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The effect of adinazolam release rate on psychomotor performance
and sedation was assessed by administering 40 mg adinazolam mes-
ylate immediate-release (CT) tablets, 60 mg sustained-release (SR)
tablets, and placebo in a double-blind crossover study in 15 heaithy
male subjects. A separate panel of 16 subjects received the above
single doses and multiple-dose regimens of 40 mg CT tablets every
8 hr and 60 mg SR tablets every 12 hr according to a crossover
design. Psychomotor performance was assessed by digit symbol
substitution test, card sorting tasks, and sedation ratings. Following
single-dose administration, dose-corrected adinazolam and N-
desmethyladinazolam (NDMAD) AUC values were equivalent for
SR and CT tablets. Peak adinazolam and NDMAD levels were lower
and occurred later for the SR tablets. Decrements in card sorting
were 50 and 3% at 1 hr and 17 and 20% at 6 hr for the CT and SR
tablets, respectively. Maximal sedation scores were lower for the
SR tablets compared to the CT. Dose-corrected AUC was compa-
rable between single and multiple doses for both adinazolam and
NDMAD; no differences were observed in 24-hr AUC at steady-
state between CT and SR tablets. Fluctuation ratios were reduced
for both adinazolam and NDMAD following SR tablets. Psychomo-
tor and sedative effects were attenuated upon muitiple dosing. Thus,
the reduction in peak plasma NDMAD following SR tablet admin-
istration results in a lesser sedation and psychomotor impairment on
acute administration, and tolerance to these effects occurs on mul-
tiple dosing.

KEY WORDS: psychomotor performance; sedation; pharmacody-
namics; pharmacokinetics; active metabolite; N-desmethyladinazo-
lam.

INTRODUCTION

Adinazolam is a triazolobenzodiazepine which elicits
antidepressant and anxiolytic activities in preclinical screens
(1,2). The efficacy of immediate release (CT) adinazolam
mesylate tablets has been assessed in the treatment of de-
pression and panic disorder (3-5). Adinazolam is character-
ized by a short (=2-hr) half-life (6,7), and >95% of an oral
dose of adinazolam is metabolized to N-desmethyladina-
zolam (NDMAD) (8). After oral dosing with adinazolam,
NDMAD achieves higher plasma concentrations than the
parent compound and has a slightly longer plasma half-life
(=3—4 hr) (6,7). Following the administration of immediate-
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release (CT) adinazolam mesylate tablets three times daily to
healthy volunteers, adinazolam and NDMAD pharmacoki-
netics were found to be linear from doses of 30 to 120 mg/day
(Peng et al., data on file, The Upjohn Company). Due to the
short half-life of both adinazolam and NDMAD, their accu-
mulation upon multiple dosing is minimal.

In man, the psychomotor performance and sedative ef-
fects observed following adinazolam administration appear
to be mediated by NDMAD (8-10). This is most likely a
consequence of the fact that, in in vitro binding assays,
NDMAD has 25 times more affinity for central benzodiaze-
pine receptors than does adinazolam (2,11). It is currently
not known to what extent adinazolam and NDMAD contrib-
ute to the therapeutic effects seen on adinazolam adminis-
tration.

A sustained-release (SR) formulation of adinazolam
mesylate is currently under development for the treatment of
panic disorder and generalized anxiety disorder. Initial re-
sults obtained in open-label pilot trials suggest that adinazo-
lam mesylate SR tablets are effective in treating both disor-
ders (12,13). Adinazolam mesylate SR tablets provide equiv-
alent areas under the plasma concentration-time curve
(AUC) for both adinazolam and NDMAD compared to the
conventional tablet (14). However, maximal plasma concen-
trations of both adinazolam and NDMAD are lower and oc-
cur later with the SR tablet as compared to the CT. It is not
currently known how the altered release pattern of adinazo-
lam affects the time course of untoward and therapeutic ef-
fects observed following administration of adinazolam mes-
ylate SR tablets. Therefore, the objectives of the studies
described in this report were (i) to compare quantitatively
the psychomotor performance decrements produced follow-
ing administration of adinazolam mesylate SR and CT tablets
and (ii) to compare the single- and multiple-dose pharmaco-
kinetics and pharmacodynamics of adinazolam and N-des-
methyladinazolam following the administration of SR and
CT tablets. The doses of CT and SR tablets were chosen to
reflect the highest multiple dose which may be therapeuti-
cally administered, 120 mg/day (4,5).

EXPERIMENTAL

Single Dose (Study 1). This trial was conducted at Har-
ris Laboratories, Inc., Lincoln, Nebraska. The local Institu-
tional Review Board approved the study, and informed con-
sent was obtained from volunteers prior to their participation
in the study. Fifteen healthy volunteers, with ages ranging
from 19 to 49 years, were enrolled in this study. Subject
weights ranged from 64.8 to 95.3 kg. Subjects were deter-
mined to be in good health by physical examination and
standard clinical laboratory tests. Subjects received no
known enzyme-inducing agents for 30 days prior to the study
and no medication during the 7 days prior to study com-
mencement. During the course of the study, subjects re-
ceived no medication other than those specified in the pro-
tocol. Alcohol ingestion was prohibited for 2 days prior to
and on study days.

Subjects received two 20-mg CT tablets inserted in gel-
atin capsules, two 30-mg SR tablets inserted in gelatin cap-
sules, and placebo capsules according to a three-way cross-
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over design. Treatments were administered in a double-blind
fashion. Seven days separated treatment phases. Subjects
were required to fast for 12 hr prior to dosing until 4 hr after
drug administration.

Serial venous blood samples were collected into hepa-
rinized vacutainers immediately prior to drug dosing and at
0.25,0.50, 1.0, 1.5, 2.0, 3, 4, 6, 8, 10, 12, 16, 20, 24, 30, and
36 hr after each dose. Plasma was harvested from the sam-
ples after centrifugation and frozen until analyzed. Determi-
nations of adinazolam and NDMAD in plasma were per-
formed by HPLC (15).

The degree of sedation was assessed at each time a
blood sample was drawn using a Nurse Rated Sedation Scale
(NRSS) (16). Psychomotor performance was assessed using
the digit-symbol substitution test (DSST) (17) and two card
sorting tasks: sorting by fours (CS4) and by suits (CSSUIT).
Card sorting tasks were performed using standard playing
cards. The parameter measured by the DSST was the num-
ber of correct substitutions in 90 sec; the time required to
complete the task was determined in the card sorting tests.
These three tasks were administered three times on the eve-
ning before drug administration in each study phase, in order
to minimize any learning effect with treatment phases. Per-
formance tests were also administered 0.5 hr prior to dosing
and at 1, 3, 6, and 8 hr after dosing.

Multiple Dose (Study 2). This study was conducted at
the Arkansas Research Medical Testing Center, Little Rock.
The protocol was approved by the local Institutional Review
Board, and each subject provided written informed consent.
A panel of 16 healthy male volunteers between 22 and 39
years of age entered and completed this study. Subject
weights ranged from 63.5 to 97.5 kg. Subjects received the
following treatments according to an open label, two-way
crossover design within each dosing phase.

Single-dose phase: One adinazolam mesylate CT 10-mg
and one CT 30-mg tablet (40 mg CT) or two adina-
zolam mesylate 30-mg tablets (60 mg SR).

Steady-state phase: One CT 10-mg tablet and one CT
30-mg tablet administered at 8 AM, 4 PM, and 12 AM
(40 mg CT q 8 hr) or two SR 30-mg tablets admin-
istered at 8 AM and 8 pMm (60 mg q 12 hr).

Single-dose treatments were administered on days 1 and
4 at 8 AM after a 12-hr fast. Immediately after the second
single dose treatment, dosage was titrated up to 120 mg/day
from day S to day 11. Subjects received SR and CT tablet
multiple-dose phase treatments as outlined above on days
11-18. Standard meals were administered at 7 AM, 12 PM,
and 6 pM. No washout occurred between multiple-dose reg-
imens; subjects were immediately crossed over to the other
formulation on day 15. Following the final dose on day 18,
subjects were tapered off of the medication gradually from
day 19 to day 30.

Serial venous blood samples were collected after dosing
on days 1 and 4. For CT tablets during multiple dosing, blood
samples were obtained prior to each dose on the first 3 days
of the treatment period and at 0, 0.5, 1, 1.5, 2,4, 6, and 8 hr
after each dose on the last day of that period. For SR tablets,
sampling times were at 8 AM and 8 PM on each of the first 3
days of the treatment period and at 0, 0.5, 1, 1.5, 2, 4, 6, 8,
10, and 12 hr after each dose on the last day of the study
period. Plasma was harvested and frozen until analyzed.
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Sedation was rated at each blood sampling time after
single-dose administration and after the 8 AmM dose on days
14 and 18. Psychomotor performance tasks were adminis-
tered in three practice sessions on the evening of admission
to the clinic. Performance tests were administered prior to
dosing and at 2, 6, and 8 hr after the 8 AM dosing on days 1,
4, 14, and 18.

DATA ANALYSIS

Study 1. Noncompartmental techniques (18) were used
in pharmacokinetic analyses. The terminal elimination rate
constant (K) was determined by linear regression of the lin-
ear terminal portion of the log concentration—time profile.
Area under the drug concentration-time curve (AUC) was
determined by trapezoidal rule up to the last sampling time
at which a quantifiable drug concentration was obtained and
extrapolated to infinity. Apparent oral clearance (Cl,) was
calculated as dose/AUC. Maximal plasma concentrations
(Cpmax) and the times at which they occurred (7,,,,) were
determined graphically. Relative bioavailability (F) was cal-
culated as the dose-corrected ratio of SR AUC-to-CT tablet
AUC values. The molar ratio of NDMAD to adinazolam
AUC values (NDMAD/AD) was calculated as

NDMAD  AUCnpmap * 351.87 g/mol

AD = AUC,p - 337.87 g/mol )

Differences in pharmacokinetic parameters among adinazo-
lam doses were assessed using analysis of variance
(ANOVA) with group, dose, and period as fixed effects and
subject within group as a random effect. Due to the unbal-
anced nature of the pharmacokinetic portion the study, Type
IV sums of squares were used to assess model effects in
ANOVA (19).

Percentage decrements in psychomotor performance
test scores were calculated relative to the zero-hour deter-
mination for each subject during each phase. Differences in
performance decrements among treatments were assessed
using repeated-measures ANOVA. Differences between in-
dividual treatments and times were assessed using least-
squares means analysis. Maximal sedation scores were com-
pared among treatments using the ANOV A model used for
pharmacokinetic analyses.

Study 2. In addition to the parameters described above,
under multiple-dose conditions, AUC was calculated by
trapezoidal rule from 0 to 24 hr (AUC,_,,) on day 14 and day
18. Oral clearance (Cl,) was calculated as dose/AUC or as
daily dose/AUC, ,,. The steady-state fluctuation ratio (F,)
was calculated as (20)

F, =(C

- Cin)/C

max min)

where C is the mean steady-state plasma concentration over
the dosing interval, described here as AUC, ,,/24. Steady-
state conditions were confirmed by linear regression of the
trough concentrations collected on days 11 to 13 and 15 to
17; a slope not significantly different from zero was taken as
evidence of the achievement of steady state. Effects of treat-
ment (SR or CT tablet) on pharmacokinetic parameters were
assessed using ANOVA, with group, treatment, and period
as fixed effects and subject within group as a random effect.
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Differences between single- and multiple-dose parameters
within treatments were assessed by paired ¢ test.

Percentage decrements in psychomotor performance
were calculated relative to the zero-hour determination dur-
ing each phase. Formulation effects on performance decre-
ments were assessed using repeated-measures ANOVA. Dif-
ferences in maximal sedation score from 0 to 12 hr between
formulations were assessed using ANOVA. Differences be-
tween single- and multiple-dose results were assessed by
paired ¢ test. Statistical analyses were performed using SAS
1.

RESULTS

Study 1. Plasma concentration—time profiles for adina-
zolam and NDMAD are depicted in Fig. 1. Pharmacokinetic
parameters for adinazolam and NDMAD are summarized in
Table I. Adinazolam dose-corrected AUC and oral clearance
were similar following administration of SR and CT tablets;
F for the SR tablets relative to the CT tablets was 0.914.
Dose-corrected NDMAD AUC and NDMAD/AD were
similar for SR and CT tablets. For both adinazolam and
NDMAD, dose-corrected C_,,, was lower and t,, was sig-
nificantly longer for the SR tablets as compared to the CT
tablets.

Psychomotor results are summarized in Table 1I. Sig-
nificant decrements in DSST for the CT tablets compared to
placebo were noted at each time after dosing; maximal ef-
fects were noted at 3 hr. For the SR tablets, significant dec-
rements compared to placebo were observed at all times
except 1 hr after dosing, with maximal decrements observed
at 6 hr after dosing. Similar results were observed for both
card sorting tasks, but maximal effects were observed at 1 hr
after administration of the CT tablets.

a)
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Fig. 1. Mean plasma adinazolam (a) and NDMAD (b) concentra-
tion-time profiles following the administration of 2 X 20-mg adina-
zolam mesylate CT tablets (l) and 2 X 30-mg adinazolam mesylate
SR tablets (@) in 15 healthy male volunteers (Study 1).

459

Table I. Mean (=SD) Pharmacokinetic Parameters for Adinazolam

and NDMAD in Plasma Following Administration of 2 X 20-mg

Adinazolam Mesylate Tablets and 2 X 30-mg Adinazolam Mesylate
SR Tablets to 15 Healthy Male Subjects (Study 1)

Treatment
Adinazolam NDMAD
40 mg 60 mg 40 mg 60 mg
Parameter CT SR CT SR
AUC (ng hr/ml) 543 647 1826* 2543*
(372) (210) (242) (538)
Dose corrected”
AUC (ng hr/ml) 543 431 1826 1695
(372) (140) (242) (359)
F* — 0.914 — —
(0.254)
Cl, (L/hr) 73.8* 80.1* — —_
(30.2) (25.5)
Cax (ng/ml) 153* 58.6* 314* 180*
(70.2) (20.8) (88.1) (45.0)
Dose corrected?
Cax (ng/mi) 153* 39.1* 314* 120*
(70.2) (13.8) (88.1) (30.0)
K(hr™) 0.273* 0.153* 0.182* 0.131*
(0.092) (0.029) (0.040) (0.023)
1y, (hr) 3.01* 4.73* 4.06* 5.43*
(1.63) (1.09) (1.31) (0.865)
T nax (hr) 0.817* 2.87* 1.43* 3.73*
0.427) 0.972) (0.923) (0.884)
NDMAD/AD — — 4.36 4.51
(1.66) (1.83)

¢ Normalized to a 40-mg dose.

b Bioavailability relative to the CT tablet.

* Within drugs, parameters following CT and SR tablet administra-
tion are significantly different at P < 0.05 by ANOVA.

Mean sedation scores are depicted in Fig. 2. Maximal
sedation occurred later with the SR tablets as compared to
the CT tablets. Mean maximal sedation scores up to 12 hr
after dosing were 2.47, 1.93, and 0.867 for the CT tablets, SR
tablets, and placebo, respectively; these values were signif-
icantly different from one another at P < 0.05. Values from
14 to 24 hr were not included in the estimation of maximal
sedation, since the increase in sedation during this period is
probably indicative of normal sleep.

Study 2. Plasma adinazolam and NDMAD concentra-
tions following multiple-dose administration of SR and CT
tablets are shown in Fig. 3. Adinazolam and NDMAD phar-
macokKinetic parameters are summarized in Table III. No
significant differences were observed between SR and CT
tablets in dose-normalized AUC after single doses or in
AUC,_,, after multiple doses for either compound. When
AUC and AUC, ,, were normalized for the total dose ad-
ministered, there were no significant differences among
treatments for adinazolam or NDMAD. C,,, for both com-
pounds was higher for the CT tablets compared to the SR
tablets, under both single- and multiple-dose conditions.
Adinazolam and NDMAD 7, and half-life were signifi-
cantly longer for SR tablets compared to CT tablets. Mean
adinazolam C,_;, values were significantly higher for adina-
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Table II. Mean (+SD) Baseline (0-hr) Scores and Percentage Dec-

rements in Psychomotor Performance Test Scores Following Ad-

ministration of 2 X 20-mg Adinazolam Mesylate CT Tablets, 2 X

30-mg Adinazolam Mesylate SR Tablets, and Placebo to 15 Healthy
Male Subjects (Study 1)

Treatment
Time
(hr) 40 mg CT 60 mg SR Placebo
DSST

0.0 59.1 57.5 58.0
(13.7) (13.0) (15.4)

1.0 28.9%** —-0.88 —-3.00
(26.2) (20.1) (14.0)

3.0 32.9%-** 12.1* -4.20
(21.0) (26.0) (8.95)

6.0 14.9* 17.2* -0.96
(20.6) (25.4) (9.62)

8.0 9.83* 7.96* -5.70
(11.8) (25.5) (11.2)

CSSUIT

0.0 62.0 61.7 59.6
(10.7) (8.40) (8.80)

1.0 50.2%-** 3.38 2.87
(67.5) (8.66) (9.08)

3.0 26.2% 16.3 3.77
(18.0) (17.8) (6.80)

6.0 17.1* 20.0* 0.823
(18.3) (27.3) (6.65)

8.0 8.73 7.06 0.190
(13.3) (11.9) (10.1)

CS4

0.0 75.8 76.6 70.1
(14.4) (10.5) (9.56)

1.0 54.6%** 1.02 -1.30
(67.6) (9.349) (9.46)

3.0 30.7* 17.5 6.28
(26.7) (19.3) (14.7)

6.0 17.0 20.6* 2.83
(16.2) (38.6) (12.4)

8.0 3.92 4.32 —~1.70
(12.4) (11.1) (11.1)

* Significantly different from placebo by least square means anal-
ysis at P < 0.05.
** Significantly different from SR tablets by least square means
analysis at P < 0.05.

zolam mesylate SR tablets as compared to CT tablets. F, for
adinazolam was 2.63 * 0.64 and 1.29 * (.24 for the CT and
SR tablets, respectively. The average NDMAD C,;,, was 76
+ 15.9 for the SR tablets and 73.5 = 23.3 for the CT tablets;
this difference was not significant. ¥, for NDMAD was 1.61
+ (.44 for the CT tablets and 1.01 = 0.19 for the SR tablets.

Performance test results are summarized in Table IV.
After single doses, significant differences between CT and
SR tablets were observed at 2 hr for DSST and card sorting
by fours. While decrements were higher at 2 hr for card
sorting by suits after CT administration, the difference was
not significant (P = 0.1584). On multiple dosing, perfor-
mance decrements were significantly lower than those ob-
served at 2 and 6 hr after single-dose administration, and no

Fleishaker and Wright

NRSS SCORES

TIME (hours)
Fig. 2. Mean nurse rated sedation scores following the administra-
tion of 2 X 20-mg adinazolam mesylate CT tablets (H), 2 X 30-mg
adinazolam mesylate SR tabiets (@), and placebo (A) in 15 healthy
male volunteers (Study 1).

significant difference between SR and CT tablets in perfor-
mance decrements was apparent.

Sedation score results are depicted in Fig. 4. Sedation
scores were similar for the SR and CT tablet following sin-
gle-dose administration. Sedation was significantly greater
following single dose administration than following multiple-
dose administration, where sedation was minimal.

DISCUSSION

Previous studies comparing the pharmacokinetics of
adinazolam and NDMAD following the administration of
adinazolam mesylate SR and CT tablets have been per-

a)
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TIME (Hours after initial dose on day 14 or 18)
Fig. 3. Mean plasma adinazolam (a) and NDMAD (b) concentra-
tion-time profiles at steady state following the administration of 40
mg adinazolam mesylate as CT tablets every 8 hr ({0) and 60 mg
adinazolam mesylate as SR tablets every 12 hr (O) in 16 healthy
male volunteers (Study 2).
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Table III. Mean = SD Adinazolam and NDMAD Pharmacokinetic Parameters Resulting from the Administration of Adinazolam Mesylate
as Single Oral Doses of the CT Tablet and the SR Tablet and Multiple-Oral Doses of the CT Tablet and the SR Tablet to 16 Healthy
Volunteers (Study 2)

40-mg CT, 60-mg SR, 40-mg CT, 60-mg SR,
Parameter single dose single dose q8hr ql2h
Adinazolam
AUC? (ng X hr/ml) 570 + 297* 882 + 422%* 1720 = 628 1568 = 726
AUC®ory (ng X hr/ml)? 570 + 297 592 + 283 573 =209 523 =242
Cl, (L/hr) 87.1 = 439 790 = 254 78.0 = 24.7** 88.3 = 28.9**
Cax (ng/ml) 151 * 53 9%k 73.4 £ 22.8¥okkxx 199 = 68 4r*xx* 111 £ 42 2% xxks
Cin (ng/ml) 17.9 = 13.2% 30.8 = 20.1%*
F, 2.63 = 0.636%* 1.29 = 0.238**
A (hr Y 0.309 = 0.086* 0.130 = 0.033*
ty, (hr)° 2.24 5.33
Tonax (h1) 1.03 = 0.531* 2.44 = 1.35%
NDMAD

AUC? (ng X hr/ml) 1208 R Y WA 1860 + 45THAFE 3938  x 605HHok* 3354 £ EITHHowRk
AUCyorym (ng X hr/ml)? 1208 + 247 1248 + 306 1313 =202 1118 =206
C ax (ng/ml) 206 £ 4D FHorEE 122 £ 3(. 2%k 331 43 gFHexEx 217 & 37 gFFoxARE
C. i (ng/mi) 73.5 = 233 760 = 159
F, 1.61 = 0.439** 1.01 = 0.187**
Tpax (h1) 1.25 = 0.483* 422 = 3.11*
A (hr™?) 0.192 = 0.054* 0.101 = 0.025*
ty, (hr)° 3.61 6.86

“ AUC for single-dose treatments, AUC,_,, for multiple-dose treatments.

b Normalized to a 40-mg single dose of adinazolam mesylate.
¢ Harmonic mean.

* Difference between single-dose treatments is statistically significant (ANOVA, P < 0.05).
** Difference between muitiple-dose treatments is statistically significant (ANOVA, P < 0.05).
*** Difference between single-dose (Treatment A) and multiple-dose (Treatment C) treatments is statistically significant (paired ¢ test, P

< 0.05).

**** Difference between single-dose (Treatment B) and muitiple-dose (Treatment D) treatments is statistically significant (paired 7 test, P

< 0.05).

formed at a dose of 15 mg (14). The objectives of the studies
described here were to compare the pharmacokinetics and
pharmacodynamics of adinazolam and NDMAD following
administration of the highest single and multiple doses of SR
and CT tablets to be administered in clinical efficacy studies.

The pharmacokinetic results observed in this study are
similar to those reported previously (14). The pharmacoki-
netics of adinazolam and NDMAD following the administra-
tion of adinazolam mesylate CT tablets have been shown to
be proportional to dose at doses of up to 60 mg (7). In this
study, adinazolam dose-corrected AUC and Cl,, as well as
NDMAD dose-corrected AUC and the NDMAD/AD ratio,
were not different between SR and CT treatments. These
observations suggest that adinazolam and NDMAD kinetics
are likewise proportional following single oral doses of adi-
nazolam mesylate SR tablets of up to 60 mg.

Psychomotor performance tests were used in this exper-
iment as a measure of the benzodiazepine-like behavioral
effects of NDMAD. Treatment effects, as measured by these
tests, may be obscured by a learning effect, as these tests are
performed repeatedly. Practice tests were administered be-
fore the beginning of each phase in order to bring the subject
to his maximum performance level prior to the administra-
tion of the test treatments and to minimize learning during
the treatment day. This strategy was apparently successful,
as mean baseline performance scores did not differ among

treatments. In addition, the minimal changes in performance
test scores elicited by placebo (<6% change from baseline
scores for DSST, for example) suggest that a substantial
learning effect did not occur during the study period.

Decrements in performance following the administra-
tion of adinazolam mesylate CT tablets were consistent with
previous results (7). Performance decrements were less dra-
matic for the SR tablets; indeed, mean maximal decrements
in DSST following the 60-mg SR tablets dose were similar to
those previously observed for a 20-mg dose of the CT tablets
(7). To put this in perspective to other triazolobenzodiaz-
epines, the maximal decrement in DSST scores following SR
tablet administration was similar to that produced by a
1-mg oral dose of alprazolam (22). Thus, the reduced peak
NDMAD concentrations following SR tablet administration
result in smaller sedation and psychomotor performance
decrements for the SR tablets as compared to the CT tablets
following single-dose administration.

The pharmacokinetic results from the single dose por-
tion of Study 2 are similar to those from Study 1. The lack
of difference in adinazolam AUC and oral clearance and
NDMAD AUC between the SR and the CT tablets under
multiple-dose conditions argues for the linearity of pharma-
cokinetics of both compounds after administration of the SR
tablet at 120 mg/day, as the linearity of pharmacokinetics
through this dose of the CT tablets has already been estab-
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Table IV. Mean *= SD Baseline (0-hr) Psychomotor Performance Test Scores and Percentage Decre-

ments in Psychomotor Performance Test Scores Produced by the Administration of Adinazolam

Mesylate as Single Oral Doses of the CT Tablet and the SR Tablet and Multiple Oral Doses of the CT
Tablet and SR Tablet to 16 Healthy Volunteers (Study 2).

Time 40-mg CT, 60-mg SR, 40-mg CT, 60-mg SR,
(hr) single dose single dose q 8 hr q 12 hr
DSST
0 475 =106 47.6 =+ 10.5 49.7 *10.3 520 =12.1
2 18.2 =+ 22.8* 436 *+ 14.8 -0.760 = 11.6* —4.50 =158
6 ~0.580 + 219 448 =259 —4.90 = 13.5 —0.490 = 15.0
8 —-6.70 = 15.5 —0.030 * 20.0 -1.50 = 13.5 1.39 =154
CSSUIT
0 396 = 7.78 40.1 = 13.2 391 = 1.2 398 * 931
2 37.1  +£2272%* 26.7 * 37.0%* 7.64 + 14.9* 3.62 = 9.20%*
6 18.4 =+ 31.9* 14.2 =+ 20.2%* —6.00 = 19.4* —-3.10 = 16.9**
8 8.72 = 12.2* 897 * 149 -2.20 = 15.9* —1.80 = 14.2
CS4
0 647 = 14.5 67.6 = 18.8 65.2 = 18.6 63.6 = 16.0
2 26.4 * 19.8%x** 10.7 £ 13.0%%-x** -5.30 = 17.7* —6.10 = 19.9**
6 109 = 21.2* 129 =+ 14.7** -12.0 = 14.9* —6.50 = 16.9**
8 -1.70 = 10.2 1.63 = 12.1 —5.80 =153 —4.40 = 11.4

* Difference between single-dose (Treatment A) and multiple-dose (Treatment C) treatments is

statistically significant (z test, P < 0.05).

** Difference between single-dose (Treatment B) and multiple-dose (Treatment D) treatments is

statistically significant (s test, P < 0.05).

*** Difference between single-dose treatments is statistically significant (ANOVA, P < 0.05).

lished (Peng et al., data on file, The Upjohn Company). The
lack of difference in dose-normalized AUC for both adina-
zolam and NDMAD between single- and multiple-dose treat-
ments also supports this hypothesis and confirms the pre-
dictability of multiple-dose behavior of these tablets.
Psychomotor test results for the single-dose portion of
study 2 were similar to those for study 1, in that decrements
were smaller for the SR tablets compared to the CT. How-
ever, mean performance decrements for both formulations
were much lower in study 2 compared to study 1. This might
have been due to the significant period effects observed for
performance decrements, where decrements were substan-
tially lower during the second period of the crossover. Pe-
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Fig. 4. Mean nurse-rated sedation scores following the administra-
tion of 40 mg adinazolam mesylate CT tablets as a single dose (l),
60 mg adinazolam mesylate SR tablets as a single dose (@), 40 mg
adinazolam mesylate as CT tablets every 8 hr ((J), and 60 mg adi-
nazolam mesylate as SR tablets every 12 hr (O) in 16 healthy male
volunteers. Results for the multiple-dose treatments are for the 12 hr
following the 8 aM dose on days 14 and 18 (Study 2).

riod effects have not been observed in other pharmacody-
namic studies with adinazolam (7-10), but the washout pe-
riod in other studies was generally 7 days, whereas the
washout period here was only 3 days. Previously, acute tol-
erance (within 1 dose) has not been observed following sin-
gle doses of adinazolam or NDMAD (7,10). Therefore, it is
unclear whether the period effect could have been due to
tolerance occurring and not resolving during the 3-day wash-
out period. Regardless of the period effects, the single-dose
results are still consistent with reduced psychomotor effects
following SR tablet administration.

Comparison of the single- and multiple-dose psychomo-
tor performance and sedation data show that tolerance oc-
curs to these effects on multiple dosing, but without a pla-
cebo treatment, it is not possible to determine whether com-
plete tolerance occurs or to assess the contribution of a
learning effect to this apparent tolerance development. How-
ever, the insignificant performance decrements observed on
multiple dosing, coupled with the lack of a substantial dif-
ference among single- and multiple-dose treatments in base-
line scores, suggest that the contribution of a learning effect
to the observed tolerance was minimal. Tolerance to the
sedative effects of another sustained-release benzodiazepine
formulation (alprazolam SR Tablets) has been shown to oc-
cur within 3 days of multiple dosing (23). It is clear that
adinazolam is also subject to the development of tolerance,
but the time frame for tolerance development remains a topic
for future study.

In conclusion, adinazolam mesylate SR tablets provide
an acceptable pharmacokinetic profile, based on the similar-
ity the adinazolam and NDMAD steady-state AUC, ,, val-
ues for CT and SR tablets and lower maximal plasma con-
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centrations and fluctuation ratios of both adinazolam and
NDMAD for the SR tablets than for the CT tablets. On acute
administration of the SR tablet, lower NDMAD C__, values
result in smaller effects on psychomotor performance than
observed for the CT tablet. At steady-state, tolerance to
psychomotor and sedative effects occurs to similar extents
for SR and CT tablet treatments.
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