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1. EXECUTIVE SUMMARY

The proposed product in this submission is Mucinex® DM Extended-release Bi-layer tablet for which
the sponsor has requested an OTC approval. Mucinex® DM is a combination drug product that
contains two active ingredients, guaifenesin and dextromethorphan hydrobromide in two strengths
(1200 mg guaifenesin / 60 mg dextromethorphan hydrobromide {HBr] and 600 mg guaifenesin / 30 mg
dextromethorphan HBr). Guaifenesin is an expectorant and dextromethorphan HBr (DM) is an
antitussive, and this proposed combination product is to be used a twice daily for the temporary relief
of cough associated with upper respiratory tract infection and related conditions.

" The sponsor conducted six clinical pharmacology studies to assess bioavailability/bioequivalence and
food effects of Mucinex DM. Also, a drug-drug interaction study was conducted to ensure the
guaifenesin and DM drug components in the proposed Mucinex DM formulation do not interact when
administered concurrently. The results from these studies are summarized as follows:

(1) PK profiles of guaiferesin and DM from Mucinex DM were similar to the reference drugs (e.g.,
Mucinex®, immediate release DM products)

(2) Food had no effect on bioavailability of guaifenesin and DM

(3) No drug-drug pharmacokinetic interaction between guaifenesin and DM. There are no major
clinical pharmacology issues,

A, Recommendation

The Office of Clinical Pharmacology and Biopharmaceutics/ Division of Pharmaceutical Evaluation-I1
(OCPB / DPE-II) has reviewed NDA 21-620. The DSI recommends accepting the data from the
pivotal bioequivalence studies except the data from specific samples from one subject in Study 2002-
08 and one subject from Study 2002-10 (see DSI report in DFS). The removal of these specific
samples will not have any significant impact on the outcome of the studies.

Reviewer

Shinja Kim, Ph.D.
Office of Clinical Pharmacology and Biopharmaceutics
Division of Pharmaceutical Evaluation I

Final version signed by Emmanuel Fadiran, Ph.D., Team leader

cc: NDA 21-620 Division File
HFD-870: Malinowski, Hunt
HFD-570: Fadiran, Szema, Chowdhury, Jackson, Shinja Kim




B. Summary of clinical Pharmacology and Biopharmaceutics Findings

The sponsor, Adams Laboratories, Inc., is seeking approval of Mucinex DM an extended release
bilayer tablet for the treatment of the temporary relief of cough associated with upper respiratory tract
infection and related conditions. This NDA is a 505(b)(2) application with an approval for OTC use for
guaifenesin and DM at the proposed dose regimen of 1200/60 mg every 12 hours; not more than
2400/120 mg in 24 hours. The sponsor requests approval of two dosage strength tablets: guaifenesin
1200 mg/DM 60 mg tablets, and guaifenesin 600 mg/DM 30 mg tablets. Mucinex™, a single-ingredient,
extended release tablet formulation of guaifenesin (NDA 21-282) received FDA's approval for two
dosage strengths of product (600- and 1200 mg).

In support of this application the sponsor submitied the results of six safety and pharmacokinetic
studies conducted in healthy male and female volunteers. Two of these studies were not reviewed because
they were conducted with experimental formulations of the product. The intention of the PK studies were
to determine the in vivo BE of Mucinex DM compared to an already approved reference (or currently on
the market) after a single and multiple dose (steady state), to assess the effect of food on the BA of
guaifenesin and DM delivered from the Mucinex DM product, to assess a possible drug-drug interaction
between guaifenesin and DM. Dissolution data was also provided to support the dissolution methods and
specification proposed for this product. -

BE/BA Assessment (Study 2002-08): In a single dose, three-way crossover study Mucinex® DM was
compared to marketed Mucinex® and Vicks® 44% Cough Relief. The study showed that Mucinex DM
was bioequivalent to the reference Mucinex® treatment in terms of guaifenesin as the 90% CI for the ratio
of Crnax and AUC were contained within 80% to 125%. However, the 90% CI for Cra and AUC of DM
were out of the 80-125% (Table 1).

Table 1. Point estimates and 90% confidence intervals for the log-transformed Cmax, AUCt, and AUCinf
values of guaifenesin and DM following single administration of the treatments (Study 2002-08)

Point 909% CI Point 90% CI
PK estimates estimates

Comparison | parameter Guaifenesin Dextromethorphan
Tet C/Trt A Conar 100 91.4-111 954 77.4-118
AUC, 93.5 88.8-98.5 86.6 75.0-114
ALC, 92.5 87.9-97.5 87.8 76.3-101
Trt C/Trt B Cinax 94.9 86.3-104 93.0 75.1-114
AUC, 96.1 91.2-101 848 73.6-98.1
AUCr 94.3 £9.5-99.3 85.8 74.3-98.4

A = Mucinex® plus Vicks® 44® 30 mg q6h for 2 doses - reference
B = Mucinex® plus Vicks® 44® 20 mg q4h for 3 doses — reference
C = Mucinex® DM :200/60 mg — test

PK at Steady State (Study 2002-10): The study was designed same as single dose study (2002-08),
except that the dose was administered ql12h for 6 days. Guaifenesin and DM from the Mucinex DM
tablet were BE at steady-state to the reference formulations in terms of Crmax and AUCqg, as the 90% C1
for treatment comparisons were contained within 80% to 125%. The minimum concentration (Cain) of
guaifenesin from the Mucinex DM tablet was 3- or 4-fold lower compared to that for the reference
(Mucinex®: guaifenesin 1200 mg) (Table 2).

The range of effective minimum concentration for guaifenesin is wide for current regimens and they
do not have the same total dose per day (e.g., 190 mg IR q8h; 200 or 400 mg q4h). C,;, of guaifenesin
from the proposed formulation falls within the known effective concentration level associated with
guaifensin (e.g., 190 mg IR formulation q8h; Figure 3 on page 12), thus one could assume that the
guaifenesin levels established in the steady-state trial for the proposed Mucinex DM formulation provided
clinically effective guaifenesin concentrations.



Table 2. Point estimates and 90% confidence intervals for the log-transformed AUC,,, C,.., and Crin
of guaifenesin and DM following ntultiple administration of the treatments

Point 90% C1 Point 90% C1
PK estimates - estimates
Comparison | parameter Guaifenesin Dextromethorphan
Tt C/Trt A AUC,, 96 91.1-101 101 87.6-116
C o 93 85.3-100 104 90.2-121]
Chin 27 18.1-40.5 84 71.8-97.2
Tt C/Trt B AUC,, 97 92.0-102 103 89.8-119
Crax 90 83.3-978 105 91.2-122
Coin 31 20.8-46.5 84 72.1-97.6

A = Mucinex® plus Vicks® 44® 30 mg q6h for 2 doses - reference
B = Mucinex® plus Vicks® 44® 20 mg q4h Tor 3 doses — reference
C = Mucinex® DM 1200/60 mg - test

Effect of Food (Study 2002-12):

The effect of food on the BA of guaifenesin and DM from the Mucinex DM formulation was assessed
in a 2-way crossover design. The study showed that a high-fat and high-caloric meal had no effect on the
bicavailability of guaifenesin from the Mucinex DM tablets, however, Toy, of guaifenesin was delayed by
approximately 1.5 hours. Food increased the C..,, but not AUC,,, of DM by 21% without change in T,
(Table 3).

Table 3. Point estimates and 90% confidence intervals for the log-transformed C,.., and AUCs
of guaifenesin and DM following single administration of the treatments

Treatment* PK parameter Point estimates 90% confidence
intervals
Guaifenesin
TRT B/ TRT A Cmax 96 82.2-100
AUCt 93 B5-94.6
AUCinf 27 B5-94.5
Dextromethorphan
TRT B/ TRT A Cmax 121 107-136
AUCt 108 96.7-121
AUCinf 107 96.4-120

A = Mucinex® DM 1200/60 mg, under fasted - reference
B = Mucinex® DM 1200/60 mg, fed condition- test

This reviewer is of the opinion that the 21% increase in Cpy of DM and delay on T, of guaifenesin
may not be clinically relevant and therefore, Mucinex DM can be taken without regards to meals.

Drug-Drug Interaction (DDI):

Study 2001-15 examined the interaction potential of guaifenesin and DM when administered as
Mucinex® DM (1200 mg guaifenesin/ 60 mg DM) and reference products, Mucinex® (1200 mg
guaifenesin) and immediate-release DM (Benylin®) liquid (30 and 60 mg administered in divided doses
every 4 h or every 6 h over a 12-hour dosing interval). The study concluded that there was no evidence of
a drug-drug pharmacokinetic interaction between DM and guaifenesin when the various treatments were
compared (Table 4).




Table 4. Point estimates and 90% confidence intervals for the log-transformed (dose normalized)
Criax and AUCs of guaifenesin and DM following single administration of the treatments

Comparison PK parameter Point estimates 90% confidence !
' intervals
Guaifenesin
TRT A/ TRT B Crax 97.3 88.7-107
AUC, 100 93.8-108
AUC, 97.0 90.1-104
Dextromethorphan
TRT A/ TRTC Croax 97.6 110-153
AUC, 101 87.3-118
AUC,» 102 88.2-119
TRT A/ TRT D Crax 93.0 77.6-111
AUC, . 718 66.0-91.6
AUC ¢ 77.8 66.1-21.5
TRTE/TRTC Conan 106 89.9-124
AUC, 101 87.1-117
AUCr 101 87.7-117
TRTF/TRTD Crax 87.5 73.6-104
AUC, 885 75.7-103
AUCq¢ 89.9 77.0-105

A = Mucinex® DM 1200760 mg, - test,

C = Benylin® 30 mg q6H x 2 doses — reference.

]

E = Benylin® 15 mg q6H x 2 doses — reference,

Dissolution: The dissolution method and specification for Mucinex DM regular and maximum strengths

proposed by the sponsor are as follows:

Method: USP basket,

e i s s p———

B = Mucinex® - reference
D = Benylin® 20 mg q4H x 3 doses — reference

F = Benylin® 30 mg g4H x 3 doses — reference

The dissolution method and specifications were established based on previous recommendation by
the FDA for the already approved extended release product Mucinex® and importantly, based on

dissolution studies using different media and dissolution speeds.

Specifications
Maximum Strength (1200/60 mg) ( Regular Strength (600/30 mg)
Time Guaifenesin | DM Guaifenesin DM
1 hour
{ 2 hour
6 hour
|12 hour g




IL. QUESTION BASED REVIEW
A General Attributes
L What are the highlights of the chemistry and physico-chemical properties of the drug

substance and formulation of the drug product?

Drug Substance

The active ingredients in Mucinex™ DM are guaifenesin and DM hydrobromide. Guaifenesin has
been used widely in the United States for over 50 years as an expectorant. The sponsor has received
marketing approval for Mucinex 600 mg and 1200 mg tabtets (Mucinex™ ER). DM hydrobromide is
also a well known active pharmaceutical ingredient used as a cough suppressant.

Drug Product

Mucinex™ DM (guaifenesin/Dextromethorphan HBr) extended release tablets were designed as a
line extension to Mucinex 600 mg and 1200 mg tablets. Mucinex DM tablets are presented in two dosage
strengths, 1200 mg guaifenesin/ 60 mg DM and 600 mg guaifenesin/30 mg DM. Mucinex DM tablets are
manufactured as bi-layer formulation by ~— ~————  immediate release layer (IR) and a modified
release layer (MR) into a tablet. The components and composition on Mucinex DM for both strengths are
shown in the Tables 5 and 6 below.

Table 5. Mucinex DM ER Tablet (1200 mg Guaifenesin/60 mg DM HBr)

Component Amount Representative batch (kg)' | Representative batch (kg)'
{mg/tablet) IR layer MR layer

Guaifenesin 1200.0 136.8 606.0

Dextromethorphan HBr 60 10.80 27

Microcrystalline cellulose

Sodium starch glycolate -

Hypromellose

Carbomer 934P - T T—

Magnesinm stearate __r_

FD&C Blue #1 Aluminun Lake, =

Water purified®

|_Total weight 15304 [ 288.0 L §78.24 ]

! Based on batch size of m=r—= tablets *Water is removed during processing

Table 6. Mucinex DM ER Regular Strength Tablet (600 mg Guaifenesin/30 mg DM HBr)

Component Amount Representative batch (kg)' I Representative batch (kg)!
(mg/tablet) IR layer MR Jayer

Guaifenesin 600.0 136.8 606.0

Dextromethorphan HBr 30 10.80 27

Microcrystalline cellulose ]

Sodium starch glycolate |

Hypromellose

Carbomer 934P o

Magnesium stearate |

D&C Yellow #10 Aluminus Eake -~ | )

Water purified’

Total weight 765.2 T 2880 1 67824 . |

" Based on batch size of == itablets *Water is removed during processing

The batches used in the PK studies, except the food effect study (2002-12;

~— batch size}, were

~—— which represents slightly less than™ = f the commercial batch size ~—— ).




2. What are the mechanism of action, prepesed therapeutic indications and dosage
recommendations for Mucinex DM tablets?

Mechanism of Action and Proposed Indication:

Guaifenesin is an expectorant that increases respiratory tract fluid secretions and helps to loosen
phlegm and bronchial secretions. By reducing the viscosity of the secretions, guaifenesin increases the
efficiency of the cough reflex and of ciliary action in removing accumulated secretions from trachea and
bronchi. Guaifenesin is readily absorbed from the intestinal tract and is == metabolized and excreted
in the urine. Guaifenesin has a plasma half-life of approximately 1 hour.

DM is a well known orally administered antitussive agent which has no analgesic or addictive
properties. The drug acts centrally and elevates the threshold of coughing with potency approximately
equal to that of codeine in depressing the cough reflex. In therapeutic dosage, DM does not inhibit ciliary
activity. DM is €==—3 absorbed from the gastrointestinal tract, metabolized by the liver, and excreted
primarily in the urine. DM is metabolized by cytochrome P450 2D6 and, thus, undergoes
metabolism. The proposed indications for Mucinex DM tablets are for the temporary relief of cough
associated with upper respiratory tract infection and related conditions.

DOSAGE AND ADMINISTRATION (as per proposed label)

Adults and children 12 years and older:
e For the 600mg/30mg product, 1 or 2 tablets every 12 hours; not more than 4 tablets in 24 hours.

¢ For the 1200mg/60mg product: one tablet every 12 hours; not more than 2 tablets in 24 hours.
Children under 12 years of age: do not use

B. General Clinical Pharmacology

1. Is the systemic exposure after single administration of the extended release formulation
comparable (by bioequivalent standards) to that after the administration of the reference
products?

Study 2002-08 was an open-label, single dose, randomized, 3-way crossover study in 36 healthy male and
female volunteers conducted to determine the relative bioavailability of an experimental formulation of
Mucinex DM containing 1200 mg guaifenesin and 120 mg DM compared to that of two reference
formulations. The subjects were randomized and placed into one of three treatment groups.
¢ TRT A: 1200 mg controlled release guaifenesin product (Mucinex) and DM as an immediate-
release liquid formulation (Vicks® 44%) 30 mg q 6h for 2 doses (reference) after an overnight fast.
¢ TRT B: 1200 mg guaifenesin and Vicks” 44% 20 mg q 4h for 3 doses (reference) after an
overnight fast.
* TRT C: 1200 mg controlled release guaifenesin and 60 mg DM formulation (test) after an
overnight fast.

Statistical analysis of the PK parameters and a graphical representation of the individual C,, and AUC of
guaifenesin and DM are shown in Tables 7-8 and Figures 1-2 below:




Table 7. (arithmetic) Mean {%CV) and median PK parameters of guaifenesin and DM
following single dose of the treatments

Mean Median | Mean (%CV) [ Median
(%CV) .
Parameter Trt | N Guaifenesin DM
AUCt A 36 7730 (46) 6854 248.1 (232) 31.3
(ngeh/mL}) B 34 7477 (45) 6948 271.1(237) 317
C 32 7082 (40) 6847 253.2 (239) 24.7
AUCinf A 36 7836 (46) 6956 294.3 (246) 31.5
(ngeh/mL) B 34 7616 (45) 6948 339.4 (250) 320
C 32 7102 (40) 6899 316.6 (252) 25.0
Croax A 36 1743 (52) 1545 7.95(156) 2,38
(ng/mL) B 34 1783 (45) 1615 8.60 (158) 247
C 32 1710 (47} 1525 7.48 (165) 2.55
T nax (hr)* A 36 1.25 (53) 1.00 832(35) 8.00
B 34 1.27 (66) 1.00 8904 1.75
C 32 1.55(51) 1.5 6.30(42) 1.5
ty2 (hr)* A 36 2.6 (52) 2.27 10.9 (86) 757
B 34 3.19(57) 2.717 1E.3{101) 7.11
C 32 1.24 (41) 1.05 12.6 (92} 8.64
CL (L/h) A 36 192 (57) 173 2044 (105) 1394
B 34 191 (47) 165 1920 (86} 1374
C 32 201 {50) 174 2756 (128) 1760

A = Mucinex® plus Vicks® 44® 30 mg qbh for 2 doses — reference
B = Mucinex® plus Vicks® 44® 20 mg g4h for 3 doses — reference
C = Mucinex® DM 1200/60 mg - test

Figure 1. Individual guaifenesin C,,,, and AUC;, values following single administration of the treatments

o . 3=
==
—_—t— e
ki
= 5o
=m £
: z
s g
<
" Bty
]
T T T iU T T T
A 8 ¢ A Q I




Figure 2. Individual DM Cy.x and AUCiyvalues following single dose of the treatments
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Table 8. Point estimates and 90% confidence interval In for the log-transformed Cp.y and AUCs
of guaifenesin and DM following single administration of the treatments

Point 90% CI1 Point 90% CI
PK estimates estimates
Comparison | parameter Guaifenesin Dextromethorphan
Trt C/Trt A Cinax 100 91.4-111 95.4 T14-118
AUC, 93.5 88.8-98.5 86.6 75.0-114
AUCy 92.5 87.9-97.5 87.8 76.3-10i
Tre C/Trt B Corax 94.9 86.3-104 93.0 75.1-114
AUC, 96.1 91.2-101 848 73.6-98.1
AUC,¢ 94.3 89.5-99.3 85.8 74.3-984 |

From this study the following conclusions were reached:
e Guaifensin in the proposed tablet is bioequivalent to that of the reference as 30% CI for the ratio
of AUC and C,,, are contained within 80-125%.
+ DM is widely recognized as a highly variable drug, as shown in this study. This may be
explaining the 90% confidence intervals for the ratios of both the Crax and AUC are outside the
BE limit of 80-125%. However, the point estimates of the ratios for Crax and AUC are >0.85 this
indicating similar BA between the test and reference products.

2. Is the systemic exposure after multiple administrations (steady-state) of the extended release
formulation comparable to that after the administration of the reference products?

Study 2002-10 was an open-label, multiple dose, randomized, 3-way crossover study in 36 healthy male
and female volunteers conducted to determine the steady state PK of guaifenesin and DM from an
experimental formulation containing 1200 mg guaifenesin and 60 mg DM compared to two reference
formulations. The subjects were randomized and placed into one of three treatment groups administered
every 12 hours for 11 doses.

10




TRT A: 1200 mg guaifenesin {Mucinex®) plus 60 mg DM (Vicks® 44% 30 mg q6h x 2 doses) q12h for
11 doses (reference)

TRT B: 1200 mg guaifenesin (Mucinex®) plus 60 mg DM (Vicks® 44® 20 mg q 4h x 3 doses) q12h for
11 doses (reference) )

TRT C: 1200 mg guaifenesin and 60 mg DM (Mucinex DM) q12h for 11 doses (test)

The statistical analysis of PK parameters for guaifenesin and DM are shown in the Tables 9-10. The
mean steady-state plasma guaifenesin concentration-time profiles from various dose administrations are
shown in Figure 3: these dosing regimens are allowed under the regulation of the OTC monograph for
guaifenesin. Distribution of individual PK parameters of guaifenesin and DM is presented in the Figures
4-5 below.

Table 9. Mean (%CV) and median PK parameters of guaifenesin and DM following
multipte doses of the treatments (Study 2002-10)

Mean Median Mean (%CV) | Median
{(%CV)
Parameter Trt | N Guaifenesin Dextromethorphan
AUCss A 35 7540 (34) 7366 181.9 (220) 394
{ngeh/mL) B 35 7403 (33) 7230 169.2 (238) 368
C 34 7138 (32) 6992 175.3 (211) 377
Cornax A 35 1935 (39) 1910 17.96 (209) 4.1
{(ng/mL) B 35 1938 (33) 1910 17.25(229) 425
C 34 1780 (36) 1770 17.21 (196) 4.36
Crum A 35 75.5(98) 59.0 11.95 (235) 227
(ng/mL) B s 59.6 (87) 361 11.02 (236) 2.28
C 34 18.2 (101) 13.7 10.98 (225) 1.86
Caversge A 35 631 (34) 614 15.17 (220} 331
(ng/mL}) B 35 618 (33) 603 14.1 (238) 307
C 34 601 (31) 583 14.61 (211} 3.14
Tomax (hr) A 35 1.22(0.7) 121 125 (2.4) 121
B 35 1.21 (0.4) 121 126 (1.4) [21
C 34 1.21 (0.7) 121 125(1.3) 121
1 (hr) A 35 3.11¢41) 3.07 3.1 {41) 3.07
B 35 3.22¢42) 3.05 3.22(42) 3.05
C 34 1.91 (44) 1.67 1.91 (44) 1.67

A = Mucinex® plus Vicks® 44® 30 mg q6h for 2 doses - reference
B =Mucinex® plus Vicks® 44® 20 mg q4h for 3 doses - reference
C = Mucinex® DM 1200/60 mg - test

Table 10. Point estimates and 90% confidence intervals for the log-transformed AUC, Crax and Cryy
of guaifenesin and DM following single administration of the treatments

Point 90% CI Point 90°% C1
PK estimates estimates
Comparison | parameter Guaifenesin Dextromethorphan
Trt C/Trt A AUC 96 91.1-10t iot 87.6-116
Crax 93 85.3-100 104 90.2-121
Cmin 27 18.1-40.5 84 71.8-972
TnC/TrtB AUC, 97 92.0-102 103 89.8-119
Croax A 83.3-97.8 105 91.2-122
Crin 3l 20.8-46.5 84 72.1-87.6
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Figure 3.
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The following summarizes the findings from this study:

¢  Guaifensin in the proposed tablet is bioequivalent to that of the reference as 96% CI for the ratio of
AUC,; and Cpax 5 are contained within 80-125%, while Cri, was not (3 or 4-fold lower for the test
product compared to reference). However, this Cpin was within the known effective concentration
level assoctated with guaifensin (e.g., 190 mg IR formulation g8k shown in Figure 3).

+ DM in the proposed tablet is bioequivalent to that of the reference as 90% CI for the ratio of AUC,,
and Crax s are contained within 80-125%, while Cyy, was not. However, the point estimates of the
ratios for Cyy, were 0.84, indicating similar BA between the test and reference products.

C. Extrinsic Factors
Does guaifenesin affect the PK of DM and vice versa?

Study 2002-15 was an open-label, single dose, randomized, 4-way crossover study in 36 healthy male and
female volunteers conducted to determine the pharmacokinetics of guaifenesin and DM when
administered alone compared to when they are co-administered. The subjects were placed into one of 4
treatment groups.

Group 1: Test formulation Mucinex® DM 1200/60 mg (Treatment A).

Group 2: Reference Mucinex® 1200 mg (Treatment B).

Group 3: 60 mg of DM in a reference IR liquid formulation (Benylin®) according to two different
dosing regimens (1/2 of the subjects received 30 mg DM g6H x 2 doses [Treatment C],
while the other half received 20 mg DM g4H x 3 doses {Treatment D]).

Group 4: 30 mg of DM in a reference IR liquid formulation (Benylin®) according to two different
dosing regimens (1/2 of the subjects received 15 mg DM g6H x 2 doses [Treatment E],
while the other half received 10 mg DM g4H x 3 doses [Treatment F]).

Those subjects that received 30 mg in one treatment period received 15 mg DM in another treatment
period; similarly, those that received 20 mg in one treatment period received 10 mg DM in a subsequent
treatment period.

Statistical analysis of the PK parameters for guaifenesin and DM following administration of the

treatments are summarized in Tables 11-12. Individual DM C,,, and AUC following the treatments are
shown in Figure 6.

13



Table 11.

. Mean (%CV) and median PK parameters of guaifenesin and DM from Study 2001-15

Parameter Trt N Mean Median Trt | N | Mean (%CV) Median
(ACV)
Guaifenesin DM
AUCt A 32 8732 (55) 7579 A 32 68.19 {165) 27.82
{ngeh/mL) B | 32| 8657(49) 8346 C | 16| 8228(150) 2348
D | 15| 4429(83) 26.14
E 16 39.75 (155) 16.06
F |15 ] 198381 12.94
AUCinf A 32 8761 (54) 7734 A 32 68.85 (164) 28.09
{ngeh/mL) B 32 8953 (48) 8826 C 16 82.67 (149) 23.86
D 15 44.68 (83) 26.32
E 16 40.32 (155) 16.23
F 15 20.11 (80) 13.17
Crax A 32 2176 (61) 1830 A 32 4.83 (128) 2.56
(ng/mL) B | 32| 214547 1915 C |16} 471(130) 1.67
D |15 3.13 (75) 272
E 16 208 (122 1.18
F 15 1.29 (70} 0.8
Tone (h1) A |32 1447 1.50 A |32 5.06 (18) 5.0
B 32 0.91 (55) 0.75 C 16 831 (19 8.5
D 15 7.01(28) 6.0
E i6 8.03 (31) 9.0
F | I5 77331 6.0
15 (hr) A | 321 13186 1.08 A 132 7.7(23) 6.9
B | 32| 47900D) 3.03 C {16 7.5(26) 6.8
D 15 7.0(22) 6.6
E | 16 73031 6.5
F 15 74027 7.0

A =Mucinex™ DM 1200/60 mg, - test,

D = Benylin® 20 mg q4H x 3 doses — reference,

C= BenylinFBO mg q6H x 2 doses — reference

F = Benylin® 10 mg q4H x 3 doses — reference

Table 12. Point estimates and 90% confidence intervals for the log-transformed (dose normalized)
Cmax and AUCs of guaifenesin and DM following single administration of the treatments

E = Benylin® 15 mg q6H x 2 doses — reference

Treatment* PK parameter Point estimates 90% confidence
intervals
Guaifenesin
TRT A/TRTB Crax 973 88.7-107
AUC, 100 93.8-108
AUC 97.0 90.1-104
DM
TRT A/TRT C Cras 97.6 110-153
AUC, 101 87.3-118
AUC, 102 88.2-119
TRT A/TRT D Crnax 93.0 77.6-111
AUC, 77.8 66.0-91.6
AUC,: 178 66.1-91.5
TRTE/TRTC Coax 106 89.9-124
AUC, 101 87.1-117
AUC;, 101 87.7-117
TRT F/ TRT D Cnax 87.5 73.6-104
AUC, 88.8 75.7-103
AUC,, 89.9 77.0-105
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Figure 6. Individual DM C,, and AUC, ¢ values following single dose of the treatments
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The following summarizes the findings from this study:

¢ The pharmacokinetics of guaifenesin is not affected by co-administration with DM. Ninety
percent confidence intervals for the log-transformed PK parameters of guaifenesin (Coa, AUC,
AUC;,;) administered alone (Mucinex) versus its coadministration with DM (Mucinex DM) were
within goal post for BE.

e  For DM, the AUC,;, AUC, and C,,, ratio comparison of test to reference treatment (comparisons
A/C, A/D) showed the confidence interval range from 66.1 - 119%, 66 — 118% and 73.6 — 153%,
respectively. While the point estimates ranged from 0.78 to 1.30 indicating that the change in PK
is not likely to be clinically significant.

D General Biopharmaceutics
1. Was the to-be-marketed formulation used in the Pharmacokinetic studies?

Yes. The maximum strength batches (lot nos. PB01-H30, PB01-H43 and PB01-H44) and the regular
strength batches (lot nos. PB01-H53, PBO1-H54 and PB01-H54) were manufactured (between July 31,
2001 and August 13, 2001), and the BE studies were performed using the lot #PBO1-H30 (3 studies) and
#PB01-H43 (food effect study) only. In addition, batch size for PB01-H30 was =ee—mcmme——— ' actual
tablets)and ~" for PBO1-H43 ( === actual tablets) and PB0OI-H44. Batch size for regular strength
was ~~— (theoretical) for all ~batches. Biobatch PB01-H30 is considered pilot batch since the size is

—===-of commercial batch | <= i tablets), while PB0O1-H43 is not. The similarity (f;) factors for
guaifenesin and DM between PB01-H30 and PB01-1143 are — . respectively, therefore, the
small batch size of PB01-H30 dose not pose a problem.

2. What is the effect of food on the BA of guaifenesin and DM from the Mucinex DM
formulation?

Study 2002-12 was an open-label, single dose, randomized, 2-way crossover study in 36 healthy male and
female volunteers conducted to determine the effect of a high-fat meal on the relative BA of an
experimental formulation containing 1200 mg guaifenesin and 60 mg DM compared to that in the fasting
condition. Subjects were placed into one of two treatment groups described below.
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TRT A:
TRT B:

Table 13. (Arithmetic) Mean (%CV}) and median PK parameters of guaifenesin and DM

Mucinex® DM 1200/60 mg, under fasted - reference

Mucinex® DM 1200/60 mg, under fed (high-fat breakfast) - test.

following single dose of the treatments (Study 2002-12)

Mean Median Mean Median
(YoCV) (%CV)
Parameter Trt | N Guaifenesin Dextremethorphan
AUCt A 35 8107 (43) 7777 8107 (43) 7777
{ngeh/mL) B 36 7077 (39) 6201 7077 (39) 6201
AUCinf A 35 | 8128 (43) 7789 466.5 (212) 34.13
{ngeh/mL) B 36 | 7093 (39) 6228 472.1 (207) 37.81
Coux A 35 2030 (43} 1760 10.72 (149) 3.02
(ng/mL) B 36 1825 (43} 1520 12.76 (140) 3.47
T A 35 1.61(71) 1.50 623 (57) 6.0
(hr) B 36 293 (49 3.00 5.74 {40} 5.0
1, (hr) A 35 1.15 {31} 1.04 138(93) 8.52
B 36 0.85(14) 0.85 13.5 (99) 8.0
CL (L/h) A 35 172 (38) 54 2343 (143) 1287
B 36 190 (32) 193 2246 {(129) 1174

A = Mucinex® DM 1200/60 mg, under fasted - reference
B = Mucinex® DM 1200/60 mg, fed condition- test

Table 14. Point estimates and 90% confidence intervals for the log-transformed C,.,,, and AUC
of guaifenesin and DM following single administration of the treatments

Treatment* PK parameter Point estimates 90% confidence
intervals
Guaifenesin
TRT B/ TRT A Cmax 96 82.2-100
AUCt 93 85-94.6
AUCInf 27 85-94.5
Dextromethorphan
TRT B/ TRT A Cmax 121 107-134
AUCt i08 96.7-121
AUCinf 107 96.4-120

Figure 7.

Individual DM Cy,, values following the treatments
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The following summarizes the findings from this study:

» High-fat meal had no effect on the bioavailability of guaifensin from the Mucinex-DM tablets.
Ninety percent CI for the ratio of AUC and C,, were within BE requirements (80-125%). Food
caused a delay in Tax of guaifensin by approximately 1.5 hours, .

e High-fat breakfast increased the Cp, of DM by 21%, but had no effect on AUC and Tpax.

s  21% increase in Cyey of DM and a delay of 1.5 hrs in T, of guaifenesin may not be clinically
relevant. Therefore, Mucinex DM can be taken without regards to meals.

3. Can in vive bioavailability/bioequivalence study for lower (Regular) strength be waived?

Yes. [nvivo BA/BE study for 'Regular’ strength can be waived because the formulation of Mucinex DM
tablets are compositionally proportional and the similarity (f;) factor between Mucinex DM 1200/60 mg
and 600/30 mg strengths are within the ‘sameness/equivalent’ criteria: 2 factor for guaifenesin between
1200 mg and 600 mg are .= Similarly, f2 factor for DM between 60 mg and 30 mg arc -~

4. Are the dissolution method and specifications supported by the data provided by the
sponsor?

The proposed method is acceptable, however, the modifications are recommended for specifications: The
sponsor stated that dissolution method development for Mucinex® DM was based on the knowledge
gained from dissolution testing of Mucinex® tablets. , ’

S,

17



SRR

S it 3 B, g e e PRI e Tl

T e e il

T —.

B

E. Analytical Methodology
Was the suitability of the analytical method supported by the submitted information?

Plasma concentrations of guaifenesin and DM in the pharmacokinetic studies included in this review were
determined using a HPLC and LC/MS/MS, respectively with a lower limit of quantification (LLQ) of —

«me=  [espectively. The accuracy and inter-day precision were acceptable for all the
studies \ === Bias or %CV) for pre-study and in-study validation information. Information regarding
stability and % of recovery was also provided. Table below summarizes the findings for the validation
method used in the pivotal BE study.
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Table 15. Assay performance (in-study validation) for Guaifenesin and DM

Guaifenesin DM
Linearity Satisfactory: Standard curve range from == Satisfactory: Standard curve range from  veeses
———— - . _
Accuracy Satisfactory: % Bias ranged from  wwemse=  Satisfactory: % Bias ranged from . *eSme o4 e

at three QC concentrations

QC concentrations. .

Presicion
Satisfactory: %CV from —~mmeew at three QC  Satisfactory: %CV ranged from  eraewes at three
concentrations. QC concentrations.

Specificity Satisfactory: sample chromatograms submitted ~ Satisfactory: sample chromatograms submitted

F. LABELING COMMENTS

There ne labeling recommendations at this time.

19




2_ Page(s) Withheld

§ 552(b)(4) Trade Secret / Confidential

< § 552(b)(5) Deliberative Process

BO § 552(b)(5) Draft Labeling

Withheld Track Number: Clin Pharm/Bio-



B. INDIVIDUAL STUDY REVIEWS
Protocol #2002-08
Study Type: BE/single dose.

Title: A definitive bioequivalence study designed to examine the bioavailability of guaifenesin and
dextromethorphan from an experimental controlled-release formulation in normal healthy volunteers
compared to reference guaifenesin and dextromethorphan products.

Clinical Investigators: Dennis N. Morrison, D.0., Bio-Kinetic Clinical Applications, Inc. Springfield,
MO.

Objectives: To compare the relative bioavailability of guaifensin and DM from the proposed and
refenced product.

Study Design and Methed: The healthy volunteers were randomized and placed into one of three
treatment groups. There was a 14-day washout between doses.
¢ Treatment A: Mucinex® (lot ##B01-H34A3) plus Vicks® 44® (lot #1141RX) 30 mg q6h for 2
doses (reference)
* Treatment B: Mucinex® (lot #PB01-H34A3) plus Vicks® 44® (lot #1141RX) 20 mg q4h for 3
doses (reference)
e Treatment C: Mucinex® DM (lot #PB01-30A3) {test)

Criteria for Evaluation: PK parameters (AUC, Cpay, Toax, CL, t112) of guaifenesin and DM.

Blood sampling times: t=0,0.5,0.75,1, 1.5, 2, 3,4,4.5,4.75,5,5.5,6,6.5,6.75,7,7.5, 8,9, 10, 11,
12, 14, 16, 24, 36, 48, 72 and 96 hours post dose.

Analvtical Methodology
Assay Method: HPLC (guaifenesin), LC/MS/MS (DM)

Assay Sensitivity (standard curves): T ————
Accuracy and Precision: Precision and accuracy for guaifenesin QC ranged
respectively. Precision and accuracy for DM QC ranged e

ettt oy

Data Analysis: ANOVA was performed on In-transformed AUCs and C,,,, CL and t;, were natural-log
(In) transformed prior to analysis. ANOVA was performed and 90% confidence intervals (CI) were
generated for the ratio of Test/Reference. 90% CI for the geometric mean ratio were obtained for AUCS
and Cy. by taking the antilog of the 90% CI for the difference between means on the log scale.

Resulis:

Study Population: 40 subjects entered, 37 were dosed and 32 completed the study according to the
protocol. The subjects averaged 26.7 = 10.6 years of age with a 18-53 years of age. 27 were male and
the remainder was female.

Pharmacokinetics: Mean PK profiles of guaifenesin and DM are shown in Figure 1. The PK results are
summarized in tables 1-2.
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Figure 1. Mean plasma concentrations of guaifensin (ng/mL) and DM (pg/mL.)
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Table I. Mean (%CV) and median PK parameters and statistics analysis of guaifenesin
following Single dose of the treatments

Treatment Comparisons
Paramete Trt | N Mean Median Pair LS Ratio® 90% CI*
r (%% CV) Mean®
AUCt A 36 7730 (46) 6854 6903
(ngeh/mL) B 34 7477 (45) 6948 /B 6720 0.96 91.2-101
C 32 7082 (40) 6847 C/A 6455 0.94 88.8-98.5
AUCinf A |36 7836 (46) 6956 6998
(ngeh/mL.) B 34 7616 (45) 6948 C/B 6871 0.94 89.5-99.3
C 32 7102 (40 6899 C/A 6476 0.93 87.9-97.5
Crax A |36 1743 (52) 1545 1505
{ng/mL} B 34 1783 (45) 1615 C/B 1593 0.95 86.3-104
C 32 1710 (47) 1525 C/A 1512 1.00 H4-111
T oy (D) A 16 1.25(53) 1.00
B 34 1.27 (66) 1.00 c/B p=0.07
C 32 [.55(51) 1.5 C/A p=0.06
t,n (hr) A 36 2.6 (52) 2.27
B 34 3.19(57) 2.77
c |32 1.24 (41) 1.05

A = Mucinex® 1200 mg plus Vicks® 44® 30 mg q6h for 2 doses — reference

B = Mucinex® 1200 mg plus Vicks® 44® 20 mg q4h for 3 doses — reference

C = Mucinex® DM 1200/60 mg — test

* Least-square mean from ANOVA. Natural log {In} parameter means calculated by transforming the
natural log means back to the linear scale (i.e., geometric means)

® LS mean of test/reference

© 96% confidence intervals for ratio of patameter geometric means

4 = p-value from Wilcoxon signed-rank test
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Figure 2. individual guaifenesin Cpge, AUC, and AUCrvalues following single dose of the treatments
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Table 2. Mean (%CV) and median PK parameters and statistical analysis of DM
following Single dose of the treatments
Treatment Comparisons
Paramete | Trt [ N Mean Median® | Pair LS Ratio® 90% C1*
r {(%CV)" Mean®
AUCH A [ 36 ] 2481(232) 3i.3 450
(ngeh/mL) B ;34| 271.1(237) 37 C/B 459 0.85 73.6-98.1
C 32 253.2 (239) 24.7 C/A 389 0.87 75.0-114
AUCIef A | 36| 2943246 ETNE 46.6
(ngeh/mL) B 34 339.4 (250) 320 C/B 47.9 0.86 74.3-98.4
C 32 316.6 (252) 25.0 CrA 41.0 0.83 76.3-101
Croax A |36 ] 7.95(158) 238 2.98
(ng/mL) B 34 8.60 (158) 247 C/B 3.07 0.93 75.1-114
C 32 7.48 (165) 2.55 C/A 2,85 0.95 77.4-118
T (hr)* A |36 8.32 (3% 8.00
B | 34 8.90 (41) 7.75 C/B p=0.0001
c |32 6.30 (42) 5.5 C/A p=0.004
tyy (hry* A |36 10.9 (86) 7.57
B | 34 L3 (100 7.11
C 32 12,6 (92) 8.64

Notations are the same as in Table |
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Figure 3. Individual DM Cpay, AUC, and AUC;,rvalues following single dose of Mucinex DM tablets
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The 90% Cls, comparing treatment C to A and B, on PK parameters (Cp,.,, AUC, and AUC,) for
guaifensin were within 80 to 125% of biocequivalence criteria. T, were not statistically significant at &
= 0.05 comparing C versus A or B. As shown in Figure 2, there were a few outliers.

The 90% Cls, comparing treatment C to A and B on PK parameters (Cpay, AUC, and AUC,,) for DM
were within 70 to 140% of the sponsor proposed bioequivalence criteria. T, were statistically
significant; p = 0.041 and 0.001 for C versus A or B, respectively. As shown in Figure 3, there were

outliers,

Conclusion:

¢ Guaifensin in the proposed tablet is bioequivalent to that of the reference as 90% CI for the ratio

of AUC and C_,, are contained within §0-125%.

« DM is widely recognized as a highly variable drug, as shown in this study. This may be
explaining the 90% confidence intervals for the ratios of both the C,,, and AUC are outside the
BE limit of 80-125%. However, the point estimates of the ratios for Cy,, and AUC are greater
than 0.85 this indicating similar BA between the test and reference products.

* DM outliers (i.e., Poor metabolizers of CYP2D6) had approximately 6- or 20-fold higher Cmax
compared to the mean and median, respectively, and 10- or 120-fold higher AUC compared to the
mean and median, respectively. However, there were no significant differences in AE (adverse
events) between subjects in PM and normal (confirmed with the reviewing MD)
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Protocol #2002-10

Study Type: BE/multiple dose.

Title: A definitive study designed to examine the steady-state pharmacokinetics of guaifenesin and DM
from an experimental controlled-release formulation in normal healthy volunteers compared to reference
guaifenesin and DM products.

Clinical Investigators: Dennis N, Morrison, D.O., Bio-Kinetic Clinical Applications, Inc. Springfield,
MO.

Objectives: To compare the relative bioavailability of guaifensin and DM from the proposed and
reverenced product at steady state,

Study Design and Method: This is an open-label, multiple-dose, randomized, 3-way-crossover study in
36 subjects normal, healthy, male and female volunteers. The subjects were randomized and placed into
one of three treatment groups, q12h x 6 days. There was a 14-day washout between doses.
* Treatment A: Mucinex® (lot #PB01-H34A4) plus Vicks® 44® (lot #1141RX) 30 mg q6h for 2
doses (reference)

¢ Treatment B: Mucinex® (lot #PB01-H34A4) plus Vicks® 44® (lot #1141RX) 20 mg q4h for 3
doses (reference)

¢ Treatment C: Mucinex® DM (lot #PB01-30A4) (test)

Criteria for Evaluation; PK parameters (AUC, Cyuaxs Crns Ty CL, n) of guaifenesin and DM,

Blood sampling times: Day 1 pre-AM dose, Day 4 pre-AM dose and Day 5 pre-AM dose for all 3
treatment groups. On Day 6, the samples were taken the following times for each treatment groups:
Treatment A: Pre-dose, 0.5,0.75,1,1.5,2,3,4,5,6,6.5,675,7,7.5,8,9, 10, 11, 12, 14, 16, 24, 36,
48, 72, and 96 hours post dose.
Treatment B: Pre-dose, 0.5,0.75, 1, 1.5,2,3,4,4.5,4.75,5. 5.5, 6,7, 8, 8.5, 8.75, 9, 9.5. 10, 11, 12,
14, 16, 24, 36, 48, 72 and 96 hours post dose.
Treatment C: Pre-dose, 0.5,0.75,1,1.5,2,3,4, 5,6, 8, 10, 12, 14, 16, 24, 36, 48, 72 and 96 hours
post dose.

Analytical Methodelogy

Assay Method: HPLC (guaifenesin), LC/MS/MS (DM)

Assay Sensitivity (standard curves): (guaifenesin),  ssvseame < (DM)

Accuracy and Precision: Precision and accuracy for guaifenesin QC range: e,
respectively. Precision and accuracy for DM QC ranged N , tespectively.

Data Analysis: ANOVA was performed on In-transformed AUCs and C,, CL and t,, were natural-log
(In) transformed prior to analysis. ANOVA was performed and 90% confidence intervals (CI) were
generated for the ratio of Test/Reference. 90% CI for the geometric mean ratio were obtained for AUCs
and Ch,x by taking the antilog of the 90% CI for the difference between means on the log scale. Steady
state was assessed for each treatment and analyte, by comparison of mean C,,, values (mean trough
concentrations) in natural log (In) scale using available data from Days 4, 5, and 6. For guaifenesin, prior
to In transformation, Cnin, was incremented by 1 since Cqi, was zero for some subjects on some days (A
better approach is to omit this values in the analysis).
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Results:
Study Population: 36 subjects entered and 34 completed the study according to the protocol. The subjects

averaged 34.3 + 13.3 years of age with a range of 19-55 years of age. 21 were male and the remainder
was female. )
Pharmacokinetics: Mean plasma profiles of guaifenesin and DM are shown in Figure 1. The PK results
are summarized in tables 1-2. Individual PK parameters of guaifenesin and DM are shown in Figures 2-3.

Figure 1. Mecan plasma concentrations-time profiles of guaifensin (ng/mL) and DM (pg/mL)
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Table 1. Mean (%CV) and median PK parameters and statistical analysis of guaifenesin following
multipie doses of the treatments (Study 2002-10)

Treatment Comparisons
Paramete | Trt | N Mean Median | Pair LS Ratio® 90% CI°
r (%%CV) Mean"
AUCss A 135 7540(34) 7366 7104
(ngeh/mL) { B | 35 | 7403 (33 7230 C/A 7035 0.96 91.1-101
C |34 7138332 6992 C/B 6828 0.97 92.0-102
Conanss A [35] 1935339 1910 1787
(ng/mL) B | 351 1938(33) 1910 CiA 1832 0.93 85.3-100
C [ 34| 1780(36) 1770 C/B 1653 0.90 43.3-97.8
Crun A {35 755098 59.0 412
(ng/mL) B |35 59.6(87) 361 | CA 358 027 18.140.5
C | 34| 182¢10n 13.7 CB 11.1 0.31 20.8-46.5
T pnax () A [35] 122007 121
B |35 121(04) 121 C/A P=0533
C (34| 1210.7) 121 C/B P =0.006
tyz {hr) A [35] 3@y 3.07
B | 35| 322042) 3.05 C/A
L ¢ 1341 19144 1.67 C/B |

A =Mucinex® 1200 mg plus Vicks® 44® 30 myg q6h for 2 doses — reference

B = Mucinex® [200 mg plus Vicks® 44® 20 mg q4h for 3 doses — reference

C = Mucinex® DM 1200/60 mg — test

* Least-square mean from ANOVA. Natural log (in) parameter means caleulated by transforming the
natural log means back to the linear scale (i.e., geometric means)

® LS mean of test/reference

© 90% confidence intervals for ratio of parameter geometric means

4= p-value from Wilcoxon signed-rank test
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Figure 2. Individual guaifenesin Cpaxss, Conin and AUC,; values following multiple doses of the treatment

t

EH

Crmm(ngiml)

1

Table 2. Mean (%CV) and median PK parameters and statistics analysis of DM following the treatments

Treatment Comparisons

Paramete | Trt" | N Mean Median | Pair® LS Ratio® 90% CTI*
r (%CV)* Mean*®
AUCss A 35 181.9 (2200 39.4 48.5
(ngsivmL) | B 35 169.2 (238) 36.8 CiA 47.3 1.01 87.6-116
C 34 1753 (211) 37.7 C/B 43.9 1.03 89.8-119
Cax A 35 17.96 (209} 4.1 5.24
(ng/mL) B 35 17.25 (229) 4.25 C/A 5.18 1.04 90.2-121
C 34 17.21 (196) 4.36 C/B 5.46 1.05 91.2-122
Chia A 35 11.95 (235) 2.27 2.95
{ng/mL) B 35 11.02 (236) 2.28 CiA 294 0.84 71.8-972
C 34 10.98 (223} 1.86 C/B 2.47 0.84 72.1-97.6
Tonax (hr}* A |35 125 (2.4) i21
B 35 126 (1.4) 121 C/A P=092
C 34 125 (1.3) 121 C/B P =0.006
tyz (hr)* A 35 311 1) 3.07
B 35 322 (42) 3.05 C/A
C |34 1.91 (44) 1.67 | CB

Notations are the dame as in Table |

Figure 3. Individual DM C s, Cruin and AUC, values following single dose of Mucinex DM tablets
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Figure 4.

Mean Steady-State Guaifenesin Plasma Concentration-Time Profiles
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The 90% CI, comparing treatment C to A or to B for the ratio of Cn,, and AUC,; for guaifensin were
within 80 to 125% of bioequivalence criteria, but the C,,;, was out of the BE range. However, as shown
in figure 4, the Cp;,, of guaifensin from the proposed formulation falls within the known effective
concentration level associated with guaifensin (e.g., 190 mg IR formulation q8h).

The 90% Cls, comparing treatment C to A and B, on PK parameters (Cp,y and AUC,,) for DM were
within 80 to 125% of bioequivalence criteria, while Cy, was within 70-140%.

Table 3. Statistical analysis results for the determination of Steady State based on Cy, (ng/mL) values

TRT 4[ Day 4 | Day 5§ ] Day 6 ] P value
Guaifenesin
TRT A 75z 94 109 0.255
TRT B 60.4 74.5 76.6 0.599
TRT C 7.5 186 245 0.497
Dextromethorphan
TRT A 12.3 13.4 14.4 0.163
TRT B 8.6 12,6 14,2 0.127
TRT C 12.1 12.8 12.3 0.577
Conclusion:

Guaifensin in the proposed tablet is bioequivalent to that of the reference as 90% CI are contained
within 80-125% for C,.., and AUC,;, while C.;, was not. However, this C,;, was within the known
etfective concentration level associated with guaifensin (e.g., 190 mg IR formulation g8h; Figure 4).
DM is widely recognized as a highly variable drug, as shown in this study. This may be explaining
the 90% confidence intervals for the ratios of both the C,.., and AUC are outside the BE limit of 80-
125%. However, the point estimates of the ratios for C., and AUC are greater than 0.85 this
indicating similar BA between the test and reference products.

Both guaifenesin and DM appears to be reached steady state by the 2™ or 3™ day of administration of
the treatments.

DM outliers (i.e., Poor metabolizers of CYP2D6) had approximately 1 1- or 46-fold higher Ci s
compared to the mean and median, respectively, and 10- or 50-fold higher AUC,, compared to the
mean and median, respectively. However, there were no significant differences in AE (adverse
events) between subjects in PM and normal (confirmed with the reviewing MD).
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Protocol #2002-12

Study Type: Food effect/single dose.

Title: A study designed to examine the effect of the consumption of a high fat meal on the bioavailability
of guaifenesin and DM from an experimental controlled release formulation.

Clinical Investigators: Dennis N. Morrison, D.O., Bio-Kinetic Clinical Applications, Inc. Springfield,
MO.

Objectives: To compare the relative bioavailability of guaifensin and DM from the proposed and
referenced product following the consumption of high fat meal.

Study Design and Method: This was an open label, single dose, randomized, 2-way crossover study
in 36 healthy volunteers. The subjects were randomized and placed into one of two treatment groups.
There was a 14-day washout between doses.

e Treatment A: Mucinex® DM (lot #PB01-H43A2) under fasted conditions (reference)

e Treatment B: Mucinex® DM (lot #PB01-H43A2)following a high-fat meal (test)

Criteria for Evaluation: PK parameters (AUC, Cax, Tinaxs CL, t112) of guaifenesin and DM,

Blood sampling times: t = Pre-dose, 0.5,0.75,1,1.5,2,3.4,5,6, 8,10, 12, 14, 16, 24, 36, 48, 72 and 96
hours post dose (total 280 mL}).

Analytical Methodolegy
Assay Method: HPLC (guaifenesin), LC/MS/MS (DM)

Assay Sensitivity (standard curves): sansmmaze (guaifenesin), (DM)

Accuracy and Precision: Precision and accuracy for guaifenesin QC ranged pecntaeim
respectively. Precision and accuracy for DM QC ranged e , Tespectively.
Results:

Study Population: 36 subjects entered and 35 completed the study according to the protocol. The
subjects averaged 26.4 + 9.45 years of age with 18-51 years of age. 16 were male and the rernainder was
female.

Data Analysis: ANOVA was performed on In-transformed AUCs and C,,,, CL and t,; were natural-log
(In) transformed prior to analysis. ANOVA was performed and 90% confidence intervals (CI) were
generated for the ratio of Test/Reference. 90% CI for the geometric mean ratio were obtained for AUCs
and C.x by taking the antilog of the 90% CI for the difference between means on the log scale.

Pharmacokinetics: Mean plasma profiles of guaifenesin and DM are shown in Figure 1. The PX results
are summarized in the tables below.
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Figure 1. Mean plasma concentration-time profiles of guaifensin {ng/mL) and DM (pg/mL)
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Table 1. Mean (%CV) and median PK parameters and Statistical analysis of guaifenesin following
single dose of the treatments (Study 2002-12)

Treatment Comparisons

Paramete | Trt | N Mean Median Pair LS Ratio® 99% CI°
r (%CV) Mean"
AUCH A | 35| 8107(43) 7777 7420
(ngeh/mL) | B | 36 | 7077 (39) 6201 B/A | 6651 0.0 85-94.6
AUCIf A |35 812843 7789 7439
ngsh/mL) { B | 36 | 7093 (39) 6228 B/A | 6668 0.90 85-94.5
Couax A 135 | 2030043) 1760 1854
{ng/mL) B |36 | 1825(43) 1520 B/A 1683 0.91 82.2-100
T (Rr)d A 135 161 1.50

B 36| 293(49) 3.00 B/A ] 0.0001
132 (hr) A |35 115031 1.04

B | 36| 085(14) 0.85 B i

A = Mucinex® DM [200/60 mg, under fasted - reference

B = Mucinex® DM 1200/60 mg, fed condition- test

® Least-square mean from ANOVA. Natural log (In) parameter means calculated by transforming the
natural log means back to the linear scale (i.e., geometric means)

® LS mean of test/reference

€ 90% confidence intervals for ratio of parameter geometric means

¢ = p-value from Wilcoxon signed-rank test

Figure 2. Individual guaifenesin C,.. AUC, and AUC; values following single dose of the treatments
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Table 2. Mean (%CV) and median PK parameters and statistics analysis of DM
following Single dose of the treatments

Treatment Comparisons

Paramete | Tr¢* | N Mean Median | Pair® LS Ratip* 90% CI'
r (%CV)b Mean®
AUCt A 35 372.9 (202) 338 553
(ngeh/mL) B 36 381.4 (198) 37.5 B/A 59.8 1.08 96,7-121
AUCinf A 35 466.5(212) 34.13 583
{ngeh/mL) B 36 472.1 (207) 37.81 B/A 62.7 £.07 96.4-120
Cpax A 15 10.72 (14%) 3.02 372
(ng/ml.) B 36 12.76 (140) 3.47 B/A 4.49 1.21 107-136
Tomax (hry* A 35 6.23(57) 6.0

B 36 5.74 (40) 5.0 B/A NA 0.8027 ]
12 (o) A |35 LI5(31) 104

B |36 0.85 (14) 0.85

Notations are the darne as in Table 1

Figure 3. Individual DM C,,,, AUC, and AUC;,values following single dose of the treatments
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e [ligh-fat meal had no effect on the bioavailability of guaifensin from the Mucinex-DM tablets.
Ninety percent CI for the ratio of AUC and Cp,, were within BE requirements (80-125%). Food
caused a delay in T« of guaifensin by approximately 1.5 hours.

® High-fat breakfast increased the C,., of DM by 21%, but had no effect on AUC and T yy.

* 21% increase in Cpax of DM and a delay of 1.5 hrs in Ty, of guaifenesin may not be clinically
relevant. Therefore, Mucinex DM can be taken without regards to meals.

¢ DM outliers (i.e., Poor metabolizers of CYP2D6) had approximately 5- or 18-fold higher Cpa
compared to the mean and median, respectively, and 7- or 80-fold higher AUC compared to the mean
and median, respectively. However, there were no significant differences in AE (adverse events)
between subjects in PM and normal (confirmed with the reviewing MD)
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Protocol #2002-15

Study Type: BA/single dose/TXDI.

Title: An interaction and dose-response study designed to examine the bioavailability of guaifenesin and
dextromethorphan from an experimental controlled-release formulation in normat healthy volunteers
compared to reference guaifenesin and dextromethorphan products.

Clinical Investigators: Dennis N. Morrison, D.O., Bio-Kinetic Clinical Applications, Inc. Springfield,
MO.

Objectives: To determine the bioavailability of guaifensin and DM when they are co-administered and
when they are administered alone. In addition, dose-response relationship of DM is assessed.

Study Design and Method: This was an open-label, randomized, 4-way crossover study in 36 healthy
male and female volunteers. The subjects were randomized and placed into one of four treatment Zroups.
Group 1 received a test formulation Mucinex® DM 1200/60 mg, (Treatment A). Group 2 received a
reference Mucinex® 1200 mg (Treatment B). Group 3 received 60 mg of DM in a reference IR liquid
formulation according to two different dosing regimens (1/2 of the subjects received 30 mg DM q6H x 2
doses [Treatment C}, while the other half received 20 mg DM q4H x 3 doses [Treatment D]). Group 4
received 30 mg of DM in a reference IR liquid formulation according to two different dosing regimens
(172 of the subjects received 15 mg DM g6H x 2 doses [Treatment EJ, while the other half received 10 mg
DM g4H x 3 doses [Treatment F]). Those subjects that received 30 mg in one treatment pertod received
15 mg DM in another treatment period; similarly, those that received 20 mg in one treatment period
received 10 mg DM in a subsequent treatment period.

There was a 14-day washout between doses.
¢ Treatment A: Mucinex® DM (lot #PB0O1-H30A2) 1200/60 mg - test
* Treatment B: Mucinex® 1200 mg (lot #PB-304A2) — reference
« Treatment C: Benylin” (fot #58351L) 30 myg q6H x 2 doses - reference
Treatment D: Benylin® (lot #583511) 20 mg q4H x 3 doses - reference
Treatment E: Benylin® (fot #5835 1L) 15 mg q6H x 2 doses — reference
s Treatment F: Benylin® (lot #58351L) 10 mg q4H x 3 doses — reference

Criteria for Evaluation: PK parameters (AUC, Cyaq, Tinax, CL, t19) of guaifenesin and DM.

Blood sampling times: t=0,0.5,0.75,1,1.5,2,3,4,5,6,7,8,9, 10, 11, 12, 14, 16, 24, 36, 48, 72 and
%6 hours post dose.

Analytical Methodology

Assay Method: HPLC (guaifenesin), LC/MS/MS (DM)

Assay Sensitivity (standard curves): — =weww—my, (cuaifenesin), o= (DM)
Accuracy and Precision: ?Precision and accuracy for guaifenesin QC ranged
respectively. Precision and accuracy for DM QC ranged e

Data Analysis: ANOVA was performed on In-transformed AUCs and C,, CL and t;; were natural-log
(In) transformed prior to analysis. ANOVA was performed and 90% confidence intervals (CI) were
generated for the ratio of Test/Reference. 90% CI for the geometric mean ratio were obtained for AUCs
and Cpay by taking the antilog of the 90% CI for the difference between means on the log scale.
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Results:

Study Popuiation: 33 subjects entered and 30 completed the study according to the protocol. The subjects
averaged 24.9 + 7.68 years of age with a 18-49 years of age. 15 were male and the remainder was fernale.

Pharmacokinetics: Results are summarized in the tables and figures.

Figure 1. Mean plasma concentration-time profiles of guaifensin (ng/mL) and DM (pg/ml.)
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Table 1. Mean (%CV) and median PK parameters and statistics analysis of guaifenesin
following Single dose of the treatments

Treatment Comparisons
Parameter | Trt | N Mean Median Pair LS Ratio” 90% CI
(% CY) Mean"

AUCt A | 32| 8732059 7579 6960
{ngeh/mlL) B 32 8657 (49) 8346 A/B 6991 0.96 93.8-108
AUC;¢ A 32 8761 (54) T734 7014
{ngeh/mL) B 32 | 8953 (48) 8826 A/B 7231 0.97 90.1-104
Croax A 32 2176 (61) 1830 1775
(ng/mL) B 32 2145 (47) 1915 A/B 1825 0.97 88.7-107
Tonax (DT A |32 144047 1.50

B | 32| 0915 0.75 A/B p=0.000
12 (hr) A | 32| 131¢86) 1.08

B 32 | 479101 3.03

A = Mucinex® DM 1200/60 mg, - test,
B = Mucinex® 1200 mg — reference
* Least-square mean from ANOVA. Natural log {In) parameter means calculated by transforming the

natural log means back to the linear scale (i.e., geometric means)
® LS mean of test/reference

® 90% confidence intervals for ratio of patameter geometric means
4= p-value from Wilcoxon signed-rank test
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Figure 2. Individual guaifenesin Cy,,,, AUC, and AUC s values following single dose in each treatments
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Table 2. Mean (%CV) and median PK parameters and statistics analysis of DM
following Single dose of the treatments

Treatment Comparisons

Mean LS Ratio® 90% CI*
Parameter | Trt | N (%CVY) Median | Pair | Mean™'
AUCt A | 32| 6819(155) | 2782 466
(ngeh/mL) C |16 | 8228(150) | 2348 | A/C 459 1.07 8§7.3-118
D oj15 | 44.29(83) 2614 | AD 599 0.78 66-91.6
E | 16 | 39.75(155) 16.06 E/C 463 1.01 §7.1-117
F 15| 19.83(81) 12,94 F/D 530 0.89 75.7-103
AUC, A 132 | 6885(164) | 2809 47
(ngeh/mL) C | 16| 8267(149) | 2386 | A/C 462 1.02 88.2-119
D | 5] 44.68(83) 26.32 AD 608 0.78 66.1-91.5
E | 16 | 40.32(15%5) 16.23 E/C 469 1.0 67.7-117
F | 15 | 20.11(80) 13.17 F/D 547 0.90 77.0-105
Cronx A |32 4830128 2.56 39.8
(ng/mL) C | 16| 47130 1.67 AC 30.7 .30 110-153
D | 15| 3.13(7% 2.72 A/D 428 0.93 77.6-111
E |16 | 218(122) 1.18 EiC 324 1.06 89.9-124
F |15 | 12900 0.8 F/D 37.4 0.88 73.6-104
Tonax (1) A |32 506(3) 5.0
c |16 831(m 8.3 A/C P=0.000{
D |15 ] 70108 6.0 AD P=0.0137
E |16 80330 9.0 E/C P=1.0060
F | 15| 717330 6.0 F/D P=0.4063
1,2 (hr) A |32 7.7(23) 6.9
C |16 7.5(26) 6.8
D | 15 7.0 (22) 6.6
E | 16 7.3 (31) 6.5
F | is 7427 7.0

A = Mucinex” DM 1200/60 mpg, - test,

C = Benylin® 30 mg q6H x 2 doses — reference
D = Benylin® 20 mg q4H x 3 doses — reference,
E = Benylin® 15 mg q6H x 2 doses — reference
F = Benylin® 10 mg q4H x 3 doses — rzference
Other notations are the dame as in Table 1
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Figure 3. Individual DM Cy,,, AUC, and AUC;svalues following single dase of Mucinex DM tablets
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The pharmacokinetics of guaifenesin is not affected by the presence of DM. Ninety percent confidence
intervals for the log-transformed PK parameters of guaifenesin (Cpa,, AUC,, AUC,¢) administered alone
(mucinex) versus its co-administration with DM (Mucinex-DM) were within goal post for BE (Table 1).

For DM, the AUCyr, AUC, and Cy ratio comparison of test to reference treatment {comparisons A/C,
A/D) showed the confidence interval range from 66.1 - 119%, 66 - 118% and 73.6 — 153%, respectively
(Table 2).

Conclusion:

» The pharmacokinetics of guaifenesin is not affected by co-administration with DM. Ninety
percent confidence intervals for the log-transformed PK parameters of guaifenesin (Cray, AUC,,
AUC,qs) administered alone (Mucinex) versus its coadministration with DM (Mucinex DM) were
within goal post for BE.

* For DM, the AUC;y, AUC, and Cp, ratio comparison of test to reference treatment (comparisons
A/C, A/D, E/C and F/D) showed the confidence interval range from 66.1 - 119%, 66 — 118% and
73.6 - 153%, respectively. While the point estimates ranged from === ndicating that the
change in PK is not likely to be clinically significant.

+ DM outliers (i.e., Poor metabolizers of CYP2D6) had approximately 6- or 12-fold higher Cnax
compared to the mean and median, respectively, and 8- or 20-fold higher AUC compared to the
mean and median, respectively. However, there were no significant differences in AE (adverse
events) between subjects in PM and normal (confirmed with the reviewing MD)
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C. OCPB FILING/REVIEW FORM

Office of Clinical Pharmacology and Biopharmaceutics

New Drug Application Filing and Review Form

General Information About the Submission

Information Information

NDA Number 21-620 Brand Name Mucinex® DM

OCPB Division (I, 1L, I11) DPE-II Generic Name Guaifensin (G)/
Dextromethorphan (DM)
HBr

Medical Division HFD-57¢ Drug Class G = expectorant
DM = antitussive

OCPB Reviewer Shinja Kim Indication(s) Temporary relief of cough

OCPB Team Leader Emmanuel Fadiran Dosage Form Extended-Release Tablets

Dosing Regimen B.LD.

Date of Submission 6/30/03 Route of Administration Oral

Estimated Due Date of OCPB Review | 2/30/04 Sponser Adams Laboratories, Inc.

PDUFA Due Date 4/30/04 Priority Classification S

Division Due Date 3/30/04

3 Clin. Pharm. and Biopharm. Information

“X” if included
at filing

Number of

studies

submitted

Number of
studies
reviewed

Critical Comments 1f any

STUDY TYPE

Table of Contents present and sufficient to
locate reports, tables, data, etc.

Tabular Listing of All Human Studies

HPK Summary

Labeling

Reference Bioanalytical and Analytical
Methods

LR

L_Clinical Pharmacology

Mass balance:

Isozyme characterization:

Blood/plasma ratio:

Plasma protein binding:

Pharmacokinetics (e.g., Phase I} -

Healthy Volunteers-

single dose:

multiple dose:

Patients-

single dose:

multiple dose:

Daose proportionality -

fasting / non-fasting single dose:

fasting / non-fasting multiple dose:

Drug-drug interaction studies -

Ia-vive effects on primary drug:

G vs. DM

In-vivo effects of primary drug:

In-v.tro:

Subpopulation studies -

ethnicity:

gender:

pediatiics:

geriatyics:

renal impairment:

hepatic impairment:

PD:

Phase 2:

Phase 3:

PK/PD:

Phase 1 and/or 2, proof of concept:

Phase 3 clinical tiial:
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Population Analyses -

Data rich:

Data sparse:

I1. Biopharmaceutics

Absolute bioavailability:

Relative bioavailability -

solution as reference:

alternate formulation as reference:

4 single and 1 multiple dose studies

Bioequivalence studies -

traditional design; single / multi dose:

replicate design; single / multi dose:

Food-drug interaction studies: -

Dissolution:

(IVIVC):

Bio-wavier request based on BCS

BCS class

III. Other CPB Studies

Genotype/phenotype studies:

Chronopharmacokinetics

Pediatric development plan

Literature References

‘Total Number of Studies

4 studies are pivotal

Filability and QBR comments

“X" if yes

Comments

Application filabie?

s Pivotal single dose study (2002-08): 90% CI for DM
Chax and AUC,; were not within 80-125% (Table 2)

»  Pivotal multiple dose study (2002-10): 90 CI for C,
and AUC for G and DM were within 80-125%,
However Cp,;, were low, especially for G {Table 1)

Comments sent to fimm?

QBR questions (key issues to be
considered)

Is formulation used in the bio-studies identical to the to-be-

marketed formulation?

Is the tested formulation bioequivalent to the reference products
following single and multiple administration?

Does food affect the BA of guaifensin/DM from the mucinex DM
extended release tablet?
Has the applicant developed adequate dissolution method and
specification to assure in vivo performance and quality of the product?
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Background:

This NDA is a 505(b)}2) application for an extended release formulation of guaifenesin and
dextromethorphine (DM). It is proposed as an over-the-counter (OTC) combination expectorant and
antitussive agent. The proposed indication is loosening of phlegm and bronchial secretions and

temporary relief of coughs associated with upper respiratory tract infections and related conditions such
as sinusitis, pharyngitis, and bronchitis.

The sponsor is requesting approval of two dosage strengths, guaifenesin 1200 mg/DM 60 mg tablets, and
guaifenesin 600 mg/DM 30 mg tablets. Mucinex™ DM tablets are manufactured as bi-layer tablets by
compressing an immediate release layer and modified layer into a tablet.

The sponsor conducted 4 pivotal and 2 pilot Clinical Pharmacology and Biopharmceutics studies to
satisfy BA/BE requirements (i.e., BE after single and multiple doses; the effect of food on bioavailability;
assessment of the potential for interaction between guaifenesin and DM in the combination product).
These studies were conducted with the to-be-marketed formulation with different batches (i.e., PB01-
H30A2, PBO1-H30A3, PB01-H30A4 and PB01-H43A2).

A cursory review of the study results showed that 90% Ci for AUC and C,,., comparison for guaifenesin
are within 80 to 125%, but between 70 to 143% range for DM. In addition, Cy,, for guaifenesin at steady
state is quite low (see Tables 1-2).

Table 1
Guaifenesin Between Treatment Comparisons for Study 200210

Treatment Comparisons

LS 90% ClI
Pararpater Trt mean Ratic  onratic
{units) [a] N Mean {CV%) Median  Pair {b] c] [} p-value
AUC; A 35 7540 (34%) 7366 7104
(nghimL) B 35 7403 (33%) 7230 CIA 7035 096 911101 04414
c 7138 (32%) 6992 ciB 6828 0.97 92.0-102 0.4414
Crrax A 35 1935 {39%) 1910 1787

{ng/mlL_} B 35 1938 (33%) 1910 C/A 1832 093 853-100  0.0956
c 34 1780 (36%) 1770 cB 1653 090 833978 0.0956

Con A 35  75.5(98%) 59.0 412
(ng/mi) B 35  50.6(87%) 361 C/A 358 027 181405 0.0000
C 34 1B2{101%) 137  CB 111 031 208465 00000

trax (€] A 35 122 (0.70%} 121 NA
(h) B 35 121 (0.38%) 121 CiA NA NA NA 0.5333
C 34 121 (0.71%) 121 Cc/B NA NA NA 0.0060
[a] A = Mucinex® (ol aurnber PBC 1-H34A4) plus Vicks® 44® (iol number 1141RX) 30 mg every & h for 2 doses -
reference
B = Mucinex® (Iot number PBO1-H34A4) plus Vicks® 44® (lof number $141RX} 20 mg every 4 hfor 3 doses -
referenice

C = Mucinex® DM 1200/60 mg (lot number BPO1-H30A4) - test

[b] Leasi-squares mean from ANOVA non-weighted analysis. Matural log {In) parameler means calculated by
translorming the natura log means back lo the linear scale (i.e.. geometric means),

[c] Ratio = LS mean of test / reference

1d] 90% confidence interval for rabo of parameter means of natural log transformed parameters (expressed as
parcent} transformed back {o linear scale

[e] For tya, these are the median values. P-vatue from Wilcoxen signed-rank test. Time reported as lime from first
dose of study on Day 1.
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Table 2

Between Treatment Comparisons for Study 2002-08

Treatment Comparisons

LS 90% CI
Parameter  Trt mean Ratioc on ratlo
{units) [aJ N Mean (CV%} Median  Pair bl B [e] _ Id} p-value
Guaifenesin

AUC o A 36 TB36 (46%) 6956 6998

(ng-himb)y B 34 7616 {45%) 7268 cmB 6871 094 895993 0.0415
¢ 32 7102 (40%) 68599 CIA 6476 0.83 879975 0.0415

Comas A 36 1743 (52%) 1545 1505

{ng/mL} B 34 1783 (45%) 1615 C/B 1593 095 863104 05334
LOT ¥4 1710 (47%) 1525 C/A 1512 1.00 9141117 0.5334

trax [€] A 36 1.25 (53%) 1.00 NA

(h) 8 34 1.27 (66%) 1.00 cB NA NA NA 0.0720
c 32 1.55(51%) 1.50 Cia NA NA NA 0.0638

Dextromethorphan [f}

AUC A 36 294267 (246%) 31544 46.6

(pgtvml) B 34 339447 (250%) 31978 OB 47.9 086 743984 01508
C 32 316592 (252%) 24981 Cia 41.0 088 76.3-101 0.1508

Corax A 36 1946 (156%) 2375 2.88

{pg/mL) B 34 8538 (158%) 2470 cB 3.07 083 75 1-114 0.8281
c 32 7483 (165%) 2550 CiA 285 095 774118  0.B281

Lan [€] A 36 8.32 (35%) 8.00 NA

(h) B 34 8.90 {41%} 7.75 crB NA NA NA 0.0001
C 32 6.30 (42%) 5.50 CiA NA NA NA 0.0041

[a]l A = Mucinex® (lot number PB0O1-H34A3) plus Vicks® 449 (lot number 1141RX) 30 mg every § h for 2 doses -

reference

B = Myucinex® (lot number PB01-H34A3) plus Vicks® 44® {lot number 1141RX) 20 my every 4 h for 3 doses -

reference

C = Mucinex® DM 1200/60 mg {lot number PBO1-30A3) - tes!

[b] Least-squares mean from ANMOVA non-weighted analysis. Matural lag (lq) parameter means calculated by
transforming the natural log means back o the linear scale (i e., geometric means)

[c} Ratio = LS mean of test / reference

[4] 90% confidence interval for ratio of parameter means of nalural log transformed parameters (expressed as
percent) transformed back fo linear scaie

[e] Treatment comparisons given for tmax are median values; p-values from Wilcoxon signed-rank test.

[f) Dextromethorphan results from ANOVA for Cmax and AUCInf were reported in units of ng/ml. and ng himd

respedclively,

Comments: The following review issues were identified at filling of this NDA:
The 90% CI for Cray and AUC comparison for dextromethorphan in pivotal BE study (Study 2002-

08) were outside the BE range of 80 to 125%.

¢  The C,y, for guaifensin is significantly lower following administration of Mucinex DM tablets

compared to Mucinex tablets.,

¢ Biobatch size used in Studies 2001-15, 2002-08 and 2002-10 are == of commercial batch size

{ wmmewe Scale Up), therefore, the additional dissolution and stability data may need to be submitted,

when the sponsor produces the planned comumercial batch of == tablets.

Conclusion: Submission is filable. DSI is requested for Studies 2002-08 and 2002-10.

Recommendation: The Office of Clinical Pharmacotogy and Biopharmaceuticals / Division of

Pharmaceutical Evaluation-IT (QCPB / DPE-1I} has reviewed of NDA 21-620 submitted on June 30, 2003

for filing and finds it filable. Please request for DSI for Studies 2002-08 and 2002-10. Blood samples

from these studies were analyzed by
{ e ), Please note the review issues identified above.

—cuaumd
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Shinja Kim
3/9/04 12:00:31 PM
BIOPHARMACEUTICS

Emmanuel Fadiran
3/10/04 11:27:45 AM
BIOPHARMACEUTICS

I concur



