidone-iodine (Betadine, Agri
Laboratories Ltd, St Joseph, MO,USA)and 70% isopropyl alcohol, the joint flexed and a
total
9.0 mg of betamethasone sodium phosphate & betamethasone acetate injectable
sus
suspension (Betavet®,Luitpold Animal Health, Shirley, NY,USA)administered aseptically
into,
t antebrachiocarpal joint. The dose chosen for this study was based upon the
man
larer's label dose.
Sa
llection
Blooa sain les for drug concentration determination were collected at time 0(prior to drug
admi
ion) and at 15, 30, and 45 minutes, and 1, 1.5, 2, 2.5, 3, 4, 6, 8, 12, 18, 24, 36,48,
120 hours post administration. Subsequent samples were collected on day 7, 8,9
ost drug administration. Samples collected on day 10 were analyzed, as described
below,toensure that drug concentrations were no longer detectable before termination of
sample collection. Samples were collected as described previously [9]. Catheters were
removed following collection ofthe 18-hour sample and the remaining samples collected by
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direct venipuncture. Blood samples were collected into EDTA blood tubes (Kendall/Tyco
Healthcare, Mansfield MA,USA)and stored on ice until centrifugation at 3000 x g for 10
miquVs a4 ❑ C. Plasma was then immediately transferred into storage cryovials (Phenix
Relearc*oducts, Chandler, NC, USA)and stored at -20 ❑ C until analysis (approximately
2 Alrfollowing collection of the final sample).
ovial fluid was collected from eight ofthe twelve horses. Prior to collection of
id, the area over the right and left carpi was scrubbed with povidone-iodine
mediately prior to collection, the area over the joints was wiped multiple times
so
1 saturated gauze pads. Synovial fluid samples (1-2 mL per joint) were collected
fro
right and left antebrachiocarpal and middle carpal joints by aspiration with a 21G 1
le at 0(immediately prior to drug administration) and at 24, 72 and 120 hours
post drug administration. Additional synovial fluid samples were collected once a week
•
day 7 until 21 days post drug administration. Synovial fluid was separated into
all uots in storage cryovials and stored at -20°C until analysis of drug concentrations
(aOroximpely 1 week following collection ofthe final sample).
e samples were collected from all horses via free catch for measurement of
beramethaone concentrations. Samples were collected on Day 0(prior to drug
ion) and on days 1, 3, 5, 6, 7 and 10 post drug administration. All samples were
admire
tes(e~ to sure that betamethasone was no longer detected prior to termination of sample
ecton. All samples were stored at -20°C until analysis (approximately 1 week following
admini§tralion ofthe final sample).
Drug Concentration Determination:
cal reference standard for betamethasone was purchased from Sigma Aldrich (St.
USA)and the internal standard d5-betamethasone was obtained from Toronto
hemicals(Toronto, ON,USA). Stock solutions of betamethasone and d5Re
betameth sone were prepared at 1 mg/mL in methanol; free base. All solutions were made
ler Toledo AG245 analytical scale (Greifensee, Switzerland) and volumetric
us
cetonitrile(ACN)and water were purchased from Burdick and Jackson (Muskegon,
flan
1‘./4; USA Methanol and methyl tert-butyl ether(MTBE)were purchased from Fisher
air Lawn, NJ, USA). Formic Acid,97%, was purchased from Alfa Aesar(Ward
Hill Win., USA). The solvents were HPLC grade or better.
Plasma Sample Analysis:
BetarnetliiSone working solutions were prepared by dilution ofthe 1 mg/mL stock solutions
wi
e nol to concentrations of0.001, 0.01, 0.1, and 1 ng/p,L. Plasma calibrators were
pry a
dilution of the working standard solutions with drug free equine plasma to
con t a ions of0.01, 0.025, 0.05, 0.1, 0.25, 0.5, 1.0, 2.0, 4.0, 6.0, 8.0, 10 and 15 ng/mL.
Calibration curves and negative control samples were prepared fresh for each quantitative
ass
dition, quality control samples(equine plasma fortified with analyte at three
concentrations (n=6/concentration) within the standard curve) were included with each
sample seas an additional check of precision and accuracy.
r to analysis, 1 mL of plasma was diluted with 100 !IL of water containing d5betametlia one internal standard to a concentration of0.05 ng/µL. The samples were
vortex
iefly to mix and 1 mL of water and 5 mL of MTBE was added to each plasma
e samples were mixed by rotation (Glas-Col, Terre Haute, IN, USA)for 20
at 40 revolutions per minute. After rotation, samples were centrifuged at 3300 rpm
(226011f4r 5 minutes at 4 °C. The samples were then placed at -20 °C freezer for 1 hour to
freeze the aqueous layer. The top organic layer was transferred to a 12x75 mm glass tube.
Samples were dried under nitrogen and dissolved in 100 µL of5% acetonitrile in water, both
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with 0.2% formic acid. The injection volume was 30 piL into the liquid chromatography
tandem-mass spectrometry(LC-MS/MS)system.
Tle concentration of betamethasone was measured in plasma by LC-MS/MS using
ed electrospray ionization (HESI(+)) at 200°C. Quantitative analysis of plasma
wa
ed on a TSQ Vantage triple quadrupole mass spectrometer(Thermo Scientific,
A, USA)coupled with a turbulent flow chromatography system(TFC TLX2
elm Scientific, San Jose, CA)having LC-10ADvp liquid chromatography systems
(Shinadza, Kyoto, Japan) and operated in laminar flow mode. The spray voltage was
40ftgy acid the sheath and auxillary gas were 45 and 30 respectively (arbitrary units).
Prodtrainasses and collision energies of each analyte were optimized by infusing the
o the mass spectrometer. Chromatography employed an ACE 3 C18 10cm x
2.l mm 3
column(Mac-Mod Analytical, Chadds Ford,PA,USA)and a linear gradient of
ac
in water with a constant 0.2% formic acid at a flow rate of0.40 ml/min. The
finial acetonitrile concentration was held at 10% for 0.33 minutes, ramped to 70% over 3.34
mi utes, ramped to 90% over 0.25 minutes, before re-equilibrating for 3.50 minutes at initial
conat s
Detection and quantification was conducted using Selective Reaction Monitoring of
initia r rsor ion for betamethasone (mass to charge ratio (m/z) 393.2) and d5hasone ((m/z) 398.2). The response for the product ions for betamethasone (m/z
3 . 55.2, 373.2) and d5-betamethasone (m/z 360.2, 378.2) were plotted and peaks at the
propefretention time integrated using Quanbrowser software(Thermo Scientific, San Jose,
CA). The/355.2 m/z product ion was used for quantitation. Quanbrowser software was used
to generate calibration curves and quantitate betamethasone in all samples by linear
A weighting factor of 1/X was used for all calibration curves.
Sy
fluid Sample Analysis:
Be
eth sone working solutions were prepared by dilution ofthe 1 mg/mL stock solutions
with me
of to concentrations of0.001, 0.01, 0.1, 1, and 10 ng/pl. Synovial fluid
cal
were prepared by dilution ofthe working standard solutions with drug free equine
synovial id to concentrations of0.05, 0.1, 0.25, 0.5, 1, 2.5, 5.0, 10, 25, 50, 100, 200, 500,
1000 20 ,3000,4000 and 5000 ng/mL. Calibration curves and negative control samples
Axed fresh for each quantitative assay. In addition, quality control samples (synovial
were
fl
d with analyte at three concentrations (n=6 per concentration) within the standard
cu
luded with each sample set as an additional check of accuracy. The extraction
metho , tecton and quantitation for synovial fluid samples was the same as described
abofthifb lasma, with the exception that only 0.1 mL of sample was used without prior
di
SUMple Analysis:
one working solutions were prepared by dilution ofthe 1 mg/mL stock solutions
with e anol to concentrations of0.01, 0.1, and 1 ng/p.L. Urine calibrators were prepared by
di
the working standard solutions with drug free equine urine to concentrations of
.25, 0.5, 1.0, 2.0, 4.0, 6.0, 8.0, 10 and 15 ng/mL. Calibration curves and negative
samples were prepared fresh for each quantitative assay. In addition, quality control
uine urine fortified with analyte at three concentrations(n=-6/concentration)
e standard curve) were included with each sample set as an additional check of
ace
Y.

This article is protected by copyright. All rights reserved.

Prior to analysis, 1 mL of urine was diluted with 100 11,1, of water containing d5betamethasone internal standard at 0.05
and 0.4 mL off3-glucuronidase enzyme,
(Signta Aldrich, St. Louis, MO,USA)at 10,000 Units/mL in pH 5, 1.6 M acetate buffer; the
same es re vortexed briefly to mix. The pH ofsamples was adjusted to 5 ± 0.5 with 2 N
Na `H of N HC1, as necessary, and heated in a sonicating Branson water bath (Danbury,
CT)_at 514)C for 2 hours with 99 minutes ofsonication. After cooling to room temperature,
were extracted with the same extraction method as described above for plasma.
the sam
Theerine amples were dissolved in 120 1.11.,
µ of5% acetonitrile in water, both with 0.2%
fo
acid The injection volume was 30 µL into the LC-MS/MS system. Detection and
quan
afton was the same as described above for plasma, except betamethasone product
or quantitation were (m/z 355.2, 373.2).
"Rh
401iinetic analysis
D Termination of pharmacokinetic parameters for betamethasone in both plasma and synovial
fluid was conducted using commercially available software (Phoenix WinNonlin Version 6.3,
Pharsight, Cary,NC)and compartmental analysis. The AUC was calculated using the loglinear trapjzoidal rule and was extrapolated to infinity using the last measured plasma
concenft ion divided by the terminal slope A,z. Statistical analyses were used to assess
significant differences in plasma and urine concentrations as well as plasma pharmacokinetic
par eters between horses in which synovial fluid was collected (group 1) and those in
which
s not(group 2). Data were analyzed using a Student's non-paired t test based on
the differences between the 2 parameters and a non-parametric(Wilcoxon signed rank) test.
Significance was set at p <0.05. Plasma, synovial fluid concentrations and urine
ions for betamethasone are reported as mean ± SD. Pharmacokinetic parameters
ar report d as mean ± SE.

response for betamethasone in plasma, synovial fluid and urine was linear and
lation coefficients(R2)of0.99 or better. The intra-assay, inter-assay, analyst to
ision and accuracy of the assay were determined by assaying quality control
ri replicates(n = 6)for betamethasone at three concentration levels within the curve
. a QC level at three times the LOQ (plasma and urine). Accuracy was reported as
incl
inal concentration and precision was reported as percent relative standard
de
hie 1). Accuracy and precision for all three matrices were considered
acCepta e
d on the Food and Drug Administration's guidelines for Bioanalytical Method
DeVetoptnent. The LOQ was the lowest calibrator that could be measured with acceptable
preci
ia d accuracy. The LOD was established based on the lowest calibrator with a 3:1
signer noise ratio. The technique was optimized to provide a plasma limit of quantitation
(LOQ)and
k limit of detection(LOD)of 0.025 ng/mL and 0.01 ng/mL, respectively. In
syngviaftuid, the LOQ and LOD were 0.1 and 0.05 ng/mL,respectively. For urine, the
LO
as 0.1 ng/mL and the LOD approximately 0.05 ng/mL.
re was a statistically significant difference in plasma betamethasone
co
tl1ons at 1.5, 2, 2.5 and 3 hours post drug administration between horses from which
synovial fluid was collected (group 1) and those from which synovial fluid was not collected
(gro
= There was not a significant difference in any of the calculated plasma
co 4netic parameters between group 1 and group 2. Mean betamethasone plasma
kriceifrations over time curves are depicted in Figure 1 and mean(±SD)betamethasone
plasma Concentrations are listed in Table 2. Betamethasone was below the LOD (0.01
ng/mL)in plasma by 72 hours in 10/12 horses and by 96 in all horses. Synovial fluid was
collected from 8 of the 12 horses studied and removal of drug during collection ofsynovial

This article is protected by copyright. All rights reserved.

fluid does not appear to have a significant effect on the plasma or urine elimination or
detection time or any of the determined pharmacokinetic parameters. Individual synovial
flui etamethasone concentration over time curves for the right antebrachiocarpal joint are
depic dvn• Figure 2. Mean ± SD synovial fluid concentrations of betamethasone following
intralar administration are listed in Table 3. In addition to the right antebrachiocarpal
ethasone was detected in the right middle carpal joint, the left antebrachiocarpal
join
e
left middle carpal joint. Betamethasone was below the LOD (0.05 ng/mL)in
"
sy4Vial fluid collected from the right antebrachiocarpal and middle joints between days 14
3 and 5, respectively. Concentrations were below the LOD between days 3 and 5
and,2L,
andl-an 3 in synovial fluid collected from the left antebrachiocarpal and middle joints,
. Drug concentrations in synovial fluid were detected for a prolonged period
e
relative tctplasma(Table 4). Based on coefficient of variation, Akaike Information Criterion
[1I andAdsual inspection of the residual plots, a one-compartment model(Cp = Ae-at)with a
power error and a two-compartment model(Cp = Ae't+ Be-f) with a multiplicative error
gave the best fit to the betamethasone plasma and synovial concentration data, respectively.
Pharmae <inetic parameters for plasma and synovial fluid following betamethasone
phosphate Aetamethasone acetate administration are listed in Table 5. As there was not a
statistic
significant difference(p <0.05)in pharmacokinetic parameters between horses
syrtovial fluid removed and those that did not, the mean(± SE)values reported
05 both groups of horses. There was not a significant difference in urine betamethasone
concentrations between horses that had synovial fluid collected and those that did not. The
maximum measured urine concentration was 6.93 ± 4.54 ng/mL and occurred at 24 hours
post drug administration. Betamethasone was no longer detected in urine by day 3 in 9/12
3 ay 5 in 11/12 and by day 7 in all horses.

Discussiwa:
ThtObjeOve of the presently reported study was twofold. First we sought to describe
plasftkaoncentrations and the pharmacokinetics of betamethasone following a single intraarticular administration of9 mg of a betamethasone sodium phosphate/betamethasone acetate
mj al e'suspension to exercised Thoroughbred horses. Secondly, synovial fluid
conce trations of betamethasone were measured and compared to plasma concentrations.

e'current study, two groups of horses were studied. Both groups received the
s
ntrf articular dose of betamethasone, however, both synovial fluid and blood
co ehtra ns of drug were measured in the first group while only blood concentrations were
meal
in the second group. The second group was included to assess the effects of
preidmedaemoval of drug during collection of synovial fluid on the elimination half-life and
detec„. Time. While plasma concentrations were significantly different between the two
grottp dm 2-3 hours post drug administration, the elimination half-life and detection time
werilconttarable between the two groups and therefore pharmacokinetic parameters for
plasma are reported as the mean of all 12 horses.
To the authors' knowledge there is currently only a single published study describing
the p
acokinetics of betamethasone in horses following intra-articular administration [6].
nt study, maximum plasma concentrations(Cmax)were notably lower compared to
t e,previosly reported study [6]. As the dose in the previous study was more than 3 fold
higher'thati that used in the current study, the lower Cmax in the current study is to be
expected. Interestingly, the reported Tmax was earlier in the study conducted by Menendez
and colleagues [6](0.8 ± 0.46 hours) compared to the current one (1.58 ± 0.71 hours). As
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similar dosing formulations(a combination betamethasone sodium phosphate/betamethasone
acetate formulation) were used in the 2 studies, one would expect Tmax to be similar. One
pos"le'aulanation for the difference is the selection of different joints in the 2 studies.
Diterenm in blood flow and the rate of diffusion of drug from joints to the systemic
cir l ® may vary from joint to joint and may affect the measured plasma concentrations
tra-articular drug administration.
ith other intra-articular corticosteroids, betamethasone administration is tightly
re lated horse racing. The current RMTC regulatory recommendation for betamethasone
inclU
0 pg/mL threshold concentration in plasma with a corresponding 7-day
withdrawal time, and is based on a study described in a position paper published by the
In the current study, following a single intra-articular administration, plasma
be methagone concentrations were below the LOD (10 pg/mL) of the assay by 96 hours post
a • tralion. While the LOQ was not reported in the study conducted by Menendez and
codeagues [6], betamethasone plasma concentrations were below the LOQ(50 pg/mL)by
64.5 ± 6.78 hours post drug administration. In the presently reported study, betamethasone
concentr ons reached 50 pg/mL more quickly(between 36 and 48 hours post
administration). This discrepancy is likely due to the different dosing regimens used in each
study
e current study, 9 mg of betamethasone was administered into a single joint,
?ienendez and colleagues [6] administered 15 mg into 2joints (total dose of30 mg).
is „increased detection time with increasing doses is in agreement with a study conducted
by Kn'YelLind colleagues [11] whereby total doses of 30 and 60 mg of betamethasone
resulted in plasma concentrations exceeding 10 pg/mL at 7-days post administration.
Findings in the current study in combination with those reported previously, suggest that with
s a prolonged withdrawal time beyond the current regulatory recommendation,
dent.
second goal ofthe current study was to assess betamethasone synovial fluid
coliceun ions in the joint over time. Similar to what has been reported for other intraarticular rticosteroids in horses [7, 8, 12] plasma betamethasone concentrations are not
reflect
fconcentrations in the joint and therefore are likely not a good indicator of the
duration effect of intra-articular corticosteroids. In the current study, concentrations of
one in plasma fell below detectable levels at 72 hours post administration in 10/12
hors
which time concentrations in the treated joint (right radiocarpal joint) were still
wel abt the limit of detection ofthe assay (9.83 ± 10.1 ng/mL). Although more
.
pharmacodynamic studies are necessary, these findings suggest that the antico
inffarn
iyeffects may continue even though drug is no longer detected in blood. A major
concern wwith this finding is that horses may be able to return to racing before they are
completely healed following an injury. Even though blood concentrations would be below the
recomm'efided threshold, allowing the horse to race, therapeutic drug concentrations in the
joint ma3'4rnask the clinical signs of an injury that isn't completely healed. This could
ultimatelOncrease the risk of additional damage to the joint.
Tie terminal elimination half-life was significantly shorter in plasma (7.48 ± 0.39
hours) relative to synovial fluid (194 ± 50.2 hours). While the reason for the prolonged
residenceAtime in the joint was beyond the scope ofthis study, it is possible that hydrolysis of
the betarnethasone acetate ester could be rate limiting. Another possible explanation is local
n ofthe acetate ester, as previously reported for methylprednisolone acetate [13].
precip
ough the clinical significance is unknown, since to the best of the authors'
1 dge,the minimum effective concentration for treating inflammation in the joint has
not bee established, it is interesting to note that measurable concentrations of betamethasone
were noted in all joints sampled. Similar findings have been reported for methylprednisolone
acetate following intra-articular administration [8]. As was postulated for
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methylprednisolone acetate, detection of betamethasone concentrations in the right middle
carpal is likely attributable to direct transfer from the right antebrachiocarpal joint, however,
detection of drug in the joints in the contralateral leg is most likely a result of transfer via the
systetnicAyculation.
The current study sought to describe plasma, synovial fluid and urine concentrations
asone following intra-articular administration of9 mg of a combination
consisting of equal parts of a phosphate and acetate ester. In the presently
re
ed tdy, plasma betamethasone concentrations fell below the current regulatory
ation for racehorses by 7-days post administration. However, it is important to
re
note
only a single dose and a single joint were studied and therefore, administration of
s6 and treatment of multiple joints may necessitate an extended withdrawal time.
Additionally, betamethasone concentrations in the joint persisted for a prolonged period of
time_
e to detection time in the blood, suggesting that blood concentrations should not
beused as an indicator of the duration of pharmacologic effect.
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Table 1. Accuracy and precision values for LC-MS/MS analysis of betamethasone in equine plasma,
synovial fluid and urine.

entration
L)

Matrix

Plasma
(n=6)

Synovial Fluid'
!!1*
(n=6)
750.
3000
Urine
(n=6)

03
2.0
9.0

Intra-day accuracy
(% nominal
concentration)

Intra-day
Inter-day accuracy
precision
(% nominal
(% relative SD) concentration)

Inter-day
precision
(% relative SD)

98.0
103
109

4.0
5.0
7.0

97.0
102
105

6.0
5.0
11.0

97.0
103
95.0

9.0
8.0
7.0

95.0
96.0
96.0

7.0
7.0
6.0

98.0
97.0
1 11

11.0
6.0
6.0

96.0
99.0
109

10.0
5.0
7.0
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Table 2. Mean(± SD)Plasma betamethasone concentrations following a single intra-articular
administration of9 mg of betamethasone sodium phosphate & betamethasone acetate injectable
suspension (Betavet in the right antebrachiocarpaljoint of 12 exercised Thoroughbred horses.

Baseline
0.25 h
0.5 h
0.75 h
1h
1.5 h
2h
2.5 h
3h
4h
6h
8h
12h
18h
24 h
36 h
48 h
72 h
96 h
120 h
Day 7
Day 8
Day 9
Day 10

Plasma [betamethasone](ng/mL)
Mean ± SD
Group 1(n=8) Group 2(n=4) Both Groups(n=12)
ND
ND
ND
1.93 ± 1.26
3.30 ± 0.91
2.43 ± 1.29
2.66± 0.77
3.92± 0.93
3.08+ 1.00
3.04± 0.87
4.07± 0.63
3.38± 0.92
3.25 ± 0.67
4.22± 0.68
3.61 ± 0.81
3.25 + 0.71
4.17+ 0.51
3.55 ± 0.77
4.24± 0.24
3.53 ± 0.75
3.17± 0.65
3.14± 0.74
4.18± 0.33
3.49± 0.80
3.26± 0.66
3.97± 0.37
3.49± 0.66
3.12± 0.67
3.74± 0.40
3.33 ± 0.65
2.96 ± 0.64
3.11 ± 0.58
3.40 ± 0.36
2.67± 0.43
2.60± 0.49
2.82± 0.27
1.82± 0.36
1.91 ± 0.38
1.63 ± 0.27
0.93 ± 0.24
0.82± 0.21
0.89± 0.23
0.49± 0.18
0.41 ± 0.16
0.53 ± 0.18
0.14± 0.09
0.12± 0.08
0.08± 0.05
0.03 ± 0.03
0.03 ± 0.03
0.02± 0.01
0.01 ±0.0
0.01 ± 0.0
0.01 ± 0.0
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Significance
(p-value)
--0.07
0.07
0.06
0.06
0.03
0.01
0.01
0.04
0.08
0.16
0.34
0.19
0.46
0.27
0.23
0.40

Group 1 -sync ial fl'd samples collected; Group 2- synovial fluid samples not collected; significance
ison between group 1 and group 2. LOD,limit of detection; ND,not
(p-value) repres
detected.
< LOD, m/z signal a the established retention time for the analyte; ND, m/z signal above the background
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Table 3. Mean(± SD)synovial fluid betamethasone concentrations following a single ultraarticular administration of9 mg of betamethasone sodium phosphate & betamethasone
acetatg injectable suspension (Betavet®)in the right antebrachiocarpal joint of 8 exercised
TIfOro
ed horses.
[betamethasone](ng/mL)

Baseline
Da
Da
Dat
Day.34
Day 4
Day 21

Right
Antebrachiocarpal
Joint
ND
2132 ± 1800
9.83 ± 10.1
1.62 ± 2.06
0.70 ± 0.99
0.18 ± 0.18
A ND
etected.

Right Middle
Carpal Joint
ND
27.4 ± 37.2
0.05 ± 0.01
ND
ND
ND
ND

Left
Antebrachiocarpal
Joint
ND
0.25 ± 0.14
ND
ND
ND
ND
ND

Left Middle
Carpal Joint
0.34 ± 0.18
0.23 ± 0.0
0.01 ± 0.0
ND
ND
ND
ND
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Table 4. Comparison of mean(± SD)plasma and synovial fluid (right antebrachiocarpal
joint) betamethasone concentrations following a single intra-articular administration of9 mg
of betamethasone sodium phosphate & betamethasone acetate injectable suspension
(Betaiet® n the right antebrachiocarpal joint of 8 exercised Thoroughbred horses.

me

ay

ND no

Plasma [betamethasone]
(ng/mL)
0.53 ± 0.18
0.03 ± 0.03
0.01 0.0
ND
ND
ND
ND
ND
ND
etected; NS,no sample collected

Synovial Fluid [betamethasone]
(ng/mL)
2,132 ± 1800
NS
9.83 ± 10.1
NS
1.62 ± 2.06
NS
0.70 ± 0.99
0.18±0.18
ND
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Figure I . Average (± SD)plasma betamethasone concentration time curves following intraarticular administration of9 mg of a bctamethasonc sodium phosphate betamethasone acetate
injectable suspention (BetavetM into the right antcbrachiocarpal joint of iS exercised
Thoroughbred horses. Group I and Group 2 inlcude horses that had synovial fluid collected and
those that did not, respectively.
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