CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER: NDA 20716




FEb 2b [997

Clinical Pharmacology/Biopharmaceutics Review

Hydrocodone Bitartrate 7.5mg & Knoll Pharmaceutical
Ibuprofen 200mg Tablets Mt. Olive, NJ

NDA 20-716 Orig.

Vicoprofen® Tablets Submission Date:

Reviewer: E.D. Bashaw, Pharm.D. April 26, 1996

APW

Review of an NDA

L. Ba und

Knoll Pharmaceutical currently markets a number of analgesic products including
Dilaudid® (hydromorphone) and Vicodin® (hydrocodone bitartrate and acetaminophen). The
combination of an opioid analgesic and a non-steroidal anti-inflammatory agent is a rational
combination of analgesics with two different modes of action. Products related to the one
proposed in this application include Percodan® (oxycodone and aspirin), Percocet® (oxycodone
and acetaminophen) and the applicant's own product Vicodin®. The product that is the subject
of this NDA is intended for use in the treatment of moderate to severe pain. Because of its
obvious similarity this product, to some degree, can be considered a pseudo-line extension of the
Vicodin® product line. The substitution of a NSAID for acetaminophen should offer some
advantages by the inclusion of anti-inflammatory activity to the dual mode analgesic effect. The
proposed product will be produced as only 1 strength (hydrocodone 7.5mg/ibuprofen 200mg).
Based on the rating of Vicodin®, it is anticipated by the applicant that this product will be
classified as a schedule-Ill narcotic combination under the Controlled Substances Act.
Throughout the review the following abbreviations will be used: HC for hydrocodone, IBU for
ibuprofen. Reproduced below are the associated chemical structures of HC and IBU:
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Benzeneacetic acid, Morphinan-6-one,4,5-epoxy-3-methoxy-17methyl- (5a)-,[R-(R*,R*)]
1-methyl-4-(2-methylpropyl),(+) -2,3-dihydroxybutanedioate

As part of this NDA the applicant has submitted the results of four in vivo
pharmacokinetic studies. These studies were designed to investigate the pharmacokinetics of
both the individual components of the product given singly and in combination. In addition the



effect of gender and formulation effects were also investigated. As part of the clinical
development of this product a pk/pd study was conducted to investigate the additive effects of
combining an opioid analgesic with a NSAID. This information along with in vitro dissolution
data makes up the core of information regarding the biopharmaceutic portion of this application.
At this time the application is incomplete in two respects:

1.)  All of the pharmacokinetic studies and most of the clinical development of this
product was carried out using doses of two tablets (15mg HC and 400mg IBU).
As single tablet doses are going to be used, it should have been investigated to
demonstrate the dose proportionality of the finished dosage form.

2.))  The applicant did not perform a food effect study. Such a study has been a
pre-approval requirement for controlled release drug products for a number of
years and has over the last two years been extended into the immediate release
category.

These "deficiencies” in the package were noted in the filing memo for this
application. In negotiation with the applicant prior to the filing date they admitted that these
requests had been made during the development of this product but they had "slipped through the
cracks”. A decision was made by the reviewing medical division that as the applicant is making
a good faith effort to correct these deficiencies and that completion of these items is expected
shortly, that the submission of them should not be a condition of approval. This finding was
based partly on the well known nature of both drugs, given both singly and in combination with
other agents. It was decided that until completion the outstanding nature of these items would be
reflected in the proposed package insert. These statements will indicate that the effect of food on
the dosage form is unknown and that dose proportionality has not been demonstrated.

II. Recommendation
At the present time the sponsor is rapidly bringing these two "deficiencies" into

compliance. A protocol was submitted to the Agency for review in Sept. for a three-way
crossover study comparing a single tablet to two tablets with and without food. At the present
time (Jan. 1997) the clinical portion of the study is done and the applicant is expecting
submission of the data in the first 2 months of 1997. As both of the components of this product
are well known and are not considered "bio-problem" drugs, the filing of this application was
acceptable given that the applicant has initiated positive action to resolve these issues in a rapid
manner.

Given this agreement with the applicant, the only outstanding issue from a
biopharmaceutic perspective is the final selection of an appropriate in vitro dissolution method.
The proposed method has been evaluated by both this reviewer and the reviewing chemist (Ms.
Charlotte Yaciw) and found to be deficient (i.e., it lacks sensitivity). This was conveyed to the
applicant in a memo dated Oct. 3, 1996. Until this issue is resolved the application can only be
considered approvable from a biopharmaceutic perspective.
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IIL. PK Studies Overview

As noted in the background section of this NDA, the applicant submitted four in
vivo pharmacokinetic studies. These studies encompass two different strengths of product, two
different formulations, and differences in manufacture. The final product was studied
pharmacokinetically in a head-to-head manner with the clinically studied formulation in study
VP-30. From a pharmacokinetic standpoint the studies were well designed and incorporated
adequate numbers of subjects. Although one of the four studies used a dose ratio of HC to IBU
that is not being approved, it is being included in this review as this study addresses the issue of
individual components vs. finished product (i.c. an interaction study). While it is true that the
Agency is awaiting the results from a single dose pk study and a food effect study, there is
sufficient breadth of information present in the NDA for review given the nature of the products
involved.

IV. Analytical Methods
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IV. Summary of In Vivo Pharmacoekinetic Trials

Studv#VP-02: Single-dose, Three-Way Crossover Bioavailability Study of Vicoprofen®

(hydrocodone bitartrate Smg with ibuprofen 200mg) and Its Active Components.

As noted in the title above, this study was designed to investigate the interaction -
between the individual components of the dosage form and the proposed desage form. This
study is noteworthy as it is one of the first studies done in the development of this NDA and as
such uses a ratio of HC to IBU that was subsequently abandoned. The product in this study uses
Smg of HC compared to 7.5mg of HC in the final to-be-marketed dosage form, but is otherwise
the same product. This increase in the opioid component of the product was done based on both
a revised potency ratio for HC and also with clinical evidence of a need to increase the HC to
maintain/achieve effective analgesia. The study's continued applicability to this application is
that, as a "drug interaction” study, the end-point of interest is not strict bioequivalence (although
it would be preferable) but to detect if either component hinders or accelerates the
absorption/elimination of the other. As such, the formulation differs only in the amount of HC
present in each tablet, and as gross measures of "equivalence” are employed, it is acceptable.

The study itself was a straight forward three-way bioequivalency study. A total of
26 healthy male subjects were enrolled in this trial and successfully completed all three phases of
the trial. Attached as pages 2-7 of Appendix I are the study summary sheets and supportive data
from this trial. Reproduced below is a summary data table detailing the observed differences
seen between the test (Vicoprofen-5®) and reference products:

y VP-02, Mean Pharmacokinetic Data (%C.V.)

e —— ne . E v “mpmfm P R
ico) ydrocodone: | Log Transformed | Vicoprofen-5®{  Ibuprofen .} Log Transfc
_ (@ uble)) | ‘2xsmgabsy|{  90%CL (2tablets) | (2x200mg tabs)| . 90%CL . .
AUCO-inf* 123(38%) 121(36%) 94-107 99(18%) 108(20%) 89-99
Cmax* 18.6(22%) 16.9(22%) 101-117 27.2(20%) 23.7(16%) 105-127¢*
Tmax (hrs) 1.3(35%) 1.7(52%) na 2.2(53%) 2.3(55%) na
T1/2 (hrs) 4.4(36%) 4.2(35%) n.a 1.6(24%) 1.9(21%) na.

* AUCO-inf units for HC=ng*hr/ml, for IBU=ug*hr/m!
Cmax units for HC=ng/ml, for IBU=ug/mi
**Confidence Interval outside the 80-125% acceptance limit.
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Technically, the study that the sponsor performed here, a three-way crossover
study, to investigate the effect of drug-drug interaction in a combination product, is not properly
designed. Instead of using a three-way model, the study should have been a randomized
four-way trial. The leg of the trial that is missing is the administration of hydrocodone and
ibuprofen concomitantly as two immediate release components administered together. Although
seemingly repetitive, this treatment leg would be able to establish whether or not there was a
drug interaction that was not formulation based. It would also establish the degree of in vivo
bioavailability by using an "idealized" i.e., solution reference treatment for each component.
Ideally such a treatment leg would utilize commercially available liquid dosage forms
administered in a combined manner. The failure of the sponsor to do so in this study is critical
but not fatal to the application. With the existence of in vivo clinical data supporting the
approval of this application the need for definitive bioavailability is somewhat reduced but not
removed. The study itself does demonstrate the relative bioavailability of the test product to
"reference products”, but the reference products used were manufactured by the applicant and
were not approved products. While the two reference products do meet the USP specifications -
for hydrocodone and ibuprofen tablets, this is not an assurance of in vivo bioequivalency with an
approved product. Had there not been adequate in vivo clinical data and had the two components
in question not been drugs with a long history of marketing and use, then the acceptance of this
study for the purposes of estabhshmg the lack of a combination drug interaction would not be
possible.

As noted earlier, strict bioequivalence is not a requirement for this study, per se.
At the request of this reviewer the applicant did provide a supplemental analysis of the data from
this trial that included calculation of log transformed confidence intervals. From their analysis
there appears to be a slight difference in the peak plasma levels produced by IBU. Examination
of the individual plasma concentration profiles (Appendix I, page 6) shows a fair degree of
variability in the data. This variability is reflected here in the calculation of Tmax which for both
products has a %CV in the 50's. This variability is not especially surprising as the pka for IBU is
approximately 5.5 and as such is poorly soluble in the gastric fluid. Gastric emptying time and
accordant transit time into the high pH in the small intestine is being translated into both the
Cmax and Tmax values. The fact that the Vicoprofen-S® tablets show higher Cmax values than
those from the reference ibuprofen treatment, suggests that the formulation of the ibuprofen
product may be less than ideal. In any case the magnitude of the difference between the two
products is small and there is no sign of any significant differences beyond this. From a
therapeutic standpoint, there does not appear to be any meaningful interaction between the
individual components.

tudﬁVP 30: A4 Single Oral Dose, Two-Way Crossover Bioequivalence Study Comparing Direct
Tablets to ‘ Tablets of Vicoprofen® (hydrocodone

bitartrate with ibuprofen).
As part of the manufacturing scale up for this product the applicant switched from
. Prior to the change the applicant was
purchasing = _ IBU drug substance from . ) , This
material came from the supplier ready for use where 318mg of the : contained 200mg
of actual IBU. This change in formulation is discussed in more detail in the chemistry review.
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Attached in Appendix I, page 9 is a comparative formulation between the «

This study was designed to demonstrate bioequivalence between the two
formulations given as a dose of two tablets of either formulation (15mg Hydrocodone and 400mg
ibuprofen) in a random manner with a 7 day washout period between treatment groups. A total
of 33 subjects were enrolled in this trial (14 males and 19 females). Two subjects were
withdrawn from this trial (1 male and 1 female) due to abnormal lab values prior to the second
treatment phase, leaving 31 complete sets of data. Due to the number of subjects present in this
study the applicant was asked to undertake a secondary analysis of the data to evaluate gender
effects. Attached in Appendix I as pages 8-18 are the associated study summary sheets and
supportive data from this trial. Reproduced below is a summary data table from the appendix.

Study VP-30 Mean Phamucoklnetlc Data (%C V)

Ibuprofen
AUCO-inf* 211.7(33%) 216.2(25%) 99 1-109.8 131(29%) 135.6(26%) 98. 7-108 4
Cmax* 27(35%) 27.3(22%) 96.8-110.6 28.5(23%) 30.2(23%) 97.4-115.1
‘Tmax (hrs) 2.1(83%) 1.7(65%) na. 2.3(31%) 1.78(101%) na
T1/2 (hrs) 4.6(29%) 4.5(25%) na 2.5(39%) 2.2(18%) n.a.

* AUCO-inf units for HC=ng*he/ml, for [BU=ug*hr/mi
Cmax units for HC=ng/ml, for [BU=ug/ml

Examination of the data from this study indicates that the two formulations are
bioequivalent. What is of interest from this data is the continued variability seen in the Tmax
values. In this study, unlike the previous one, there is not a statistical difference in Cmax for
IBU, even though the Tmax values are different. Interestingly, HC also shows wide variability in
Tmax and yet has a relatively tight confidence interval for Cmax, suggesting, but not necessarily
proof of, the proposed solubility and formulation issues of IBU raised in the review of
Study#VP-02. In any event, the applicant, through this study, has successfully linked their
to-be-marketed formulation to their clinically studied formulation.

As noted before the applicant at the request of the FDA used the data obtained in
this trial to assess the presence or absence of a gender effect on the pharmacokinetics of HC and
IBU. The applicant did not understand the FDA guidance properly and initially did an analysis
within gender across dosage form, that is male __. vs. males and
females vs. females _ While an interesting way to look at the
data, this analysis (rcfcrned to by the applicant as the primary gender analysis) does not answer
the question of is there a difference in the pharmacokinetics of HC and IBU based on gender
alone? This issue was addressed by the applicant by a second analysis (referred to by the
applicant as the secondary gender analysis) after input from the Agency. Appendix I page 17
contains the summary statistical data tables for the so-called "primary analysis". As it does not
really address the issue at hand it is included in the appendix for interest only. The proper gender
analysis (the so-called "secondary analysis") is summarized below (the supportive statistical
tables are attached in Appendix I as page 18):
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Study#VP-30, Secondary Gender Analysis

Females (n=18) Males (n=13) Log Transformed 90% C.1.
Hydrocodone
AUCO-inf{ng*hr/ml) 210.53 21341 78.5-116.9*
Cmax(ng/ml) 26.53 27.69 80.9-118.8
Temax(hrs) 2.6! 1.44 -
Clml/min/kg) 1.85 1.4
Ibuprofen
AUCO-inf{ug*hr/ml) 143.89 117.51 102.7-141.7*
Cmax(ug/ml) 27.99 29.26 © 80.9-110.2
Tmax(hrs) 1.89 1.39 -
Cl(mUmin/kg) 0.72 0.68
i) Females (n=18)5]°  Males (n=13) ‘Log Transformed 90% C.1: -~
Hydrocodone :
AUCO-inf{ng*hr/ml) 220.63 210.03 89.7-122.9
Cmax(ng/mi) 28.41 25.7 94.3-124.8
Tmax(hrs) 3.57 1.81 -
Cl(mU/min/kg) 1.77 1.42
Ibuprofen
AUCO-inf{ug*hr/ml) 144.91 122.84 99.5-137.9+
Cmax(ug/ml) 30.39 29.93 88.2-118.2
Tmax (hrs) 2.67 1.08 -
Cl(mV/min/kg) 0.71 0.64

*Qutside of standard Bioequivalency acceptance limit of .

Examination of the data presented above indicates that for ibuprofen there is not a
detectable gender difference. The data for hydrocodone does suggest a possible gender
difference with Cl being approximately 25% faster for females than males on a per kilogram
basis. The high degree of agreement between the calculated Cl values between the two dosage
forms indicates that this is a reproducible difference and is not likely to be an artifact of the data.
Whether or not this is a clinically significant difference is impossible to tell from this data.
Beyond this alteration in Cl there does not seem to be "gender" based difference for any of the
other parameter values contained either in this summary table or in the appendix.

Picking up on an issue raised earlier in this review is the apparent high degree of
variability present in the Tmax data. Although split up into a number of different comparisons
there appears to be some difference in the Tmax values for HC and especially for IBU. Whether
or not these differences are gender linked or is more a function of formulation issues inherent in
each dosage form is unknown at this time. Attached as pages 19 and 20 in Attachment I are the
individual subject plots of IBU from both the
formulations. For both males and females there appears to be quite a bit of variability in the
plasma levels. In regards to Tmax the subjects break down as follows:
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Study#VP-30, Ibuprofen Tmax Comparison

# of Observations # of Observations # of Observations # of Obscrvations
Time in hrs. Females (n=18) Males (n=13) Females (n=18) Males (n=13)
0
0.5 5 1
t 7
1.33 2 1 |
1.67 2 i
2
233
2.67
3 2 1
3.33 1
3.67 i 1
4 1
5 2 7 2
6 1
8 1
10 1
12

If we use 2 hrs. a break-point for Tmax it works out that for the -
formulation only 44% of female subjects and 77% of male subjects have peak

concentrations occurring at 2 hours or less. The - formulation does improve this
situation somewhat by raising the 2hr. rates to 61% and 92% for females and males, respectively.
Considering that this product is intended as an analgesic, this data suggest that there may be
problems with either onset of effect or the peak magnitude of effect in females. Possible
explanations of this finding for IBU include solubility issues, retention of the dosage form in the
stomach, formulation related issues, and/or gender related issues such as retention time or gastric
pH.

As mentioned in the discussion on page 9, it is impossible to tell whether or not
the variation seen in Tmax is due to gender or to other formulation specific issues or a
combination of both. While an assessment of Tmax variability is not specifically part of a
general gender analysis, it was decided by this reviewer to look at the intra-subject distribution of
Tmax values as primarily a formulation issue. The reasoning being that if a formulation related
pattern developed then one could more easily remove gender as a cause of Tmax variability.
Reproduced below is a plot of the Tmax values for each subject and treatment. Inspection of the
figure reveals that of the 18 pairs, 13 of them show a reduction in Tmax from
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3 pairs are unchanged, and 2 pairs show a prolonged Tmax with the

VP-30, Ibuprofen Tmax
Effect of Formulation

Time in Hours
-h -t
&H (/] o0 o N

N

o

10 15 20
Individual Subjects

(=]
13}

While other factors certainly are playing a part in this issue, i.e. the inherently

poor solubility of IBU, it appears from this perspective that the formulation and/or method of

/manufacture, in addition to intrasubject variability, is the underlying issue with

regards to changes seen in the distribution of Tmax values. Due to the study design used in this

trial the relative contributions of intrasubject variability and "formulation” effects cannot be

separated. While they both contribute to the observed variability, it is this reviewers opinion that
the "formulation”" effects are driving the differences observed in the data. :

Study#VP-22: A Characterization of the Pharmacokinetic/Pharmacodynamic Relationship of
Single Oral Doses of Vicoprofen® (hydrocodone bitartrate 15mg with ibuprofen
400mg) Tablets for the Treatment of Acute Postoperative

Dental Pain

This study was undertaken as part of the clinical development plan to investigate
the use of Vicoprofen® in the treatment of dental pain. The pain model used was the standard
impacted molar extraction model. Anesthesia was accomplished with a combination of nitrous
oxide and cither a short acting barbiturate or benzodiazepine. The only opioid analgesic allowed
in the trial was small doses of sufentanil citrate. A total of 72 subjects were enrolled in the trial
(36 males and 36 females) and completed all phases of the trial. As part of the trial all subjects
were asked to rate their pain according to two scales: 1.) a four point categorical scale for pain
intensity and 2.) a five point categorical scale for pain relief. In addition the subjects were asked
to indicate the time when first noticeable pain relief occurred and to provide an overall

NDA 20-716, Page #11



assessment of their pain relief at the conclusion of the study. Attached as pages 21-27 in
Appendix [ are the associated study summary sheets and supportive pk/pd data from this trial.

It should be noted that this trial employed a "double-dummy" design, in that all
treatments had a corresponding placebo. That is the subjects randomized to receive Vicoprofen®
tablets also received a placebo suspension and the subjects who received the active ibuprofen
suspension had a placebo tablet. By implication there was also a true placebo treatment group
which received both the placebo tablet and placebo suspension.

Pharmacokinetic Analysis

The pharmacokinetic results for HC from this study are very comparable to those
in the previous study (VP-30). The only obvious difference in the data is the prolonged Tmax
and T,, noted in this study. The significance of this prolonged Tmax will become evident in the
analysis of the pharmacodynamic portion of this NDA. It is likely due to the combination of the
effects of dental surgery and pain on gastric secretions and G.I. transit time (i.e, a fight or flight
response). In general these factors tend to slow down gastric transit and can result in prolonged -
Tmax values. Reproduced below is a summary data table for HC:

Study#VP-22, Hydrocodone-Mean Pharmacokinetic Data (%CV)

15mg Dose Cmax(ng/ml) | ~Tmax(hrs) |  AUCeu - {:" AUGCy, T\ (hrs).
|Hydrocodone Tablets 22.31(40%) 3.43(64%) 217.55(3 7%) 106.1(44%) 6.21(30%)
Vicoprofen 28.28(35%) 2.94(58%) 283.79(94%) | 120.33(25%) | 7.71(128%)

From the table above the calculation of AUC,,, by the applicant appears to be
flawed. Inspection of the raw data indicates that this value of AUC is being driven by two
“outliers". They do not appear to be due to analytical error and the overall shape of their plasma
level time curves does not appear out of the range of possibilities. For this reason and the fact
that there was not a good criteria to use to reject the data, these two subjects were retained in the
analysis. Reproduced below is a plot of the mean HC data from this study:

Study#VP-22, Hydrocodone Pharmacokinetics

Mean Data

25

20 ...................................
5
[ _
§ 15 |- - BT T S
§ 10 ................................. e -
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o n L ' - 3 i L]

0 1 2 3 4 5 6 7 8 9 10
Time in Hours
[+-Hydrocodone Tablets +Vicoprofen]

1Smg Dose of Hydrocodone
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As for the ibuprofen component of this study, the data results are somewhat
mixed. Some of the results (Cmax, half-life) tend to agree with the previous study, while other
parameters do not (AUCO-inf, and Tmax). Reproduced below is a summary data table from this
trial:

Study#VP-22, [buprofen-Mean Pharmacokinetic Data (%CV)
400mg Dose Cmax (ng/ml) | Tmax(hrs) AUC, ., AUC,, T,p (hrs)
Ibuprofen Suspension 29.09(24%) 1.49(60%) 98.07(29%) 89.16(25%) 1.88(26%)
Ibuprofen (Vicoprofen®) | 28.12(31%) 2.74(62%) 105.94(29%) | 87.87(26%) 2.15(28%)

On the surface of the data there does not appear to be any remarkable differences
between the two treatments except for Tmax. When the mean data is plotted out, however, a
slightly different picture emerges:

Study#VP-22, Ibuprofen Pharmacokinetics

Mean Data
E
2
£
§
k-
§
0 1 2 3 4 5 6 7 8 9 10
Time in Hours
[=ibuprofen Suspension +Vicoprofen|
400mg Dose of Ibuprofen

This data clearly shows a lag for the plasma concentrations for ibuprofen from the
Vicoprofen® tablets. The clinical implications of this could be dramatic as dental pain, i.e.
"bone pain”, is usually more response to NSAID's than to opioids. Admittedly the comparison is
between that of a tablet and a suspension, and one could in general expect quicker levels with the
suspension treatment, but the magnitude of the difference in mean levels is more than one would
normally expect. Examination of the individual subject data (page 24, Appendix I) does show a
delay in the inital rise in plasma concentrations for the mean data, but it also shows that there is a
high degree of inter-subject variability. This suggests that while the mean data may be
suppressed, this "suppression" in plasma levels is due to averaging concentrations across the
timepoints. For any individual subject it is equally likely that they will get "rapid" pain relief or
pain relief of a somewhat slower onset.

Pharmacodynamics

The pharmacodynamic endpoints of interest in this study are time to onset of
measurable pain relief (a measure of rate), pain intensity difference (a measure of the extent of
pain relief), and time to remedication (a measure of duration). In order to collect information in
all groups, including placebo, all subjects were encouraged to refrain from re-medication until 2
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hours post-dose. Once re-medication/rescue occurred, the subject was dropped from the
pharmacodynamic assessment portion of this trial.

Onset of pain relief was assessed by asking all subjects to record on their case
report forms when they first noticed pain relief. This data was then tabulated and a median value

was calculated.
Study#VP-22 Time to Onset (hrs.)

: Placebo n=18. - | ‘Hydrocodone n=18-| - :Ibuprofen n=18 | :Vicoprofen® n=18.
Patients with positive 12 (66.7%) 9 (50%) 18 (100%) 15 (83.3%)
|pain relief
[Median Time 0.84 >1.67 033 033

From this data an interesting result is that placebo actually beats the hydrocodone
treatment phase. While it is not suprising that the pure opioid did poorly in this assessment, it is
unusual that the median time to pain relief was >1.67hrs. Calculation of a time to onset after this
timepoint was not possible due to dropouts. As for Vicoprofen® it shows a high percentage of
early onset scores that are comparable to the ibuprofen suspension. While not a definitive test,
one of the desirable properties of any analgesic is an early onset/perception of pain relief. On the
basis of this data it can be concluded that Vicoprofen® does demonstrate-an early onset of pain
relief in this model. It also suggests that the majority of its activity in this model is due to the
ibuprofen component and not the opioid component.

As for the actual pattern of pain relief, each subject was asked to initially rate their
pain on a 4 point scale. Subsequent to dosing the subjects were asked to reassess their pain
relative to their original score. This difference in pain is referred to as the Pain Intensity
Difference or PID. In a general sense, using this pain model, a good analgesic is one that can
cause a reduction in pain of 1 unit. Attached in Appendix I as pages 25-27 are the PID scores for
all subjects over time and by sub-set (see below). A graphical representation of the PID scores
for all subjects and all treatments is presented below:

Study#VP-22, Raw PID Scores

2 All Subjects
g 15
g 1
.
5 0:
05
0 1 2 3 4 5 6 7 8
Time in Hours

<*Vicoprofen  +~fhuprofen Suspension
«{iydrocodons —Placebo

Analysis of the PID data reveals an unexpected finding that the IBU suspension
performed better than the Vicoprofen® combination product (unexpected in that one would
normally assume that hydrocodone, a known opioid analgesic, would be expected to potentiate
the analgesic effect of ibuprofen). The reason for this is unclear but is thought to be due to the
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observation that the peak plasma levels of IBU produced by the suspension are superior to those
from the Vicoprofen® tablet. In an attempt to find an association between the PID scores and
treatments the applicant did alternative analyses of the PID data using initial assessment of pain
as a variable. Copies of the results of these analyses are attached as pages 26 and 27 of
Appendix 1. Neither attempt by the applicant to use stratification by initial pain rating
appreciably improved the scoring of this trial. As it was the conclusion drawn from this study by
this reviewer that the combination of HC with IBU was inferior to IBU suspension in terms of
overall pain relief. Considering that the dose of IBU is identical across the two treatment groups
it implies that rate is a primary determinant.

As for the final pharmacodynamic measure, time to remedication, a plot of time to
remedication as the number of subjects remaining in the trial versus time was prepared: .

Study#VP-22, Remedication
§ Survivors
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The data represented here is consistent with that seen with the PID scores, that is
that the IBU suspension was superior to all treatments. Vicoprofen® on the other hand was
inferior to IBU suspension for the majority of the observation internal as measured by dropout
rate. It was superior to placebo and to single entity HC.

The net results of the pharmacodynamic analysis is that Vicoprofen® .is an
analgesic, it has a rapid onset of action, and it is superior to placebo and single entity HC in acute
postoperative dental pain. It is, surprisingly inferior to IBU suspension. A possible explanation
of this finding may be related to the double dummy nature of this protocol. An examination of
IBU pharmacokinetics from both the IBU suspension and the Vicoprofen® tablet suggests that
the placebo suspension may have impeded the absorption of IBU from the tablet. In an effort to
assess this the applicant undertook a study to investigate the formulation interaction effects of the
suspension formulation.

Study#VP-27: A Single Oral Dose, Three Way Crossover Pharmacokinetic Study Comparing
Vicoprofen (hydrocodone bitartrate with ibuprofen) Administered Alone and in
Conjunction with a Sorbitol-Containing Suspension.

This study was designed to investigate the impact of a sorbitol containing placebo

suspension on the absorption of IBU from the Vicoprofen® tablet and from IBU tablets. This
study was an outgrowth of the inconsistent clinical results seen in study VP-22. This was
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designed as a three-way crossover study using doses of two tablets of Vicoprofen® versus the
combination of Vicoprofen® tablets with a sorbitol suspension and ibuprofen tablets
administered alone to 34 healthy male and female subjects. Attached as pages 28-37 are the
study summary sheets and supportive data tables. A summary data table is presented below:

Study#VP-27, Mean Data (%CV)

Hydrocodone E - edbuprofen
‘Vicoprofen | Vicoprofen & Vicoprofen “Ibuprofen
_ .. { Suspension - Tablets
Cmax* 29.7(23%) 28.9(23%) 32.5(24%) 33.2(19%) 35.8(16%)
Tmax (hrs.) 1.73(45%) 2.58(40%) 1.73(69%) 1.98(60%) 1.67(54%)
T, (hrs.) 4.22(23%) 4.09(29%) 2.01(32%) 2.03(44%) 1.92(20%)
AUC, * 211.1(28%) 12 12.7(28%) 118.2(29%) 122.1(32%) 129.2(30%)

*AUC,.. units for HC=ng®hr/ml, for [BU=ug*hr/m!
Cmax units for HC=ng/m|, for IBU=ug/ml

The results of this study suggest that the placebo suspension that was used in the
clinical study (VP-22) did not significantly impact the AUC or Cmax of IBU from Vicoprofen®
tablets. There was, however an impact on the rate of absorption of both HC and IBU as
manifested by results of a Wagner-Nelson analysis performed by this reviewer:

Study#VP-27. Hyd ; A . Study#VP-27, Ibuprofen Absorption
. Wagner-Netson Plot '2 Wagner-Nelson Piot
PR
g L e i ol I R
OB =~ =« - = f e m e e e e m e e e e e -
I .
LYY S
[ ]
[ ] 1 2 3
Vine in Hours
I Tatlets Toblets & ]
13mg Dese

Examination of the Wagner-Nelson plots suggests a modest absorption related
effect that tends to slow the initial rate of drug absorption. Even so it should be noted that in the
dynamic portion of the last study the Vicoprofen® leg of the study was able to demonstrate onset
of pain relief within the first half-hour. The fact that it was able to so undercuts the applicant's
hypothesis that sorbitol exhibited an inhibitory effect on the absorption of drug from the GI tract.
Clearly there was some effect, but Vicoprofen® itself has a significant degree of variability built
into it as measured by Tmax in Study#VP-30 (page 7).

The possibility remains that the reduced absorption seen in Study#VP-22 was due
to some physiological stress factor related to the "trauma” of the dental procedure itself. The
suspension treatment, with drug already in the solubilized and dispersed particulate states would
be less effected by such changes. A solid tablet that has to undergo the various stages of
dissolution prior to absorption would be subject to changes in the rate and composition of gastric
secretions and gastric motility brought about by the body's natural response to injury and
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inflammation secondary to the procedure. The present study was not designed to detect such

changes and only demonstrates a modest lag in absorption rate.
In conclusion, the results of this study indicate that the relatively poor

performance of the Vicoprofen® tablet in Study#VP-22 is not due to an interaction between the
tablet and the sorbitol containing suspension treatment.

VI. In Vitro Dissolution

As part of this NDA the applicant, Knoll Pharmaceutical, has submitted in vitro
dissolution data on both the ibuprofen and hydrocodone bitartrate components. The method and
specification the applicant has proposed for both entities is as follows:

. _’.SP23 Method USP23'Revised Method
Apparatus USP-1 (baskct) USP-2 (paddle)
Speed 150rpm 50rpm
Media pH 7.2 phosphate buffer pH 7.2 phosphate buffer
Volume 900ml 900ml
Specification Q=70% at 30min. Q=80% in 60min

This method is essentially the old USP 23 method for ibuprofen tablets. In the
most recent USP 23 supplement (Official Nov. 15, 1996) this method was dramatically revised
as shown in the table above (see Appendix I, page 38). Even before this revision the applicant
was notified by the Agency on Oct. 3, 1996 that the original specification (and the method) were
inadequate. Inadequate in that the in vitro performance of the product was very different from
the proposed specification. Reproduced below is a summary table of the individual tablet
component dissolution from two lots of Vicoprofen® that were used in the in vivo
biopharmaceutics portion of the NDA:

Lot Number & Study [Component. - | Mean % Dissolved* (%CV) | - . Range
55-0392 ~~ |Hydrocodone 98% (3.4%)
Study #VP-22, 27, & 30 1pyprofen 97% (2.7%)
[055-K1080-PI-0295  |Hydrocodone 103% (0.7%)
Study #VP-30 Tbuprofen 101% (0.7%) ]

*% Dissolved at 30min using OLD USP 23 Method.

Analysis of the provided dissolution data clearly indicates that the proposed in
vitro method is inadequate of assuring product quality except in the most gross manner.
Additional dissolution profile data provided in the chemistry portion of the NDA demonstrated
that the dissolution rate was fast enough to meet the proposed specification at 1 5min with little or
no possibility of failure.

NDA 20-716, Page #17
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Unlike many products, the onset of effect of an anaigesic is highly correlated with
peak plasma levels and by extension with drug release from a dosage form. The current
proposed in vitro dissolution specification (OLD USP Method) would allow for lots of drug to
have a markedly different in vitro release profile and still past the "test". It is the opinion of both
the chemistry and pharmacokinetic reviewers that prior to NDA approval the sponsor should
initiate and report on alternative dissolution methods and medias that would provide a better
basis for a release specification. This information has been conveyed to the sponsor (see

Comment #2, below).

VIL. Conclusions

Based on the four pharmacokinetic trials that were submitted in this NDA the
following conclusions can be supported.

1. Neither hydrocodone or ibuprofen interact with the absorption or phamacokinetics -
of each other (Study VP-02).

2. . The to-be-marketed formulation is bioequivalent to the chmcally studied
Vicoprofen® tablets

3. There is not a significant difference in the pharmacokinetics of lbuprofen based on
gender. There does seem to be a somewhat faster clearance of hydrocodone
(~20%) in female subjects. The cause of this increased clearance is unknown
(Study VP-30).

4. Vicoprofen® tablets beat placebo in an acute dental pain model of analgesic effect
but are generally inferior to ibuprofen suspension in terms of the onset of
analgesic effect and dropout rate (Study VP-22).

5. The-pharmacokinetics of Vicoprofen® tablets following a single two tablet dose
have been determined.

VIII. Comments

1. At the present time the Agency is still awaiting a response from the applicant
concerning a revised in vitro dissolution specification and revised labeling. Until
these issues are resolved the application can only be considered approvable from a
biopharmaceutic standpoint.

2. Although not a condition of approval, the Agency is also awaiting submission of
the results of a single tablet pharmacokinetic study and a food-effect study for this
product.

-~

& / ) ”
f . L_ * l' > QM-‘(—-—/
E. Dennis Bashaw, Pharm.D.
Senior Pharmacokineticist (HFD-550)

Division of Pharmaceutical Evaluation-III
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NDA/IND# 20-716 Suppl/Amend.# ORIG Submission Datc:  4/26/96 Volume: 1.15
audy Type: Bioavailability Study # VP-02
Study Title: A single dose, three-way crossover study of Vicoprofen® to its active components

Clinical Investigator . Analytical Investigator

Site - Site

| I Ry |

- ————

.Single Dose: Y Multiple Dose: N Washout Period: Seven days

Cross-Over Y Parallel N Other Design:

Fasted Y FoodStudy N FDA High Fat Breakfast N
If fasted, how long (hrs.)? 10hrs.

Subject Breakdown

Normal Y Patients N Young Y Elderly N  Renal Hepatic

Subject Type  Males Group Males N= 26 M= 26 F= 0
Weight Mean 168 Range " |Group N= M= F=

. Age Mean —Z_Z?ERange ) Group N= M= F=

Sub]a-'}ype - Group N= M= F=
Weight  Mean Range Group N= M= F=
Age Mean —Rangc Group N= M= F=
Treatment Group  Dose Dosage Form  Strength Lot# Lot Size
Hydrocodone 10mg tablet Smg 02-0186
Ibuprofen 400mg tablet 200mg 29-0286
Vicoprofen®* | 10mg HCl/ tablet Smg HC/ H46-226

400 IBU 200mg IBU

*Experimental tablet formulation
Sampling Times
Plasma: 15ml samples, prior to dosing and at 0.5, 1, 1.5, 2,2.5, 3, 3.5, 4, 5, 6, 8, 10, 12 and 24 hours after dosing.

| Hydrocodone | fbuprofen
Assay Method:
Assay Sensitivity
. Assay Accuracy
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VP-02:Hydrocodone Plasma Concentrations

Mean Data
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Time in Hours
- Vicoprofen Tablets +¢Hydrocodone Tablets
10mg dose
HYDROCODONE PLASMA CONCENTRATIONS (ng/mL)
Mean (Std. Dev.)
Treatments: VICOPROFEN® HYDROCODONE S mg
’ X 2 Tablets X 2 Tablets
TIME (HOURS)

0.00 0.00 (0.00) 0.00 (0.00)
0.50 6.69 (4.85) 7.47 (4.18)
1.00 15.51 (5.48) 15.08 (4.14)
1.50 16.89 (4.28) ' 15.80 (4.35)
2.00 15.58 (3.94) 15.05 (3.60)
2.50 14.74 (3.74) 13.76 (3.61)
3.00 13.68 (3.70) 13.12 (3.35)
3.50 12.79 (3.85) 12.12 (3.07)
4.00 11.60 (3.33) 11.35 (3.24)
5.00 9.82 (2.89) 9.61 (2.70)
6.00 8.08 (2.97) 8.14 (2.06)
8.00 5.90 (2.49) 6.00 (2.28)
10.00 4.01 (2.01) 4.21 (1.66)
12.00 2.76 (1.51) 2.89 (1.61)
24.00 0.41 (0.63) 0.38 (0.61)
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VP-02:Ibuprofen Plasma Concentrations
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Mean Data
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-e-Vicoprofen Tablets +¢|buprofen Tablets
400mg Dose
TBUPROFEN PLASMA CONCENTRATIONS (mcg/mL)
Mean (Std. Dev,)
Treatments: VICOPROFEN® IBUPROFEN 200 mg

X 2 Tablets

X 2 Tablets

TIME (HOURS)

0.00
0.50
1.00
1.50
2.00

2.50
3.00
3.50
4.00
5.00
6.00
8.00

10.00

12.00

24.00

0.19
10.17
17.44
19.76
19.89
19.61
18.21
16.04
14.14

9.50

5.95

2.22

0.45

0.00

0.00

(0.93)
(8.87)
(10.27)
(8.42)
(6.89)
(7.14)
(5.60)
(4.81)
(4.74)
(3.58)
(2.57)
(1.76)
(1.11)
(0.00)
(0.00)

0.00
6.55
14.58
17.07
19.19
19.51
18.42
17.20
16.57
12.20
7.92
3.70
1.15
0.10
0.00

(0.00)
(5.54)
(7.66)
(8.14)
(6.88)
(5.87)
(5-21)
(4.86)
(4.64)
(4.51)
(3.19)
(1.81)
(1.53)
(0.50)
(0.00)
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VP02 Subjects Plasma Ibuprofen Concentrations from Vicoprofen 400/10mg
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HYDROCODONE SUMMARY STATISTICS

PARAMETERS VICOPROFEN® HYDROCODONE 5 mg ANOVA PR>F POWER TO DETECT
(UNITS) X 2 Tablets X 2 Tablets BY TREATMENT 20t DIFFERENCE
MEAN (5.D.) MEAN (S.D.)
c., (ng/mL) 18.55 (4.11) 16.88 (3.70) 0.043 sic
T, (Hour) 1.34 (0.47) 1.65 (0.87) 0.157 3
t, (Hour) 4.40 (1.61) 4.24 (1.49) 0.649 66
AUC._, (ng/mL * Hr} 123 (47) 121 (44) 0.716 99
NOTE: SIG = Statistically significant.
Hydrocodone LS Means Hyd . 90% Confidence Interval
Parameter VP 400/10mg HC 10mg Mean Ratio fower upper
inC.. 2.395 2.807 1.09 1.01 1.17
In AUC g2 4.749 4.745 1.00 0.94 1.07
IBUPROFEN SUMMARY STATISTICS
PARAMETERS VICOPROFEN IBUPROFEN 200 mg ANOVA PR>F POWER T0 DETECT
(UNITS) X 2 Tablets X 2 Tablets BY TREATMENT 20t DIFFERENCE
MEAN (S.D.) MEAN (S.D.)
c., (mcg/mL) 27.18 (5.51) 23.65 (3.83) 0.017 SIG
T, (Hour) 2.16 (1.16) 2.3 (1.26) 0.625 25
t, (Hour) 1.63 (0.39) 1.85 (0.38) 0.022 sIG
AUC,_, (mcg/mL * Hr) 99 (18) 108 (22) 0.008 SIG
NOTE: SIC = s:atlsti;cnny significant.
fbuprofen LS Mecans Ibuprofen 90% Confidence Interval
Parameter VP 400/10mg tbaoo - | MeanRatio lower upper
InC.. 3.291 3.150 1.5 1.05 1.27
in AUC o 4.592 4,657 0.94 0.89 0.99
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NDA/IND# 20-716 Suppl/Amend.# Orig. Submission Date: 4/26/96  Volume:

'udy Type: Bioequivalence Study # VP-30
Study Title: A single oral dose, two-way crossover bioequivalency study of formulations.

Clinical Investigator Analytical Investigator

Site Site

— —r——

.Single Dose: Y Multiple Dose: N Washout Period: 7 days
Cross-Over Y Parallel EOthcr Design: n/a
Fased Y FoodStwdy N  FDA High Fat Breakfast n/a
If fasted, how long (hrs.)? 10hrs.

Subject Breakdown
Normal Y  Patients Young Y  Elderly Renal Hepatic
"~ SubjectType  Males Group ALL N= 33M= 14F= 19
Weight Mean 184.3 Range " |Group N= M= F=
~ Age Mean _31_.7Range L ) Group N= M= F=
Subject Type Females Group N= M= F=
Weight Mean 141 Range ‘ ) Group N= M= F=
Age Mean —34_8—Range . Group N= M= F=
Treatment Group  Dose Dosage Form Strength Lot# Lot Size
2 tablets tablet 7.5mg HC/ 55-0392 35,000
200mg IBU
1 | 2tablets tablet 7.5mg HC/| 055K1080P10295 2,700,000
200mg IBU
Sampling Times

Plasma 12ml samples, prior to dosing and at 30, 60, 80, 100, 120, 140, 160, 180, 200,
220min., and 4, 5, 6, 8, 10 and 12 hours after dosing

Assay Method:
Assay Sensitivity

Assay Accuracv




Vicoprofea ® Tablets Knoll Pharmaceutical Compsaay

(Hydrocodonc Bitartrate and buprofen) 30 North Jefferson Road

Necw Drug Application Whippany, NJ 07981
CHEMISTRY, MANUFACTURING, AND CONTROLS

BASF Pharma Page

TABLE 2.8.3. Vicoprofen® Clinical and Market Formulations

CLINICAL FORMULA MARKET FORMULA

CORE

fbuprofen 200 mg

Com starch

Croscarmellose sodium

Microcrystalline cellulose _

Hydroxypropy! methylceliulose

Magnesium stearate

Hydrocodone bitartrate I 7.50 mg

Colioidal silicon dioxide

COATING !

TOTAL

CONFIDENTIAL

This material is the property of Knoll Pharmaccutical Company. Do not disclose or usc except as authorized in writing by Knoll
Pharmaccutical Company. ’

UAGROUPS\REGULAT\VICOPRORATBL233).NDA 41096
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BEST POSSIBLE COPY

Individual and Mean Plasma Hydrocodone Concentrations (ng/mL}
for Vicoprofen(R) Tablets

Subject Trestment Study
Nymber Sequence Perlod

1 8A 2

2 A 1

) AB 1

4 A 2

S 3 2

[} A 2

s AS 1

1 1] A 2

it A8 1

12 8A 2

1) 3 2

1 A8 1

13 BA 2

16 A8 )

17 8A 2

18 AB 1

19 BA 2

20 AB 1

21 AS 1

22 8\ 2

23 AR 1

24 A 2

25 AB 1

27 AR 1

2 A 2

29 AD 1

30 [ 13 2

31 AD 1

32 | 13 2

3 AR t

b1 [ 'S 2
Hean
$.D.
C.V.{\}
S.E.M.
N
Kinimun
Maximun

0.00

0.50 1.00

0.00 12.81 10.38

. 123.0

4« 41.29

2.30 1.06

31.00 31.00 )1.00

1.0

cecsnsesscrrascacnansessnnsorueae

10.34 21.95

1.7

Sanples belov the quantifiable limit are reported

Subject Treatsent Study
Number Sequence Perfod

g L L L L L TR Y R e bttt

..
-
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Mean
$.0.
C.v.(\)
S.E.N.
N
Kinimun
Mo ximum

-1.00

-

- 0O

¢.50

12.11
10.44
06.23

1.00
31.00

1.67  2.00

22.09 11.07
.37 1.99
37.88 )7.9%0
1.%0 1.4
31.00 )1.00

1.3}

20.23
7.17
35.37
1.29
31.80

- Sample Times (Ahr)

2.47

1%.48
6.46
33.2%
1.1¢6
31.00

).00

19.1%
.02
3.
1.08
31.80

1.3

10.44
$.44
29.6)
0.9
31.00

Individual and Hean Plasma Hydrocodone Concentratiocns (ng/mLl)
tor Vicoprofen(R) Tablets

1.00

3.7
§.00
2.9
t.08
J1.00

1.3}

23.2¢
6.2%
24.5)
1.2
31.00

Samples below the quantifiable limic are reporced

1.67 2.00
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1.3

2.67
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.61
o.es
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4.5¢
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e.e1
11.00

eeraceescsmmssesmmmmmtaccesccsanssenresscanccanses Sanple Times (AL] -cocsroconee

3.3 .

18,22 17.21 17.05 15.19 1t1.m4
$.65 5.25 4.3 .42 4.02
31.03 )0.30 235.4) 29.07 34.07
1.02 0.9¢ 0.7¢ ©¢.79 o2
31.60 )1.80 )31.00 J1.00 )1.00
3.67 4.00 5.00 .00
19.92 15.27 11.6%
4.50 3.20 1.%¢
2).0% .51 123.%1
0.8t 0.5 0.4
11.80 .88 )1.00 31.00 31.00

10.00 12.0
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VP-30 Subjects Plasma Hydrocodone Concentrations from Vicoprofen 400/15mg

r0

65 1\

£19m3iy

VP-30 Subjects Plasma Hydrocodone Concentrations from Vicoprofen 400/1Smg
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Individual and Mean Plasma Ibuprofen Concentrations (ug/mtL)
for Vicoprofen(R) Tablets

Subject Trestment SLUGY ~ccccccccccccecccnnccaacccnonns esevesmomctannnnen Sample Times (Ar) --ereececoncoo-na cesescnan e reeectceeciceccccnnnaa-
Nuaber Sequence Perlod +31.00 0.50 1.00 1.)3 .67 2.60 2.3} 2.6 .00 13.)) 31.47 4.00 3.00 ¢.00 $.00 10.00 12.00

1 [ 1) 2
2 AB ]
3 AR 1
¢ 8 2
$ BA 2
[} [ 7Y 2
9’ AR 1
10 A -2
13 AS ]
12 A 2
13 [ 3 2
14 AS 1
15 8A 2
16 A 1
17 SA 2
18 AB 1
- 19 BA 2
20 AB 1
u A 1
22 A 2
3 AB 1
24 BA 2
23 A 1
27 AB 1
28 BA 2
29 AS 1
30 BA 2
n AB 1
2 A 2
b3 ] AR 1
7Y 2

-n .- it D D Rt b L T I

cssea

14.18 19.95 19.15 18.2) §6.50 15.51 14.86 14.37 13.92 1).14 1).62 16.09 9.3 $.09 .22 2.60

Mean 0.00
$.0. 0.00 10.75 11.42 10.15 $.3¢ €.37 7.52 £.87 €.31 €.47 S.8) 3.6l 9.36 S.52 4.83 3.73 2.99
C.¥V.{\) . T5.36 $3.23 $3.0F S1.3) $0.71 48.47 €5.9¢ 45.29 41.8% 44.37 4).e8 Sa.is $T.92 74.3% 98.3¢ 315.04
$.E.M. 6.00 1.9) 2.0% 1.92 1.60 1.%0 1.3 1.23 1.17 1.1¢ 1.0 1.0 1.68 0.9 0.81 6.67 0.5¢
o 31.00 31.00 31.00 31.80 31.00 31.00 31.00 31.00 J1.00 31.00 }1.80 31.00 33.00 )1.00 31.00 31.00 31.00
Mintaum
Haximom -

cecsccacncasserencmancsnnasnse:

Samples below the quantifiable limit are reported as 0.00

Individual and Mean Plasma Ibuprofen Concentrations (ug/mL)
for Vicoprofen(R) Tablets . -

Subject T s semecceseeecccercctacaciscnarenone le Times (he) ~coceececacane cmanecen cememeenens

Cudy
Nunber Sequence Pecjod -1.60 0.50 1.00 1.3) 1.67 2.00 2.33 2.67 3.00 3.3 3.67 4.00 5.00 .00 8.00 10.00 1).80

bbbt b e bbb i A bR AR LRI LS S LI EL T RTINS PSR S

L}

secrescccsacnsenanana LYy

233314143 111111 11 T 11 11173 )

#ecscscstnncacstrsratrorcsnncctnattsstass ot enacenasaetnasmna

Nean 0.00 2).6) 27.49 2¢.80 22.23 19.6¢ 16.0¢ 1%.6¢ 1¢.30
$.0. 0.00 9.62 B.1) .05 3.9 4.3 .08 $.2¢ 3.3
C.V.i\y . 40.72 29.59 28.4% 26.67 24.2) 30.42 33.4¢ N.1)
$.E.0, ¢.00 1.7y 1.4¢ 1.27 1.0? 0.8% 0.88 6.9%¢ 0.9%¢ 1.14¢ [ 5 ] .09 0.5%4 e.35
)!.0‘ )!.!’ l!..ﬁ 31.00 31.00 131.00 31.00 31.00 11.00 11.00 31.00 31.00 31.00 31.00
Stnlous
Haxlaun

Samplas below the quantifiable limit are reporced as 0.00
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statistics]l Compecisona of Pleswa Nydrocodone Pharuecokineti{c Pacesetecs

Tceatment

Treatment B vecaus Trestmont A

ret Pover eecmcee COnCidence INLOIVALS wacamaa. 40

Patameter ] [ olftecence Ry 7| [A}) (90% Conlidence) (957 Contidence) Ratio
Cmax 17.295 27.004 1.08 0.8240 972.84 92.9 - 109.2 1.2 - 110.9 .
Twax 1.679 2.123 -20.92 0.2271 19.69 50.3 - 107.9 44.4 - 1118 .

({ 2.2, 0.0) { =2.%5, 0.2

- 12¢.137 166.160 $.80 0.0472¢ 99.99 100.9 - 108.7 100.1 - 109.3 .
z::—::t) 215.::( 210.04¢ 2.37 0.442¢ .99 97.2 - 102.5 96.1-~ 108.¢ R
Kel 2.162 0.161 0.66 0.8162 99.99 95.9 - 105.¢ 94.9 - 106.4 .
T L/2e} ¢.489 4.603 «2.53 0.57s9 9.9) 9.9 - 105.1 8.3 ~-306.6 .
LN{Cmax) 3.102 J.248 1.04 0.J94 .76 9.8 - 110.6 95.4 - 112.1 103.4
LN(AUC({0-2)] S.140 $.001 1.16 0.0202¢ .99 101.8 -~ 110.5 101.0 ~ f11.4 106.1
LR{AUC(O-int)) S. )45 5.302 0.80 0.17117 99.99 9.1 - 109.8 9.1 -~ 110.9 304.)

Ttestment B = Vicoprofen(R) Tsblets
Treatment A = Yicoptefen(R) Tablets

Values for Treetments B and A ate the least-squate means (LSMEARS) (rom the ANOVA

« = value was not calculated

rct Ditfecence = diffetence between treatments (3 ~ A)

L 4

L

PRO|T| = ANOVA test for significant diflerences between trestments
(* ditference is statistically signiticeat; p<0.05)

"

T treat

8 (e=0.05)

Pover = powet (V] to detect 200 difter

Mean Ratio « 100¢erp(test - relerence] for log transforwed pactemetecs only

() = 207 and 95\ non-pacemetric confidence i(ntervals for Tmenx

statistical Comperisons of Plasma Ibuprofen Phacrmecokinetic Pecameters

Treatsent § versus Tcreatsent A

- Treatment

Neans ret Powel  ~ocee—— Confidence INtecvels ewemmee  Nean
Pateneter | A Ditfecence ot ) (907 Contidence) (95% Contidence) Ratio
Cnazx 30.184 38.511 5.6 0.2718 96.59 7.1 - 114.) 93.3 - 116.1 .
Tuax 1.773 3.827 -37.27 0.0031+ 37.69 €.1 - 82.4 39.1 = B86.4 .

) ( -2.3, -0.5) ({ -2.6 , -0.4)

AUC({O-t) 178.52¢ 119.720 7.3 0.0247« 99.99 102.1 - 112.6 101.0 - 113.7 -
MC(O-Int) 134.315  131.02% .67 0.368¢ 99.99 97.7 - 107.8 9.7 - 308.7 .
Rel 0.329 0.312 S.44 0.1403 ?9.69 9.7 - 112.2 97.) - 113.6 -
T /2l .17 2.45% -11.58 0.1071 79.17 76.6 - 100.) 7¢.1 - 102.7 .
LN(Cmex) 3. 3.32) 1.73 0.253¢ 7.5 97.¢4 - 115.1 25.80 - 1172.1 105.9
LR{AUC(O~2) ] 4.029 4.76) 1.)9 0.0366+ 9.9 101.3 - 112.% 100.4 - 113.7 1046.9
R{AUC(O-1nL) ] 4.478 4.841 g.7 0.22)¢ .99 90.7 - 100.4¢ 97.8 - 10%.5 10).5

Treatment B = Vicoprofen(R) Tablets
Treatment A = Vicoprofen(R) Tablets

Values fof Treatments B and A ace the least-equace means (LSMEARS) fcom the ANOVA

« = value vus not calculeted

Fot Diffecence « diffecence between trestmente (B ~ A) expreseed as a per

PR 2] = AMOVA teet for significant diffetences between treatments
(* diffecence {s statietically significent; pc0.05)

Power = .powec (V) to detect 20\ dilfecences between Lresatments (e-0.0%)

fean Ratieo = 100°exp(test - telecence) for log trensformed pecaseters only

() = 90\ and 935 non-perasetric confidence intervals for Twax

16
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statistical Comparisona of Plasaa Nydrocodons Pharmacokinstic Pacametecs

Gender P versus Cender M
{females ve. Males)

Gender

‘20 th)ysis

N Pt Power  ----- S0\ C1 =====  pean
Parameter r " piflecence PRI T ) Ratio
.51 27.699 -4.22 0.7408 32.41 74.) - 117.2 .
::: z;.::l 1.436 81.85 0.06482 6.26 109.0 - 254.7 .
AUC(0-t) 164.979 168.599 -2.15 0.8204 $1.5) 81.9 - 113.8 .
AUC(0-inl) 210.5M4 713.430 «1.35 0.9108 35.78 7.4 - 118.9 .
Re} 0.170 0.147 15.66 o.1109 $2.17 9.5 - 131.8 .
T W2l 4.47 4.856 -7.9¢ 0.4IM 408.09 75.0 - 109.1 .
LN(Cmazx) 3.20 3.260 «0.61 0.840% .0 80.9 - 118.8 98.0
R aC10-¢)} . 5.069 $.102 ~0.64 0.7187 $1.94 82.) - 11).9 2%.8
LR{AUC(0-inl]}] 5.208 5.312 -0.81 0.7145 36.08 7.5 - 116.9 ?5.8
Gender P vecsus Gender M
rotaulation (Pemalea vs. Males)
Gendet
fct povet ~==== 908 CI ==w== Nean
Patasster L 4 L Diffecence m 7| ) Ratio
Cmax 28,412 25.704 10.54 0.2310 60.82 95.9 - 125.2 -
Tmax 1.809 1.288 36.42 0.2146 $.40 87.6 - 185.2 .
AC(0-t} 100.344 165.897 .N 0.2600 72.12 'S.l_ - 121.6 .
AUCt0-int) 220.634 210.028. $.05 0.597% $2.7) 9.0 - 121.1 .
Rel 0.169 0.1%51 11.68 0.1J20 72.6) 9.9 - 124.5 .
T 1721 4.270 4.81) -11.27 0.1903 6€2.99 2¢.5 - 103.0 .
LM(Cnax} 3.016 1.2 2.9) 0.329¢ 6e.78 9¢.3 - 124.8 108.5
LN{AC(0-C) )} 5.173 5.09¢6 1.52 0.308) 73.80 5.2 - 122.6 108.1
WN(AUC({O~inL) ) 5.)66 5.318 0.92 0.6030 $4.54 89.7 - 122.9 105.0
statistical Compacisons of Plaaas Ibuprofen Phatmacokinetic Paremetecs
Oandar P versus Gender
rocaulation (Pemsles vi. tales)
Oendec
fet Power ===~= 30\ CI ===== Nean
Pacameter r L] Ditlecence m 7| (7} natio
Cmax 27.998 29.263 =-4.32 0.6002 65.67 81.8 - 109.5 .
Tear 3.5%¢ 1.808 7.1 0.0314¢ 6.22 12¢4.3 - 271.1 .
AUC(0-2) 12¢4.01¢ 11).072 9.60 0.2728 60.138 925.0 - 124.¢ .
AUC(O-int) 143.886 117.506 22.45 0.0607 J8.0) 102.9 - 142.0 .
Kel 0.298 0.306 ~2.4¢ 0.832¢ 1n.n 77.9% - 112.2 -
T 1/72e) 2.860 2.3 23.1% 0.2)02 16,47 91.0 - 155.¢ .
LK{Cnat) 3.299 3.3%6 -1.71 0.5)29 $5.99 80.9 - 110.2 2.4
LR[AUC(O-C) ] [, ] 4.707 1.94¢ 0.2478 70.30 6.1 - 125.0 109.6
wfascto-ing) ] 4.932 .74 1.9 0.0568 $2.62 102.7 - 141.7 120.7
Gendet P vetsus Oendetr N
rormulation (Pemales va. Males)
Oender
cecces NSRS =eccces | 2 Pover ~e=ac S0\ Cl =~-=- Mean
Pacanatet [ 4 [ ] Vitfecence T ) hatio
Cmax 30.385 29.925 1.54 0.0587 61.1% 67.0 - 116.1 .
k1 2,269 t.om 110.6$ 0.0669 4.9 111.9 - J0%.¢ o
AC{0-t) 137.252 116.29) 18.02 0.068) $2.20 101.0 - 1)¢.2 .
NL(O-int) 144.910 122.84¢ 17.96 0.112) 39.07 2.8 - 137.1 .
Kel 0.341 0.30% 11.8% 0.1)89 69.60 9.6 -~ 125.1 .
T 32l 2.101 2.)29 -9.77 0.155¢ 82.13 78.8 - 101.6 .
LM(Cnax) 3.091 3.)69 0.62 0.8092 40.68 88.2 - 118.2 102.1
LN AS(0-2)) 4.09% 4.7% 3.3 0.0605 £5.88 102.1 - 1)4.6 1172.2
(AUC(O-inl}) ) €.946 4.788 3.30 0.1111 $1.28 9.5 - 131.9 117.1

Oendec 7 ~ Pemale: test
Gendet N ~ raler telerence

Values foC Cendecs F and K ace the least-equete meens (LIMEANS) {raa Cthe ANOVA
. = value vas not calculeted
rce Oi{fecance = dilfecence betwean gendecs (f - N) expressed a3 & percentage of Gendec

PRIIT| = AOVA test [of signilicant diffecences betwesean gendecs
(* diffetance ie statistically significeant; p<0.0%)

POver = powel (V) o detect 20 differences between genders (6~0.09)

18
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statietical Comparisons of Plasmsa Hydcocodone Pharascokinetic Feremeters

Treataent B versua Treetment A
Male Subjects

Treataant

/0
()f'\()ly_s."S

Prct Povetr ----- 908 CI ~v-e- Mean
Paramstac L] A Dilfecrence PR T| (L] Ratio
Cnax 26.818 27.066 -0.92 0.9364 .16 78.9 - 119.2 .
Tmax 1.289 1.361 -5.31 0.8665 7.4¢ 39.3 - 150.1 .
AXC(O-2) 166.552 168.519 -1.17 0.7954 %%.00 0.9 - 106.7 .
AUC(O~-ing) 207.31) 206.702 -0.67 0.8940 5.77 90.6 - 108.1 .
Kel 6.15) 0.155 ~1.65 0.7467 95.17 9.4 - 107.) .
T /2l 4.70} 4.589 3.40 0.730¢ 70.68 9.5 - 115.9% .
LN({Cmax) 3.2 3.285 0.66 a.780) 67.41 9.3 - 116.9 101.2
LRI AUC(0-¢) ) 5.10) $.109 -0.12 0.8858 99.02 92.4 - 106.9 99.¢
LR(AUC(D-inl) ) $.J1¢ 5.319 =0.11 0.9039 9.9 91.5 - 108.1 99.¢
Treatneat B vecreus Treatment A
Pemale subjects
TCestaent
L ot POVEL  ~=nac 908 CI =~-==  Nean
Pacaneter ] A Difference T (L}] Ratio
Cnarx 28.011 26.49¢ 8.75 0.074) 98.04 100.8 - 116.7 .
Taay 1.096 2.65) ~-38.5) 0.232) 11.47 31,3 - 111.6 .
MC(0-) 185.52¢  171.20) 8.3 0.0100¢ .99 103.¢ - 113.¢
AC{O-int) " 227.971 226.394 0.70 0.87117 99.02 93.3 - 108.1 :
Kol 0.166 0.158 .89 0.2456 .17 7.8 - 112.0 .
T 1/2el [P 3} 4.855 -10.67 0.0857 89.60 9.2 - 99.5 .
Lo(Cmax) 3.330 3. 248 2.6} 0.1167 95.15 9.5 - 119.2 108.9
uln:ﬁ-;u 5.202 5.109 1.01 « 0.0151+ .92 103.4 - 116.¢ 109.7
LR{AUC(O-int) ] 5.)99 5.35¢% 0.7 0.3985 9.1) 9.1 - 112.6 104.0
statistical Comparisons of Plasma Ibuprofen Phatmacokinetic Parametels
Treataent 8 versus Treataent A
nale subjects
Treataent
® roct Powert wsece $00 CI -===- Nean
Patanstes L} A DifCerence M2t (V) Ratio
Caax 30.062 29.224 .87 0.7682 46.40 5.8 - 119.9 .
Twarx 0.991 1.525 =34.97 0.4082 5.7 -4.0 - 130.1 .
AUC(0-t) 116.332 116.404 -0.06 0.9895 7.1) 1.6 ~ 108.2 .
AC(0-int) 122.08) 120.844¢ 1.02 0.0158 7”.00 9).2 - 108.8 .
Kel 0.12 0.312 -0.2¢ 0.9242 9.9 95.2 - 10¢.) .
T /2l 2.2 1.267 0.30 0.9257 99.86 94.5 - 106.1 .
LN{Cmax} 1.381 3.6} 0.60 0.8384 45.00 85.8 - 121.) 102.0
LN(AC(0-2)) 1N 4.741 «0.07 0.9468 95.51 $1.2 - 108.9 99.7
LR[AUC{O-1n(} ] 4.766 «1mMm 0.20 0.8409 9%.95 2.9 - 1097 100.9
Treataent B versus Treataent A
Pemale subjects
Treataent
ret Powet ~==== $08 CI ~==== Nean
Pacaneter [ ] A Ditfecence T} ) Ratio
[~ 1] 31.261 27.759 12.62 0.0880 77.07 100.5 - 124.7 .
Teax 2.312 3.047 -39.89 0.0030¢ 35.91 4.2 - 80.0 .
AUC(0-t) 138.888 121.12¢ 14.67 0.001)¢ 99.00 107.1 - 122.%1 .
NIC(0-int) 142.782 137.49% 1.84¢ 0.3 98.5) 9%.2 - 111.5 .
Kel 0.351 0.212 12.6) 0.029)¢ 94.62 101.5 - 121.7 .
T Vel 1.996 2.610 -23.%) 0.1069 2¢.9¢ $2.4 - 100.5 .
LN(CnaK) ). 416 3.287 1.9 0.050) 84.) 1t.y - 127.1 11).8
W(AUC(O-L) } 4.908 .12 .81 0.0046¢ 9.)$ 106.5 - 122.8 114.4
wW{AUC(0-int)} 4.93) ¢.889 0.90 0.2686 .55 7.7 - 111.8 104.5

Treataant 8 « Vicoprolea(Rk) Teblets
Tteatment A « Vicoprefea(R) Tabletes

Yalues far Tceataente 8 and A ate the lesst-squete means (L3MEANS) fcom The ANIVA

. = value vas not calculated

Pet Diffacence = diffetence Detween tiestaente (8 - A expressed as a petcCentaqe of Treatment A

PRI|T| ~ ANOVA test {oc significant differences Detwean treataents
(* diltecance is statistically significent; p¢0.0%5)

Pover = powar (N} €0 detect 200 differenCes Detween Creatments {a=0.0%5)
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VP-30 Males Plasma tbuprofen Concentrations from Vicoprofen 400/1Smg

FIGURE 21
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VP-30 Females Plasma Iibuprofen Concentrations from Vicoprofen 400/1Smg

FIGURE 22
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. NDA/IND# 20-716 Suppl/Amend.# ORIG Submission Date:
Study #

tudy Type: PK/PD

4/26/96
VP-22

Volume:

1.16

Study Title: A PK/PD characterization of Vicoprofen® tablets in acute post-operative dental pain

Clinical Investigator

Analytical Investigator-Hydrocodone

Site Site .
Analytical lnvestigator-lbuprofen_ .
_ Site _
"Single Dose: Y Multiple Dose: N Washout Period: N/A
Cross-Over N Parallel Y  Other Design: N/A
Fasted Y FoodStudy N  FDA High Fat Breakfast N
If fasted, how long (hrs.)? (?)
Subject Breakdown
Normal Y  Patients Y Young Y Elderly N  Renal Hepatic
Subject Type  Males Group All = 72 M= 36 F= 36
Wcight Mean Range .., el Group = M= F=
Age Mean Range Group = M= F=
Subject Type  Females Group = M= F=
Weight  Mean Range ¢, el Group = M= F=
Age Mean _Bange Group = M= F=
Treatment Group  Dose DoSage Form Strength Lot# Lot Size
Vicoprofen® 15mg HC/ Tablet 7.5mg HC/ 55-0392 T
' 400mg [BU 200mg IBU
Ibuprofen Susp. 400mg Suspension 20mg/ml 131-13
Hydrocodone 15Smg Tablets 7.5mg 128-0191 T
[Placebo Tables Tablets 120-0191 ]
lPlacebo Susp. Suspension 131-01 ]
Sampling Times o
Plasma Prior to dosing and 20, 40, 60, 80, 100, and 120 min. and 2.5, 3, 4, 5, 6, 7, and 8 hrs after dosing.
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Hydrocodone plasma concentration (ng/ml)

Hydrocodone plasma concentration (ng/ml)
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Hydrocodone plasma concentration after vicoprofen 400/15 mg orally.
Each line represents a patient. At missing values the lines are interrupted. The squares indicate the means
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Vicoprofen Protocol VP-22
Plasma Drug Concentration Results
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Ibuprofen plasma concentration after vicoprofen 400/15 mg orally.
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VP-22-2201 Pain Intensity Differences
Patients with Moderate Baseline Pain

Somple sizes {n) rep ber of p iNg 8t aach evelustion time point.
Howevet, mesn values 2883‘!.82 are based on all patients, with vaiues
d aher i

*Resigniicantly ditterent lrom placebo {p<+0.08)

2.8
2 m
1.5 \> 1
.m , x 4\ ™ (7 |
[=]
& \\il (7
g8 05 i Pt
2 o
0 I
rm
05 - \I/II\\\IVIL”.. 00
-1 q-_A
0 1 2 3 4 5 7 8
Hours post dose
Vicoprolen  ~J=— {buprofen el Hydrocodone e=gp=— Placabo
ﬂ!:-‘o-_mh.-
] 4 T [
8 o X &7 (1 r .
X 10 X 1 s 9
.82)] ¢ 1. h i (. H {1.04)] o.w (033) ou" 11.01)
X 1
89) 03)] 043 (0. 3 T 338 (003 064 @D
3 3 3 3 3
.10) X i) 18 (0. . O8] o018 (098)| 02 (101)
8 s 8 e [
A (X[ [XEZ 0.036 ~0.035

¢ 3yNotd




FIGURE 3

(50°09>0) 0ae01d WoJ) Wesep Awesnbisey,

- UORTIDIWNS Joye PAIBIOdRAYe
SONBA Ui ‘SIUI0T 148 LO DISEQ 828 SUOTETWOD PUB SONBA USIW J0ASMON
Wod eunl UOHBNEAS W8S 18 Sunaswes swened jo Jequnu wesesde () sedis adwes

430 o eyand
w teE  |oasond
[ {4 ] “wi W0po00HiH
i o1 |vejsdngt
Wd gie Jusiiora
a0 )
0% 01d-DNV VoW

(1) 80 81890 0080 0690 £9€0 44390 {20
T [3 3 v Y 3 ] 1
gs0) {50 . ‘e ;
(g2 1) ﬂnx: 5 S :
e [ 3 [3 X /]
{960 mmn ; m { M . {gs1) 4 : [(FI AV
(121} 190 ltect) ¢€go 1) O (VU VIR TS W [ (A T X ¥ {ss'Q) ‘0
[] ¢ [) $ v 3 [¥] 1
930D 1800 2In0K
Id e P pA Bl vsjouingy —J— UIOIIONA —a—
9s0p 1sod s1NOH
V_I '] A 9 S v € 4 3 0
0. v
o s0-
Lid
L 0
] M L 60 W
c U 3
¢l o
Q ' m.
e /TNI.MHW\\ s
Lal
o0 ¢
X4
uled suljaseg 8J9A3S UM sjualied
saouaJay|g Aisualu) uled L0ZZ-22-dA
-~ \



i L e e R R B A R R e ]

NDA/IND# 20-716  Suppl/Amend.#  ORIG Submission Date: 4/26/96 Volume: L2

tudy Type: Interaction Study Study # VP-27
Study Title: A study of the interaction between Vicoprofen® tablets administered with and without a sorbitol containing suspension

Clinical Investigator Analytical Investigator

Site Site

‘Single Dose: Y Multiple Dose: N Washout Period: Seven Days
Cross-Over Y Parallel N Other Design:

Fasted Y FoodStudy N  FDA High Fat Breakfast N
If fasted, how long (hrs.)? 10

Subject Breakdown g
Normal ¥ Patients N Young Y Elderly N Renal N Hepatic N
Subject Type  Males Group All N= 34 M= 28 F= 6
Weight Mean 171 Range Group N= M= F=
Age Mean —?9—Range - Group N= M= F=
' Subject Type  Females Group N= M= F=
Weight Mean 143 Range Group N= M= F=
Age Mean —_—B—I-_R_angg "~ |Group N= M= F=
Treatment Group  Dose  Dosage Form  Strength Lot# Lot Size
TRT A 2 tablets tablets 7.5mg HC/ 55-0932.
B i 200mg IBU 1
TRTB 2tablets |  tablets | 7.5mg HC/ 55-0932 ]
200mg IBU
20ml Suspension Placebo 131-01 B
TRT C 2tablets |  tablets | 200mg IBU 29-0291 7
Sampling Times T

Plasma  12ml samples, prior to dosing and at 30, 60, 80, 100, 120, 140, 160, 180, 200,
220min., and 4, S, 6, 8, 10 and 12 hours after dosing
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Vicoprofen® Protocol VP-27

Pharmacokinetic Summary Statistics
Mean (+/- §.D.)
Analyte: Hydrocodone Bitartrate Ibuprofen
N=32 N=32
Parameter Vicoprofen Vicoprofen + Vicoprofen Vicopeofen + fbuprofen Parameter
{Units) Suspeasion Suspension (Units)
Cou 29.7(6.9) 28.9(6.7) 325(1.6) 33.2(6.2) 15.8(5.7) Con
{ng/mL) {mcg/mL)
Tow L.NDOINA 2.58(1.03)8 1.73 (1.19) 1.98 (1.19) 1.67 (0.96) T
{hour) {hour)
W 4.22(097) 4.09(1.17) 2.01 (0.65) 2.03 (0.39) 1.92 (0.38) [
(hour) : (hour)
AUC,_ 2511 (58.4) 212.7(59.9) 1182 (34.1) 122.1 09.2) 129.2(37.8) AUGC,
(ng/mL hr) {mcg/ml. kr)
- sleequivelence with Respect te Plesma M
Tcoatsent 8 versus Treatasnt A
Treatseat
e et Powec Contidence Iatervilg ———— Mean
Paconmstoer [ ] A Dillecence ot (L} (90t Contidence} {938 Confidence) Ratie
[ % 20.903 29.65) -2.52 e.459 .97 9.8 - 303.2 90.6 - 104.3 .
THAZX 1.388 1.738 46.9¢ 0.0007° 1.3 137.1 - 1%0.0 122.6 - 173.23 .
N 176,343 126394 -4.0) 0.991) 9.9 95.7 - 104.2 4.8 - 1651 .
AC-ter 212.92¢ 211.33¢ 0.6% 0.8252 .99 95.7 - 103.¢ 24,7 = 1686 -
L 0.1 .17 4.13 e.yo12 ”.% 97.3 - 110.8 9.1 - 112.2 -
RALP-LIFE 4.092 . .21y -3.01 e.€1)0 0.7 7.8 - 107.0 3.0 - 109.0 .
Lo 1.3 3.36S -0.8) e.4115 .9¢ ”n.9y - 102.9 90.8 -~ 104.1 97.2
e s.142 s.1u -08.0¢ e. 942 .99 93.4 - 10¢.4 94.6 - 103.3 9.8
LAC-INr $.30) s.31¢ e.10 e.4610 99.99 95.4 - 106.0 94.4 - 107.1 100.3

_ Trestsent 8 = 2 & Vicoprefen(f] Teblets ¢ 20 oL Serbitel Suspensiea = test
Treatnont A = 2 & Vicepcolenif] Tablets ~ relerence

Values for Troatsunts 8 and A ate the lesst—squace means (LSMEARS] Cton the NOWA
Pacassters with the °L* prelin acre leg-ttensforwed pacesatocs
. ® valwe ves ast cealculated

Pet Difleronce = diffeconce between trestments {8 = A) skpressed as & percuntaeqe of Treatment A

M {T] » NOVA test for significant ditleconces betuwesn treatsents

(* ditCeronce is etatistically significent; p¢08.03)

Power = pover {U) te detect 20\ diffocences batwsen trestoents (oed.93)

Mean Ratie « 108°%rxpitest ~ referonce) for log transleormed paraseters enly



BECT PACQIDIE n~-

VP-2T Subjects Plasma Hydrocodone Concentrations from Vicoprofen 400/15mg

VP-27 Subjects Plasma Hydrocodone Concentrations from Vicoprofen 400/15mg ¢ Placebo Suspension
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VP-27:lbuprofen Plasma Concentrations
Mean Data

30

Concentration in ug/mi

Time in Hours

-4vJ 37918504 153y

-<-Vicoprofen Tablets »¢Vicoprofen Tablets + Suspension —Ibuprofen Tablets

2 Tablet Dose (400mg Ibuprofen)
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2EST POSSIBLE copv

statiaticel Compacison of Plasma Jbupcolen Pharmacokinetic Patametats

Treataent A versus Tceatment C

Tee ¢ ret POWEr wem~emc-- Conlidence Intervals e-ecc--es  pean
Pagameter A c piffecence T (L] (907 Contidence) (957 ConCldence) Ratie
OWX 32.006 35.47¢ -9.7¢ 0.0280¢ 99.99 03.2 - 95.2 84.2 - 96.2 .
THAX t.172 1.738 2.13 0.0909 42.92 0).8 - 120.3 00.2 - 124.1 .
N 116.000  125.18) 7.3 0.0034¢ .99 8%.8 - 95.3 9.3 - 9%.1 .
AUC-IN? 121.532  128.70% -4.80 0.048)¢ .99 92.4 - 98.0 1.9 - 98.8 .
zL 0.361 0.373 ~3.28 0.2059 99.9% 9.1 - 100.) 92.3 -~ 101.0 .
NALP-LIPE 2.108 1.90) 10.79 0.0712 .71 10).9 - 117.7 102.6 - 119.0 .
LOAX 3.438 1.556 «3.40 0.0207¢ 29.96 8.4 - %41 82.4 - 93.2 8.6
TAUC 4.71% 4.002 -1.7¢ 0.0039¢ .99 9.0 - 95.1 .4 ~ 93,7 91.0
LAUC-INT 4.761 4.02 1. 0.0273e .99 920.6 - 96.9 920.0 - 97.6 93.7
statistical Compacrison of Plasma Ibuprefen Phacmacokinetic Pacemetecs )
Treatasnt 8 versus Treatment C
Treatnent
Means rct POWEL ceccccee COnCidence IAtervale =~=cceee-  Nean
Pacaneter | ] [ DitLecence Ry T} ) (307 Cont idence) (957 Contidence) satio
OnX 32.673 35.4¢ -7.09 0.0633 9.9 7.1 - 9.1 46.1 -~ 96.1 .
THAX 1.988 1.738 14.5¢ 0.344) 42.92 96.2 - 132.9 2.6 - 1)6.8 B
aNc 116.178  125.183 -7.19 0.00M¢ 29.99 90.0 - 95.7 9.4 - 96.2 -
AUC-TRY 122.606 124.708 -4, 0.04358¢ .99 92.5 - 7.0 1.9 - 90.6 .
KzL 0.368 0.373 -1.31 0.6573 9.9 93.1 - 102.2 94.4 -~ 102.9 .
MALP-LITE 1.062 1.903 8.3 0.1501 .71 101.5 - 115.2 100.1 - 116.6 .
LOWNX 3.4 1.55¢ -2.56 0.0750 99.96 8%6.0 - 97.0 34.9 - 98.2 1.3
LAUC 4.730 4.802 -1.52 0.0102¢ 99.99 90.0 - 9.1 9.4 - 96.7 2.0
LAUC-IN? 4.771, 4.826 -1.1) 0.054¢9 99.99 1.5 - 979 0.9 - %0.6 94.7
Treatment 3 vecsus Treatment A
Treatment
Heane ret POWRL  coccccce CORLIGenCe INLACVA]S mcccceee  Mean
Pacameter ] A OlfLecence ot ) (907 Contidence) (9350 Contidence) Ratle
O 31.673 32.006 2.09 0.6566 .99 9%.5 - 107.¢ 5.5 - 108.7 .
THAX 1.988 1.7 13.1% 0.4248 44.44 4.2 - 130.2 90.7 - 13).7 .
M 116.178 116.000 0.13 0.9530 99.99 92.1 - 103.2 96.5 - 10).8 -
NIC-10P 122.608 122.35)2 0.06 0.9808 .99 7.1 - 103.0 9.6 - 10).¢ .
=t 0.)63 0.361 2.00 0.52)8 .99 2.3 - 108.7 97.6 - 106.4 .
RALP-LIPE 1.062 21.108 -2.19 0.600¢ ”.0 1.6 - 104.0 90.4 - 108.2 -
LOWNX 3.4 3.438 0.8 0.55¢8 99.%¢ 27.0 - 109.$ 95.9 - 110.8 103.1
R T o 4.730 [Pyt 0.23 0.7027 9.9 97.8 - 104.3 97.2 - 103.1 101.1
LAUC~-TNP “m 4.761 0.21 0.726) 9.9 7.7 - 104.8 “97.0 - 103.2 101.0
Trestment 3 = 1 x vicoprofen(R) tablets ¢ 20 alL serbite] suspeasion ~ test
Treatment A = 1 x Vicoprefea(R) tablets ~ cefecence
Valuse feC Treatments B end A are the lesat-squece means (LINEZARS) Ccom the ANOVA
Pecametors with the L’ prefix ace log-tranclormed pacasetecs
« = value wves not calculated
et Difleconce = d{flerence between treatments (8 = A) expe 4 a8 & per ge of Tceataent A
PRI[T] = ANOVA test foc significant diflec b treat te
{® ditlecence {s statistically stignificent; p<0.08)
Power = powet (\} to detect 20\ differ b N tcoatments (e~0.08)
tesn Ratio « 100*exp(test ~ celeconce] Clocr log tcrenel d pactesatecs only
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VP-27 Subjects Plasma Ibuprofen Concentrations from Ibuprofen 400mg

VP-27 Subjects Plasma lbuprofen Concentrations from Vicoprofen 400/1Smg + Placebo Suspension
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VP-27 Subjects Plasma Ibuprofen Concentrations from Vicoprofen 400/15mg
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3418 lbuprofen / Official Monographs. USP 23

in which C 15 the concentration, in mg per mL, of 4-isobutyla-
cctophenonc in the 4-fsobutylacetophenone standard solution, W
is the weight, in mg, of Ibuprofen taken to preparc the Assay
weparation, and Ry, and Rs are the ratios of the 4-isobutylace-
tophenonc peak response to the valerophenone peak responsc ob-
taincd {rom the Assay preparation and the Standard preparation,
respectively: not more than 0.1% is found.gs

Change to read:
Assay— - : L
Mobile phase—Dissolve 4.0 g of chloroacetic acid in 400 mL
of water, and adjust with ammonium hydroxide to a H of 3.0,
Add 600 mL of acctonitrile, filter, and degas. Make adjustments
if necessary (sce System Suitability under Chromatography
(621)). - ’ . '
Internal standard solution—Prepare a solution of valerophe-
nionc in Mobile phase having a concentration of about 035 mg

' ‘permL. . o

‘Standard preparation—Dissolve an accurately weighed quar
tity of USP lbuprofen RS in Internal standard solution 1o obtain
a solution having a known concentration of about 12 mg per mL.

B¢-Isobutylacetophenone standard solution—Quantitatively
dissolve an accurately weighed quantity of 4-isobutylacetophen-
one in acetonitrile to obtain a splution -having a known concen-
tration of about 0.6 mg per mL. Add 2.0 mL of this stock solution
to 100.0 mL of /nternal standard solution, and mix 10 obtain, a
solution having 2 known concentration of about 0.012 mg of 4
isobutylacciophenone per mLgs ~ -. -

Assay preparation—Transfer about 1200 mg of Ibuprofen, ac-
curately weighed, to a container, add 100.0 mL of /nternal stan-
dard solution, and mix. S e

Chromalographic system (see Chromatography (621))—The

liquid chromatograph is equipped with a 254-nm detector and a
4.6-mm X 25-cm column that contains packing L1. The flow
ratc is about 2 mL per minute. Chromatograph the Standard
preparation, and record the peak responses as directed under
Procedure: the resolution, R, between the ¥buprofengs and in-
crnal standard peaks is not less than 2.5, and the relative stan-
dard deviation for replicate injections is not more than 2.0%.
®Chromatograph the 4-/sobutylacetophenone standard solution,
and record the peak responses as directed under Procedure: the
relative retention times are about 1.0 for valerophenone and 1.2
for 4-isobutylacetophenone, the tailing factors for the individual
peaks are not more than 2.5, the resolution, R, between the val-
crophenone peak and the 4-isobutylacetophenone peak is not less
than 2.5, and the relative standard deviation for replicate injec-
tions is not more than 2.0%. : o

Procedure—Separately inject equal volumes (about 5 uL) of
the Standard preparation, %the Assay preparation, and the 4-
Isobutylacetophenone standard solutiongs into the chromato-
graph, record the chromatograms, and measure the responses for
the major peaks. The relative retention times are about 1.4 for
the internal standard and 1.0 for ibuprofen. Calculate the quan-
:_ily. il: mg, of C3H,50; in the portion of Ibuprofen taken by the

ormula: . .

100C(Ry/Rs),

in which C is the concentration, in mg per mL,:5f USP Ibuprofen
RS in the Standard ::gparmion. and Ry and Rjs are the peak
response ratios obtai from the -Assay preparation and the
Standard preparation, respectively. C

*

Ibuprofen Tablets

Add the following: ' :
®Labeling—Where the Tablets are gelatin-coated, the label so

© Stales. s

~hange to read:

Dissolution (711)— " . S .
Medium: pH 1.2 phosphate buffer (sec under Buffers in the

seclion Reagents, Indicators, and Solutionsy, 900 mL.
®Apparatus 2: 50 rpm.q5 o

Fifth Supplement, USP-NF

Time: %60gs minutcs. .

Procedure—Determine the amount of C,3H,40, dissolved from
ultraviolet absorbances at the wavelength of maximum absorb-
ance at about 221 am of filiered portions of the solution under
test, suitably diluted with Dissolution Medium, if necessary, in
comparison with a Standard solution having a known concentra-
tion of USP Ibuprofen RS in the same medium. ®[NOTE—Where
the Tablets are labeled as gelatincoated, determine the amount
of CyyH40, dissolved from the ultraviolet absorbance at the
wavelength of maximum absorbance at about 266 nm from which
is subtracted the absorbance at 280 nm, in comparison with the
Standard solution similarly measured.)qs . : ’

Tolerances—Not less than ®80%ms (Q) of the labeled amount
of C"H“o; ts dissolved in -60.5 minutes.

9 to e '..<.:-;.
Water, Method I (921): not more than 5.0%, Scxcept that Tab-
lets labeled as gelatin-coated are exempt from this requirement. g

Addtholq!lmvlng: . ) ) . L
®Limit of d-isobutylacetopbenone—Using the chromatograms of
the Assay preparation and the 4-Isobutylacetophenone standard
solution _og:med as directed in the Assay, calculate the per-
centage of 4-isobutylacetophenone (C12H,40) in the Tablets taken
by the formula: - C ' ) :

07 10000C(A/WIXRY/Rs),

in which C is the concentration, in mg per mL, of 4-isobutyl-
acetophenonc in the 4-Isobutylacetophenone standard solution,
A is the average. weight, in mg,.of a Tablet, W is the weight of
‘Tablet powder taken to prepare the Assay reparation, [ is the
quantity, in mg, of ibuprofen per Tablet as obtained in-the Assay,
and Ry and R are the ratios of the 4-isobutylacetophenone peak
response to-the valeropbenone peak response obtained from the
Assay preparation and the -Standard preparation, respectively:
not.more than 0.1% is found per Tablety - -

Change to reed:

~-Mobile phase, Internal standard solution, ®andey Standard
preparation ® g—Prepare as directed in the Assay under fbu-
Proen- - .b.', ka4 - . . .t .- . to- -

- %4-Isobutylacetophenone standard soluti uantitatively
dissolve an accurately weighed quantity of ‘4-isobutylacetophen-
onc in acetonitrile to obtain a solution having a known concen-
tration of about 0.6 mg permL. Add 2.0 mL of this stock solution
to 100.0 mL of Iaternal standard solution, and mix to obtain 2
solution having a known concentration of about 0.012 mg of 4
isobutylaceto;ienone permLgp
- Assay preparation—Weigh and finely powder not less than 20
Tablets. Transfer an accurately weighed portion of the powder,
eauivaleut %o about' 1200 mg of ibuprofen, ta a suitable container,
add 100.0 mL of Internal standard solution, and shake for 10
minutes. ®{NOTE—Where the Tablets are coated, place an ac-
curately counted number of Tablets, equivalent to not less than
1200 mg of ibuprofen, in a container, add an accurately measured
volume of Internal standard solution, sufficient to obtain an As-
say preparation containing about 12 mg of ibuprofen per mL,
and about 15 glass beads, and shake until the Tablets are com.
pletely disintegrated.]qs Centrifuge a portion of the suspension
so obtained and use the clear supernatant soluliori_as‘ lhc_A{:uy

preparation. .
'pC‘;nmmtographic system (see Chromatography(621))—~The
liquid chromatograph is equipped with a 254-am detector and a
4.6-mm X 25-cm column that contains- packing Lt. The flow
rate is about 2 mL per minute. -Chromatograph the Srandard
preparation, and record the peak responses as directed under
Procedure: the relative retention times are about 0.75 for ibu-
profen and 1.0 for valerophenone, the tailing factors for the in-
dividual peaks arc not more than 2.5, the resolution, R, betiween
the ibn:rofen peak and the valerophenone peak is not fess than
2.5, and the relative standard deviation for replicate tnjections is
not more than 2.0%. Chromatograph the 4-Isobutylacetophenone
standard. solution, and record the peak responses as directed
under Procedure: the relative retention times are about 1.0 for
‘valerophenone and 1.2 for 4-isobutylacetophcnonc, the tailing fac-
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