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NDA 20-405
PHARMACOLOGY REVIEW OF ORIGINAL APPLICATION

C.A.Resnick, Ph.D.
6 November 1993

SUBMISSION DATE: 30 September 1993
CENTER RECEIPT DATE: 30 September 1993
REVIEWER RECEIPT DATE: 07 October 1993

SPONSOR: Burroughs Wellcome Co.
Research Triangle Park, NC

DRUG: Lanoxin (digoxin) Tablets

FORMULATION: Tablets containing 0.0625 mg, 0.125 mg, 0.1875 mg,
0.25 mg, 0.375 mg or 0.5 mg digoxin USP plus corn and potato
starches, lactose and magnesium stearate. Dyes used in one or
more of these tablet . formulations include FD&C Yellow No.6. D&C
Yellow No.1l0, o

PHARMACOLOGICAL CLASS: Cardiac Glycoside.

PROPOSED INDICATION: Heart Failure in patients receiving
angiotensin converting enzyme (ACE) inhibitors and diuretics or
diuretics alone.

PROPOSED DOSAGE: According to proposed labeling, "a single
initial dose of 500 to 750 mcg (0.5-0.75mg) of Lanoxin Tablets
usually produces a detectable effect in 0.5 to 2 hours that
becomes maximal in 2 to 6 hours. Additional doses of 125 to 375
mcg (0.125-0.375mg) may be given cautiously at 6 to 8 hour
intervals until clinical evidence of an adequate effect is noted.
The usual amount of Lanoxin Tablets that a 70 kg patient requires
to achieve 8 to 12 mcg/kg peak body stores is 750 to 1250 mcg
(0.75 to 1.25mg)." As for maintenence dosing, "therapy is
generally initiated at a dose of 250 mcg (0.25mg) once daily in
patients under age 70 with good renal function, at a dose of 125
mcg (0.125mg) once daily in patients over age 70 or with impaired
renal function, and at a dose of 62.5 mcg (0.0625mg) in patients
with marked renal impairment. Doses may be increased every 2
weeks according to clinical response.”

RELATED MARKETING APPLICATIONS OF SPONSOR:

NDA 9-330, Lanoxin Injection
NDA 18-118, Lanoxicaps

NONCLINICAL DATA: None included. We are referred to NDA 9-330
for nonclinical pharmacology and toxicology data.

LABELING: Consistent with requirements of 21CFR201.57. Reflects
the absence of animal carcinogenicity and reproduction studies.



EVALUATION: Lanoxin tablets are currently marketed (since 1934)
by Burroughs Wellcome for use in heart failure, atrial
fibrillation, atrial flutter and paroxysmal atrial tachycardia.
With NDA 20-405, the sponsor seeks approval for the use of
Lanoxin tablets in heart failure patients receiving angiotensin
converting enzyme inhibitors and diuretics or diuretics alone.
The new indication is supported by two company-sponsored double-
blind, placebo-controlled studies. The subject submission also
provides for three new tablet strengths, 0.0625 mg, 0.1875 mg and
0.375 mg. These, along with the currently marketed 0.25 mg and
0.5 mg tablets, will be formulated or reformulated to make
ingredients of all tablets (excluding coloring agents) the same
as in the marketed 0.125 mg tablet (requires removal of

from the 0.25 and 0.5 mg tablet formulations). Because
Lanoxin tablets were grandfathered for approval under the 1938
FD&C Act (no application was ever submitted), the efficacy
supplement route was unavailable ‘for obtaining new indication or
new formulation approval. Thus, the need for an original NDA.

As indicated under "LABELING", there is no animal data on which
to base an assessment of the carcinogenic or mutagenic potential
of digoxin or its potential to adversely affect fertility and
reproduction. New drug applications and abbreviated new drug
applications for other digoxin products, including sponsor’s
Lanoxicaps, have been approved with this same deficiency
(Lanoxicaps approved in 1982). Although sponsor should be
encouraged to conduct carcinogenicity, mutagenicity and
reproduction studies with digoxin, failure to do so should not

affect approvability.

Charles A. Resnick, Ph.D.

RECOMMENDATION: Approvable.
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APR | 8 1997
CLINICAL PHARMACOLOGY / BIOPHARMACEUTICS REVIEW
NDA: 20-405 (Amendment) SUBMISSION DATE; MARCH 20, 1997
LANOXIN® (Digoxin) Tablets ( 0.0625,
0.125, 0.1875, 0.375, 0.25, 0.5 mg)
GLAXO WELLCOME REVIEWER: Emmanuel O. Fadiran, Ph.D.
TYPE OF SUBMISSION: RESPONSE TO CHANGE IN DISSOLUTION SPECIFICATION
e I~ PR SR SR A ST TID S 2 TR S e SR Gup Gy g enes Guss s gy WM
BACKGROUND s

Lanoxin® (Digoxin) has been marketed by the sponsor since 1934 but there has been no
approved NDA for digoxin tablet. The sponsor submitted an NDA which was reviewed by the
Division (03/08/94) and for which an approvable letter was issued on October 26, 1994. The
sponsor’s response to the Agency’s comment on proposed dissolution specification was
reviewed (Biopharm review dated December 13, 1995) and an interim dissolution specification
of Q= at 60 minutes was set pending the availability of dissolution stability data at 45
minutes. In a submission dated 9/26/96 the sponsor submitted the stability dissolution data at
45 minutes and other information and requested that the proposed specification in the original
NDA be accepted and this submission was reviewed on 12/18/96 and an approval of Q=
at 60 minutes was recommended. The sponsor has now requested to clarify the dissolution
specification in the approval letter sent to them.

]

Meeting between Bob Wolters (HFD-110), Bob Rippere (HFD-354) and Emmanuel

Fadiran (Biopharm Reviewer, HFD-860) on 4/10/97 .
This meeting was held to discuss the sponsor’s request and the ongoing revision by the USP

for the dissolution specification for digoxin. The sponsor’s request was discussed along with

the Pharmacopeial Forum in-process revision for the dissolution specification for digoxin

tablets (attached). The following decisions were made at the meeting:

(D) The 15 minutes test (test c) should be dropped (no need for “superdig” test)
(ii) The dissolution specification should be

Q= at 60 minutes and quantity of digoxin tablet dissolved in 60 minutes from each tablet
must not be less than . of the labeled strength at level 1 (number of tablets tested =6)

Average of digoxin dissolved in 60 minutes for a total of 12 tablets is not less than of the
labeled strength and quantity of digoxin dissolved in 60 minutes from each tablet is not less
than of the labeled strength at level 2 (number of tablets tested =12).
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COMMENTS TO BE SENT TO THE FIRM:
(I) The 15 minutes test (test ¢) should be dropped.

(ii) The dissolution specification should be
Q=_  at 60 minutes and quantity of digoxin tablet dissolved in 60 minutes from each tablet
must not be less than . of the labeled strength at level 1 (number of tablets tested =6)

Average of digoxin dissolved in 60 minutes for a total of 12 tablets is not less than*_ .of the
labeled strength and quantity of digoxin dissolved in 60 minutes from each tablet is not less
than  of the labeled strength at level 2 (number of tablets tested=12).

APPEARS THIS WAY

CONCLUSION: ON ORIGINAL
The proposed dissolution specification for the Lanoxin® formulations should be as stated
above. Please forward the above comments to the firm.

4)i18/97
O. Fadiran, Ph.D.
Division of Pharmaceutical Evaluation I

Clnsta ikl 4/,

FT Initialed by A. Parekh, Ph.D. —moeeeer

cc: NDA 20-405, HFD-110, HFD-860 (Fadiran), CDR (Attn: Barbara Muphy), Bob Wolters
(HFD-110), Bob Rippere (HFD-354).

APPEARS THIS WAY
ON ORIGINAL

APPEARS THIS WAY
ON ORIGINAL
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CLINICAL PHARMACOLOGY / BIOPHARMACEUTICS REVIEW

20405 (Amendment)
LANOXIN® (Digoxin) Tablets ( 0.0625,
0.125, 0.1875, 0.375, 0.25, 0.5 mg )

SUBMISSION DATE; JANUARY 27, 1995

BURROUGHS WELLCOME CO. REVIEWER: Emmanuel O. Fadiran, Ph.D.
TYPE OF SUBMISSION: RESPONSE TO CHANGE IN DISSOLUTION SPECIFICATION

BACKGROUND

Lanoxin® (Digoxin) has been marketed by the sponsor since 1934 but there is no

approved NDA for digoxin tablet and this has created a chaotic situation with respect to
generic applications. The sponsor submitted an NDA which was reviewed by the Division
(03/08/94) and for which an approvable letter was issued on October 26, 1994. The firm has
now responded to the proposed dissolution specification made in the review and considers the
suggested specification inappropriate..

COMMENT

The proposed dissolution specification should be changed from Q = at 60 minutes to Q
= at 45 minutes since the data provided on the clinical trial materials (Table 8,
appendix) show that mean % dissolved > at 45 minutes for the three strengths of tablets
used.

1. The proposed dissolution specification of Q= at 45 minutes is justified based on the

following points:

(i). The dissolution specifications were set based on the data submitted to the NDA on the
clinical trial lot of these new formulations of digoxin. The recent proposal of Q= at 60
minutes by the USP was based on the release properties of the old formulations of digoxin.

(ii) There will be no need for the specification of not more that dissolved in 15 minutes
once this NDA is approved since any generic formulation has to be bioequivalent to the
approved formulation (hence no incidence of "super dig® phenomenon).

2. Absence of 45-minute dissolution data on stability batches: The firm can obtain these data
from samples that have been kept for their stability studies. Pending the availability of these
data an interim dissolution specification of Q= at 60 minutes should be used for these
formulations. '

CONCLUSIONS: _
The proposed interim dissolution specification for the Lanoxin® formulations is Q= at

1



60 minutes. The firm is requested to submit 45-minute dissolution data on the stability
batches of the Lanoxin® formulations submitted to the NDA for the dissolution specification

to be finalized.

Emmantel O. Fadiran, Ph.D.
Division of Pharmaceutical Evaluation I

FrhﬁﬁaledbyA.Parekh,Ph.D.W |1LI13/9S

cc: NDA 20-405, HFD-110, HFD-860 (Fadiran, Malinowski, Mehta), HFD-880 (Fleischer),
HFD-870 (M. Chen), Chron, Drug, Review, FOI (HFD-19), HFD-340 (Vish), Dissolution.

APPEARS THIS wAY
© 0N ORIgINAL

APPEARS THIS WAY

PraRInpIAY

LURTZRS THIS WAY
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NDA: 20-405 (Amendment) SUBMISSION DATE: JUNE 7, 1994
Priority: 7 S

LANOXIN® (Digoxin) Tablets ( 0.062S,

0.125, 0.1875, 0.375, 0.25, 0.5 mg )

BURROUGHS WELLCOME CO. REVIEWER: Emmanuel O. Fadiran, Ph.D.

" TYPE OF SUBMISSION: RESPONSE TO REQUEST FOR INFORMATION . ';M; |
BACKGROUND L ;»_,_
Lanoxin® (Digoxin) has been marketed by the sponsor since 1934 but there is no AT
approvedNDAfordlgonnubletandthuhascmtedachaoucsxmmthhmpectto Av,:;.:r;.
generic applications. The sponsor submitted an NDA which was reviewed by the Divisioa .. .= ..

(03/08/94) and the firm has now responded to one of the comments made in the review.

COMMENT 1(a)
Thepropoaeddusolunmspeaﬁaummmffmtﬁnmﬂwseusedfmﬂwoldfomuhm et
but there has been no comparison made between the dissolution profiles of the old 0.25 and - xw:x"»’*e-’

information. This dissolution comparison will assure that the old formulations with stearic . .cinuics |
acid (on the market) and the new formulations without (to be marketed) have . =i iMEN |
similar in-vitro release profiles. ORI - Y

RESPONSE: . ol
The dissolution data for the 0.5 mg tablet with and without ~ (Tables 1 and 2) ot ’:: “
submitted by the firm shows that both formulations have similar in-vitro release proﬁle‘ (the . i
formulation with stearic acid is 30 months old while the one without . is 1 month . .z-': I
old).The formulation with has a slower in-vitro dxsaolunon when compared to the : s
formulation without _. because of the long storage ( this is why the sponsor has '--.1,»-.-;}»-
removed . from the new formulations) but the impact of the minor in-vitro ST
dissolution differences on the in vivo bioavailabilty may be minimal because more thm B
ofmeoldformulanonuxdasedaﬂerﬁommum(ﬂnespeaﬁcanonformenew :
formulation). Although there is no direct in vivo comparison of these formulation clnnga a ;
cross-study comparison (White er al (1971) Brit Med J, 1, 380-381, and Biostudy Q25:01-01 ;
in NDA 20-405) shows similar plasma concentrations for the formulations with and without

stearic acid.

CONCLUSION:
The firm has given a satisfactory response to Comment 1(a)/n the review of NDA 20-405.

1249/9
Emmaniiel O. Fadu'an, ijD/ (f
 Pharmacokinetics Evaluation Branch




FT Initialed by A Pnekh. PA.D. MID&M la‘l/q/qq

. Revxe\v FOI
cc: NDA 20-408, EMIIO HFD-426 (Fadirm Fleischer), Chron, Drug
(HFD-19), HFD-340 (Vish).

APPEARS T:
ONGT "

APPEApS TL”S 'I!QV

C!l ANA .
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APPEA‘:\Q lﬂ;"H;) irvi
ON ORIGIHAL




Dissolution Data for LANOXIN® Tablets, 0.5 mg, With and

Without !

As requested, comparative dissolution data for tablets with and without

using the USP dissolution method are provided below:

(Tested 2/28/91; age at time of test: 1 month)

LANOXIN® Tablets, 0.5 mg

(without stearic acid)
Batch 0Y2773

% Ls. digoxin dissolved

Sampling Times (minutes)
Tablet 15 : 30 45 60
ﬁ ——
3 -
3 -
4 A B
= .
= —
5 —
5 -
5 —
10 7]
1 )
12 ]
Average 72.8 85.1 90.5 92.7
%RSD 2.1 1.8 20 18
Minimum 70.6 82.2 87.8 90.0
Maximum 76.1 875 93.9 95.8
Range .

Dissolution conditions: 37°C, 500 mL, 0.1N HCl, USP Rotating Basket

Apparatus



LANOXIN® Tablets, 0.5 mg
(with )
Batch 2R1816*
% Ls. digoxin dissolved
(Tested 2/28/94; age at time of test: 30 months)

Sampling Times (minutes)
Tablet 2| | 45 | 60
1 —
3 R
1 —_
5 ——
6
” —_
. —
5 —_—
10 =
11 =
12 _—
Average /5 5.1 83.5 86.5
%1!58 15 09 0.6 08
Minimum 66.4 776 82.6 85.3
Maximum 692 80.2 842 376
Range

Batch 2R1816 has lower dissolution after-30 months of storage as expected

based on previous experience with the 0.25 mg and 0.5 mg tablets. Reference

is made to the Development Pharmaceutics, provided herein for your ease in

review. The formulation containing : gives a decrease in tablet

dissolution upon storage. This trend is not seen for the formulation without
Dissolution stavs consistent over the shelf-life.

4
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NDA: 20-405

Priority: 5 § SUBMISSION DATE: SEPT. 30, 1993
LANOXIN® (Digoxin) Tablets ( 0.0625,

0.125, 0.1875, 0.375, 0.25, 0.5 mg)

BURROUGHS WELLCOME CO. REVIEWER: Emmanuel O. Fadiran, Ph.D.

IYPE OF SUBMISSION: NDA

BACKGROUND

Lanoxin®* (Digoxin) has been marketed by the sponsor since 1934 but there is no

approved NDA for digoxin tablet and this has created a chaotic situation with respect to
generic applications. Presently the procedure for obtaining permission to market generic
digoxin tablet involves a batch certification process on the basis of dissolution. In order to
allow ANDAS to be accepted for generic digoxin tablet via comparison to an innovator
product, the sponsor has submitted an NDA for this product. Lanoxin® Tablet is currently
marketed in three strengths (0.125, 0.25, and 0.5 mg). The currently marketed 0.25 and 0.5

mg tablets contain ___ as an excipient while the 0.125 mg is without
The sponsor plans to remove the formulations with from the market and make all
formulations without due to better dissolution performance with aging without

The firm also intends to market additional tablet strengths of 0.0625, 0.1875,
~0.375 mg. In a meeting held on 12/5/90 between the sponsor and the Agency it was agreed
that the sponsor would cross reference the data base submitted to the Lanoxicaps NDA and
that a bioequivalence study would be carried out to compare the new formulations (0.0625
mg , 0.5 mg) of Lanoxin® tablet (without * with the existing 0.125 mg tablet
C " 7' and the marketed elixir. '

SYNOPSIS x

The sponsor has adequately reviewed the literature on the human pharmacokinetics of digoxin
including studies on renal impairment and drug interaction. The firm has proposed an in-
vitro dissolution method _ _ and
speciﬁcations(sh-Q=t aGOminum,Su-Q= atlSminum;S,.-Q=

.. at 60 minutes, S,-Q = at 15 minutes; see Appendix page 22 for more details);
all thethreetabletsu'engﬁuuaedforthebiomdymd\uespeciﬁcaﬁons. An open, four-
period, four-treatment, cross-over, randomized multiple-dose study was carried out to
compare the steady state bicavailabilty of the new formulations of Lanoxin® tablets (0.0625
mg and 0.5 mg; without ) to the currently marketed 0.125 mg Lanoxin Tablet
(also without - and the bioavailability of digoxin from all the three tablet



formulations to the currently marketed Lanoxin® Pediatric Elixir. The analysis of the data
from the study shows that the three tablet formulations are bioequivalent but the three tablet
formulations are not bioequivalent to the elixir when administered in equal doses.

The labeling is deficient and the firm has been advised to up-date it.

STUDY SUMMARY

CONCLUSION

The sponsor has done an extensive review of the literature on the pharmacokinetics of
digoxin in humans. The bioequivalence study undertaken by the sponsor shows that the two
new formulations of Lanoxin® Tablets (0.0625 mg and 0.5 mg, without i are
bioequivalent to the marketed 0.125 mg Lanoxin® Tablet but the three tablet formulations are
bioinequivalent to the Lanoxin® Pediatric Elixir. The dissolution method is acceptable but the
specification should be changed to Q = at 45 minutes, The labeling is deficient.

COMMENTS TO BE SENT TO THE FIRM

1. DISSOLUTION:

a. The proposed dissolution specifications are different from those used for the old
formulation but there has beea no comparison made between the dissolution profiles of the
old 0.25 and 0.5 mg tablet and the new 0.25 and 0.5 mg formulations. The firm should
provide this information. This dissolution comparison will assure that the old formulations
with (on the market) and the new formulations without (to be
marketed) have similar in-vitro release profiles.

b. The dissolution specification proposed by the firm should be changed from Q = at
60 minutes to Q = at 45 minutes since the data provided by the firm on the clinical
trial materials (Table 8, appendix) shows that mean % dissolved > at 45 minutes for
the three strengths of tablets used.

c. Request for a waiver for an in-vivo bioavailability study: The Biopharmaceutics Section of

“the NDA did not contain any dissolution data on the intermediate strengths (0.1875, 0.25,
0.375 mg) but this information was available in the Chemistry Section of the NDA (Table
8b). Since these three tablet strengths have similar composition as the strengths used for the
biostudy and the dissolution were comparable to the strengths and the lots used in the
biostudy (page 23b), a request for a waiver for an in-vivo bicavailabilty study could be
granted. : .

2. LABELING: The pharmacokinetics section of the labeling is deficient and does not
conform to the current regulations on labeling for prescription drugs (CFR 201.57) and the
digoxin labeling guidelines (CFR 310.500). The following changes are therefore to be made
to the labeling :-

;
APPEARS THIS WAY
ON ORIGINAL




a. Absorption :

(i) Add the following statement
" Gastrointestinal absorption of digoxin is via a passive process with the primary site being
the upper intestine "

(ii) The statements on food-effect should be modified as follows:

Change * When Lanoxin Tablets are taken after meals, the rate of absorption is
slowed, but the total amount of digoxin absorbed is usually unchanged. When taken with
meals high in bran fiber, however, the amount absorbed from an oral dose may be reduced "

to

"When Lanoxin Tablets are taken after meals, the rate of absorption is slowed as
indicated by a reduction in the peak serum concentration ( Cmax ) but the total amount of
digoxin absorbed as measured by the cumulative urinary excretion (CUE) is usually
unchanged. When taken with meals high in bran fiber, however, the amount absorbed from
oral dose may be reduced by a clinically insignificant amount®.

b. Information on gender effects, elderly patients and in patients with liver impairment :

In a telephone conversation with Dr P. Edgar ( the contact person for the firm ) on
2/10/94 the firm was requested to search their in-house data base on digoxin for these
information which are not included in the present labeling. The firm agreed to carry out the
search and provide any information found. These information should be jately
included in the labeling if they are available. If not available, the labelinmg

A

RECOMMENDATION:

The Division of Biopharmaceutics recommends that the sponsor’s NDA 20-405 be accepted
for meeting the Biopharmaceutics requirements provided comments 1 and 2 above are
addressed satisfactorily by the sponsor. Please convey this to the sponsor.

Comment 1b should also be forwarded to the chemist - HFD 110.

Pharmacokinetics Evaluation Branch
FT Initialed by A Parekh, Ph.D.é-—-----! el ’e ' 3 /‘r, Qu

cc: NDA 20-405, HFD-110, BFD-426 (Fadiran, Fleischer), Chron, Drug, Review, FOI
(HFD-19), HFD-340 (Vish), F. - |
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LITERATURE REVIEW: Tables 1 - 4 show the summary of the literature search on the
pharmacokinetics of digoxin in humans.

COMPOSITION OF THE FORMULATIONS: Tables 5 and 6 show the compositions of the
tablet formulations and the elixir formulation respectively.

DISSOLUTION: Table 7 shows the proposed product dissolution method and specification for
the tablet formulations while Table 8 shows the results of dissolution testing on the three
LANOXIN?® tablet formulations while Table 8b shows the dissolution data from the Chemistry
Section of the NDA.

APPEARS THIS ViaY
ON ORIGINAL

LABELING: The pharmacokinetic section of the labeling is deficient and the firm has been
advised to up-date it (see comment 2 above). A copy of the labeling is attached.

APPEAPS THIS way
M GRICINAL

APPEARS THIS WAY
ON ORIGINAL

A PLARS THIS WAY
ON ORIGINAL

<
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BIOEQUIVALENCE STUDY
CLINICAL STUDY NUMBER: Q25:01-01
INVESTIGATOR AND LOCATION:

STUDY PERIOD: April 6, 1991 - June 16, 1991.

OBJECTIVE: To compare at steady state (i) the bioavailability of the 0.5 mg Lanoxin® Tablets
(without stearic acid) and the new strength of 0.0625 mg Lannoxin® Tablets to the currently
. marketed 0.125 mg Lanoxin® Tablets and (ii) the bicavailabilty of digoxin from all three tablet
formulations to that from the currently marketed Lanoxin® Elixir Pediatric in healthy male
volunteers following the same daily digoxin dose (0.5 mg/day).

TREATMENTS:

A = one 0.5 mg Lanoxin® Tablet, Formulation No. ANA-04A1, Batch No OY2773 (Batch
size = _, __,___ tablets), Manufacturing Date - Feb 1, 1991, administered once daily
for 14 days.

B = four currently marketed 0.125 mg Lanoxin® Tablets, Formulation No AMW-03A2,
Batch No OY2775 (Batch size = ~ ~ "~ tablets), Manufacturing Date - Dec 19,1990,
administered once daily for 14 days.

C = ecight 0.0625 mg Lanoxin® Tablets, Formulation No AMU-01B1, Batch No 0Z2791
(Batchsize = = tablets), Manufacturing Date - Feb 28,1991, administered once

' daily for 14 days.

D = one 10 mi-dose of Lanoxin® Elixir Pediatric (0.05 mg/ml), Formulation No AMS-02B1,
(Batch size = ' bottles), Manufacturing Date - not specified,
administered once daily for 14 days.

STUDY DESIGN: Randomized, open, four-period, four-treatment, cross-over study with 28
healthy male volunteers. Subjects entered a 56-day treatment phase which included four
consecutive 14-day dosing periods during which they received each of the four treatments above
in each dosing period. A wash out period was not required because the design required dosing
to steady state. Subjects were fasted 8 hours prior to dosing during the outpatient portions (Days
1-13, Day 16-27, Days 30-41, and Days 44 -55) and during the inpatient portions (Days 13-15,
Days 27-29, Days 41-42, and Days 55-57) and received treatment at 0700 hrs on each day.
Blood sampluwueeonectedpﬁortodosingonthetwopreviousdaysandonthelastdayof
- each dosing period (to determine the Cmin) and at 15, 30, 45, 60, 75, 90 minutes ,and 2, 3,
4,6, 8, 12, and 24 hours after the administration of the last dose of each dosing period.

e e et s b e



ASSAY:

DATA ANALYSIS: AUC, Cmax and Tmax were calculated. Statistical analysis were carried
out using SAS software package (General Linear Models Procedure).

RESULTS: Tables 9-13 summarize the data obtained from the study while Figure 1 shows the
mean serum digoxin concentration-time curves for all the volunteers for the four treatments.
The analysis of the results of the study shows that the three tablet formulations are bioequivalent
but the three tablet formulations are not bioequivalent to the elixir when administered in equal
doses.

APPEARS THIS WAY
ON ORIGINAL

APPEARS THIS WAY
ON ORIGINAL

APPEARS THIS WAY
ON ORIGINAL

I . .




"-159:68Z “€L61 PO f 13ug N “soipms asop-opdurs up
Aiiqeirearorq urxo3ip jo uonenfeAT *M.L YIS “f 1959M-490Y ‘M@ WYng ‘I ne[qusaln

, ‘6"€ST:0T *9L61 I [oIeWIRYJ 1)) “VOISNUT JO STRI PUE SUOTE|NLLLIOS
AinqeiseAolq urxo3i(y -y 19fsAg ‘W Pioms “S uiddig ‘f vosaoiq ‘L snorepy

S "L-19¥:91 *9L61 JodeuLreyq uy) f ‘urxodip snovoaenur yim Ajreso uaxe
8_.._,8_.5.835.gsgnou%uob__§?85§uo§t&es<.E ._a_s._m

~'9~T0E:SE ‘Y861 S9U 3L, LD “susoj 9esop uxo3ip jo
Ainqeqrearoiq aynjosqe ap jo uonenyess Inud[NW Y “Jd vorulyg ‘Li snarep ‘Hr Ausyoq

Aprus Aueqoq ot 10 s1:9d asem swonelesas smareyy pus vopmng sy ,
Saisgl.dg?tggl;?ﬁe?.a;svf

wopeory A sansmmn) = 305,
3w /60 8 (24 1) uogsnyuy Ay
dw zp0 8 uondAHuy segnosmuesuy
$w 60 8 uoiNios [eso
| €261 ‘NPIquUaAID Swigg | 8 s1q] 20 | :9a08500 ‘as0p-at8uis
Mooz 9 (44 1) uorstyuy Ay
M 1y 9 uonos jel0
9261 ‘snorepy Mesoz] 9 _o"PM®| y0 | seaoson ‘asop-yduss
L ¥i4 9 (34 1) uoisnyuy A
3 ez 9 uonNYos feso 1901q aaydwiosu;
9261 ‘uonnung| 34 602 9 _oshPm| yo “%0p-atuig
3 ogz 51 (4 1) uorsnyuy Ay
v Mz 91 uonnos jeso ¥o1q apyduwosus
861 ‘Auayoq 9 g61 91 gSPiqe: m.b -9s0p-3f3uig
INIY (JNDuopaseq) | (shep9) | (s139)unjoa) uoneinuLIo (sw) udisag Apnyg
Anpqepeavorg ainjosqy | 30 N

uoReNsIUIWPY Jo einoy Aq Beq Aunqejearorg anjosqy upxoBig | eiqey
[}

Ad0J 3191SS0d 1S319



"L6T-6€ -LL6Y 101D [ wy “[10ensqe] sururerkisatoyd pue 1oqy
Arearp £q paonpaid urxo3ip jo AifiqerTeavoiq poseassoq 1S JIUrEM ‘q [UNf ‘A umalg

. T-0BE:T “1L61 £ POW 18 “5wis [erpradisod pue Supses sq up vopeasTuTwIpe [0
J3y® Urxo3p JO SUONENUIOUCO BUTEIJ ‘ML WS ‘W PIeMOH “‘Y( Urepaqurey)) ‘ny ANM

"6-SIE €T ‘SL6T ISYL [oovuLIYq UML) "BMqNS rewssou
Ut urxo3p uo e YEIIq PIEPUS ¥ JO 13T D IAd ‘O Kaqes ‘f ApwD,O ‘4d uosuyof

"84Y¥91 “¥L6T I JoovuLIEy] urL) ‘syws [erpueadisod pue Supee sy ur s

PuR S1q®) uTX0B1p jJOo AIIqeireAvONd "ML Pras °f 2259M-10Y ‘Md awaq ‘rq uequesn é
"P-TE1Y EL6T [ POPN 3G “Apqerreanosq |
: gﬁuggfdé.ﬁgﬁiigﬂ
.__.55........a........r:...as..e_&..s_%uaasle_giogbi!sgggiimtg
" . PORIS SSLMIIRO SsaUn Sassruniop ,
..lcnll
l..uhnu-!li
0P Jo 20CL u . —
Anpmege. ao0p o RT'1Y 4| .....a.-.m..o.!ni
anceq
| ‘umosg wnaBep ampas 5oqy o Syenemse By | 0P J0 wS VP u Supmy Agess 74
: SIS0 am) 105 WnppeIey Seye
Adiesop woym * i.!l!“ﬂi g Adusop
Oy saggr wegn) Advssp '
1261 ‘s | venenuasuns reenyd w aosasgep weoygadies ong pausndanion | sesnedme 17 !.Ilﬂlﬂﬂv Suvaseyy
. WP papuns
‘s | (0P o Lyen B opgy ] @ S0gT SHBURE O ST
teipuesdishd a1 w1 pasnpas oy sond e jo 2wy WPy paupuns v yv
: ex..l.l..u:.:lnl (3P 10 %595 M £ 19g 9 Dratpng
D et msng| 1 e ou saop Sursop oy 0y pooy | (30 )0 %505) P ga0g ] ) ot
.k.wu...:‘\.\\iz
: ppuse 7 ’ 7
H . wondieqe poaws age drating | (asop o g9p) S 220 ] -li"ﬁxai maoson | V)W yoR299 \Nw\
L MAuam | 30 ) aaie iou stop uonragsmmepe eporsdiso, | @sop jo % 19) Sw (¢ ] Sunses mopqwm 174 ‘>sop-affng ?%....IQ b ot d A\
INyuo
: PSRy 2 o o sseadde woydaosqe jo gy e IS
: i S siradde w avers porseroqy | . #0p 10 % g £ , ...1:2-0..!-.!.....".1 san00802> NR\. A0AG yensy
w1 TR |t naey <apqey uaym 1agiiy st wondiosqe jo Jey 0P JO %B4¢ € Sunes; Yopqm 114 ‘2s0p-afing
. suunedsy Ow) B 4 o 4
. 7] ul“_ ‘ e Aprus «BB..:Q@ N\va y

Ad0J 3181SS0d 1539 st s




e i

i b I R o I s - - - . - ; o

.N\..—-vw—“ww uwha— =o_-_=8_0 .u=o=>o>.~8=m omEo—o._Sau_ocoo&.A:
01 3np urxo31p jo Ajiqejrearorq poseassoq 1§ Jaurem ‘d¥ Yf ‘aq umoig

'V6-L8E0T *9L6T JayL, [oseuireyq uip) "fiqerreaeorq urxodip uo auizeresejins
J0 1NN "aq umorg ‘H 3usy) ‘ws Snerg ‘yr Kopno ‘MY s1owuing gy pyng

: L-¥€01:S6T ‘9L61 POW [ |9
._58.%___3 PUE SpIoEIUe 0} anp urxo3ip jo Aniqejrearoiq §§8n.§_._2 .na___nwhu

. "YOP-66€-1L ‘9L61 £3ojaizusonsen
L urpkwioou £q vondiosqe urxoSip jo uoniqmyuy 31 dA 3opng ‘WY 2ney ‘¢ wnequapury
UOHAXS AIeULIn JANSIMUTO=F ),
‘uo3ip saye pue
“utsas a3 03 uoSip jo sinoygpiq8g puepib 8y
Hurpang rexshyd o) poeja Aiqruunsasd st wsiueyapy a.“uu ¥ ‘aunuIeaf1sajonyd ynm pue (£I30WNOA § = u)
“oUMIPIANUY sdep 1 105 Ajuo uxoSip jo Swi g NNs-Apens ‘2A0s801)
Mp saTIUnL sunues isaoy uiay uixoS
JO UOnERSsIBRUpPe JO NUR YD Jo uones [elodwa] .Sxou_v aye smoy g ?—-omﬁ.x_
(lounueafysapoys 8 g) % 1¢ 0 faunuesfisajoy> 8 g pue ‘uxo8p asojaq umoy g oM} Ut PIPNPUO)) .
311 w21 4g) pronpa 30y ‘votuod asop-yBuis 893999 supuesfysaroyd (21390nNjoA 77 = u)
RLG1 ‘Umosg) up ‘uodip fe1o jo vondiosqe ag) yum sasapaug | yum pue auoje uixoBip jo 8w gz0]  ssop-aySurs ‘29A05%01) aunuesfisajoyd)
“Pofueyoun utewas *y pue uondsosqe jo aey ‘duizeyeseyns
(%81 Yum wounvanad sAep (s332n(oA g1 = u)
961 WAl ]  Aq) vonanxa Areuun 1o pue (%47 4q) NV siamoy| 9 saye pue auoge uxodipSwrgg|  asop-agBurs saaossar) auizejeseying
(HTh~ unaad-utoey
A9 AN pue (4 1p - 4Q) Ny pronpay ‘unzad-ujoey pue (nexgsu)
‘(MEaps unsaulew gaz ~ pue wnsouSew
‘aprceupAy wnssautiews s0y o0 ~ ‘aprxaaply ‘undad-usjoey pue pue ‘apmauphy
wnummge s 4,9z -- Aq) ,30).) paonpay ‘ayenisuy wnisauSew ‘apixaipAy umisau
(Meagstn winsondeun sop ype- pue winisauBew g ‘apixasphy ‘apixaapiy
“aprxosphy wngsoulfew 205 4,67 ~ apixcsphy wrHununie 4§ Jo Yo jw g9 (S332Mnoa | = u) wnununie)
9261 ‘umug wnununge 10§ %9z ~ AQ) DNy padnpoy spriny | yum pue auote uoBip Swgzg]  asop-orBus ‘105501 spreajuy
1o ® Yam Juaunean oo
‘asop utxoBip s ojaq spolgns ¢ uAwoou 8 z yum (:139unjoA G = u)
IOy 9 03 ¢ uaald st onoqune uagm uaas ospe poyg | pue auoje frep uixoBip Swi gz gl aers-Apears ‘9A085017) .
(%8 4q) vonenuauoey mxohp winas : :
neis-Apeays pue ‘(uonuod asop-aHus)(u,zy Aq) ‘Bw g0 uixoSip
961 | uonuava Lreuun Aep-9 ‘(4,1 ™ 1 Aq) INY saseann(] | ‘Yim 10 ‘aiojaq SINOY 9 10 ¢ 2y (SIDNNJOA pT = u)
‘umequapury | vondiosqe utxoffip jo yJuaxa pue mes M oq siquyuyg ufwoou 8 ¢ga0°y ‘1 Jayuz| esop-ar8us ‘@aossos) ufwoapn
Lnqeprearorg
DU
ol.q.:oﬂ-.uw_-uz sBuipurg Apmg wlipuey uSlisaq Apmg 3M07]
_ \pIM sBig

SanuUmC

Ad0J 1181SS0d 1539

. 8ud uxobiq 129y YoM suonsesai Bnuqg * € siqey




"YOL-869:Z€ ‘Z861 SOY 3ruq/Bunyosiogomueuzy “Adesap
3nup aneis01h> Juunp unondip jo jou nq uondosqe uixoSip jo uoniquyuy *r uwewjyny

| | "8-ST'6€ ‘9861 Iy,
[o%euLreYq Ul) “suonemuLIo) U3tp om) ut urxodip jo uondiosqe sy uo Aderapoways
J3oued as0p-y3uy jo s1oopy Y vosuasuy) ‘sq qooer ‘g oy LV Sueny ‘a.L vosswofg

‘annwesfisapoy> 3 g Yum
10 pib apnwasq ampapyuedasd
Swi 61 yum puv auope
SIVIIXON VT se uxoSip 8w g
pue ‘aunuerfisaqon § ﬂ-..:.!
10 ptb aprosq aurpayyuedasd
Sw g1 yum u... auofe uuo) jagqe)
uz uxofip Swi g :yoes sysam 4 (s132qunjoa
Anpiow xsed Suiseansap 4q uondiosqe saoueyuy 40§ sysaunean snonupRUod 81 = u) asop-adumw
L861 ‘Umiug (%2 £49) DNV w1 asearou) 91O § P3ARadA Jaumioa youg “¥o01q vdwioou; 2utppyiuedosy
4 Annqepearorg
UMY
annuasaiday sButpuyy kpmg wlipuiey w8520 Apmis io...n.z.un...u.n
‘Adesaq Snup mersorhs saye
pue uojaq Adesayy asueuayurews (swatyed uoneuIquiod
uxoBipiroe—g Sw €0 L = u) aeis-Apearg Ut ‘avqeinf>
‘(uonsod ayeis-Apears wi y,0¢ A $10q) paonpas pue ‘aurz
osje ::.f.:uxwx__uh pue :::m.w.:.....u..cu ewse|d ueapy ?Eo._m...h -eqredoud ‘auny
96l (uoraod asop-yiturs ur x0¢ 01 gz 4q) paonpas nv Adesaioway> saye pue | JueuSyews yim suan “SLIA ‘Ipiw
‘uurwipny ‘wondiosqe jo unusrediun ajqursanay At04aq uixoBipiAraoe-g Suwi g'g 9 = u) Hop-A8us | -wydsoydoprhy
uonenquicd u;
‘sutisuouIA pue
suizeqieraud
wnyyuda teunsayun oy alewep pasnpu-iounean ‘Sw Yo .a 1IVOIXONVY1 ‘ayexanoyaw
doued oy anp Aiqissod wondiosqe pasnpay Paataoa sjuaned /£ pue Bur 6o ‘ueeydjow
.t_E..z_.::....._.. e (Apanvadsa SIVIIXONV1 ‘siqe] «NIXONVY1 paalasa NINDA
PUE SIQTL NIXONVY ] Se puasiunupe swaned xig “Adesaioway> saye (aswas1p ouseydoou | ‘aunqeserds apy
urodp uoym >._..‘_.====....._u M0jaq angea sAep g ulynm pue ‘aropaq skep ¢ Yim sisged ¢f = u) weydsoydord>
9861 ‘uosswiolg | oy jo 1y oy PUE 58 $S) DNV W uonanpas uesyiuti UM puasunupe uixodig asop-afurs ‘preseg| suafe JduenuYy
: Aunqepearorg
» >..”a...“.w..wu.w.“.u= s8upury Apnig wipeey ulisaqq Apmg 1Mo

W) I181SS0d 1535 s



08

“6LT:1 *8L61 [ PO Id "urxoBip jo suonenuaouod ewsed uo auipruinb jo 100137 D uossuiAlg

Teunsajuionsed £q paonpoid urxod:

sjuanted ur urxo3ip Jo uon

"V-EES:0VT -8L6T VINVI "uixo31p pue supiumb usomioq uonorsojuy
[ Lf 22331 ‘dM £ofoAoT ‘HY 1oNNquassIDY ‘@i uisuq ‘v [opIeY ‘if g Aoyeay

"VOT9:LT *6L61 534 wiD “[1oensqe] suopesipow

P Jo Auniqejrearorq paually “dy [ynf ‘aq umolg

"00%-86€°1 *€L61 190ueT] “apruresdojoorow pue surjaypueqord usard

C e e e e —

diosqe pasay “W efosarey ‘f Ui ‘v nyereledy ‘A uounuuepy

409 31191SS0d 1538

"P1q 2ieydinsiq autprumb Jui ooy
J0 5350p BdueunuIew £q pamoyjo
(880-90) a1eydins aurpuy
§0 3s0p Suipeor] ‘syeam p 1sea (swamed 71 = u)
8261 “Uossuialy (%88~ £q) uonenuazund uixothp wuseyd uy Aty . e 10) uixoBip Butatoa sjuae ]|  uwo-ppe .03_701_._:2
‘swuaned 1w
SeuiAyLe semotyuan 20y pue
“utpiumnb £q swaned ¢| us senuyiAyue reue
sans Supuiq anssn wop wxothp jo wauadeidsip 10§ unflaq sem Adesay; anprumb
0 anp Ay suoyeauauoy uixoBip winuas vy asy Seugdyue jewe sop of pue
- (%0et~ Anpe) JenoLuaa 05 uxoSip (sianed /7 = u)
8261 Anjea) Aq) paseau vonenuasuns uxofip winuas ueopy Sutaroa asam sjuaned Ll] uo-ppe- My - auiprangd)
. . suopenwIu)
sHuapy upxeliqy
sannuasasday sSupury Apms wiiperey ulisaq Apmg laumsqzﬂ“.....
Pym sinug
"uxoSip yim spgqn 7
‘uondiosqe pasear PUR Aljaq 1y § s1qe 7 ‘gnowory (s33a3unioa gi = u) aurdosye
661 ‘ummg Saenp (5,02~ 4Aq) uonasdxa Aeuun PIseaul]  Yum pue auoje uixoSip Sw SL0] 3sop-x8uts aa0ss0s) | yum ANexouaydiq
“uonenswpe uoSip atojaq
sainut o¢ aurauedosd Sw gp
'saps uondiosqe o jo Aexyjo ayy Suiacudun Yim pue auoqe (ss221unjon §)
Aq Aupqeyeaeaq 1aye 1ou ssop sunpqiuedosd utioy pmbyy Jo (ssasrunjon y) (s339unpoA g = u)
Sisading ‘uuo) pinby gy i puasiupe wi0) 1231qe) ws utxodip Sw g Plesed ‘asop-a1Suig
uoihp uaym uom Miosqe w1 2Queyy snoAqu oN
Anpow geunsmmonsed (Adesay
Huiseansap £q uondiosqe sataga suapiBuary axurunutews upoflip uo
(%0¢~ 'shep o1 |  sisaned apewsay Apappo (1u0))
tZ61 ~=a===:.§ Ap LU L PITARTI 3% urxoflip wnsos Nes-Apeays sasea| 10) ph autjayivedosd Sus Gl tl=u) sﬂonhvaom 05—05:&9#—
Anpiqryreacorg
3 >””nu..“.uu.aou_.u.“_uz sSuipury Apmg wipeieyg ulisaqq dpmyg Isvaddu]
: PIYm un:.h
sSanaunoseuer’

h..xom_n 13V Yom suonsesaug Bnug (w09) ¢ aiqey



W] {pasaife s3nup yioq jo sonsupjooewreyd aip are :UONORISNUI UIXOIp-auIpIuIng) Y SWey

uixodip pue uonounj

"EST-SPI:EZ ‘S861 [091X0], [ooruLIRYq [

‘8-10v-T ‘7861 _o_ub_m un) “Adesayp supruimb Suunp aoueresps

Jeudy “Y 1sinbiyeq ‘v IRJouURQ-UIYNS ‘Y UOSSJRISND-NOUSYOS

19-8ETT°00€ “6L61 POW f 13uT N “uonenfeas snsupjooewreyd :uonsessjur %_.___a

-urxodiq ‘e 1P ‘14 SNAXE|N ‘4 saAeln ‘q LI ‘W uyosiafep ‘d ISUdd ‘M "%y

THOL ‘vospersng

"PIojomy ueyy uou £q

siuaned Adesaygy uueprem

.m—.-.!n 1 spouad
ut se sutpinnb pue uixoSip
jo uonexpaws Aep-; ¢ poua
g p amdasas Savwaov 2 %) Ajjeso
Jeipaed 10§ uixoSip Jo LAyuyje poseasdap e 0y Piq autpnn w9 :Z pot
Aqrssod anp (5y¢ 4q) paseansap uotinquistp jo awmngop | ‘Aep 1ad uxoSipilraoe-g mE 0
._._.Su_n jo uouenpIw Lep-, h!_ee
§O UOLALIAS JPINQAY (Ul SHQIYUT JUTPIUIN| spalqns “a't uixoSyp Sw |
wyi SunsaBins paueyoun 4o -aoueseapd Yim uonesnies Jaye (| pouag (s333qunjoa
{euas s ( %gy~ £q) aseardap e 0 anp (%007 £Q) u_u”n moysem yaam-Z 4Aq 9 = U) 19A08801>
SH61 ‘Stauey Pasealdul suoliesuaniod uixodip wnias ajexs-Apearg pawz spouad uoiepows ¢ ‘asop-adungy
_ (paSuerpun paupewsas
SUOHEIIPIUL JULPICIUOD
-uofhp jo uonassas jo a8eso(y) ‘piq aeydins
sepnqny jo supiumb £q uoniqryus st asueseapd auprnb $ws 009 £q pamoyjoy ] (vorssanotpaes
[Puas Jo uoHNPds Jo .s_.s.._u.a aqeqaad 1sopy (yB1am Apoq 81 01 /8 1'0)| 20 panpays Adesap
"MOYJ POo[q jeual [e)0) 10 Y4 ut aSueyd ayeydins auipninb | aoueunjutew uxoSip uo
O YIM (%55 Aq) paseassap axueseapy uixoSip jeuay jo Suipeoy paarecan voneuqy (euye dguoaypd

Yim suaned g = u)

JUApPG | paseasuat utxodip jo vonenuanes ewserd awes-Apeag uo sxaam asous Jo ¢ Jumogog] uo-ppe oW
(stsofrosaqny
Yum avo pue Loy
“uonenswnupe | sunerpdsd pue sisosaps
WONIIIIS eudt JO arejins autprainb panuyuod adumus yum avo
HORIGIYUL W) Y nsar A adeseapd feuas ul uononpay qum (Sw g'| paawsx z Welgng) ‘AWoMIN Meadued
. 4O us Avuxodip Swgsg g heq M [enpiatpus
olturys ou sisafiting asueseap anuneas u aueyo © 'q 9 A33a3 | auo Sugpnpout ssaunioa
e INOIM (4,00 Q) adueseap [euas ut uondNpas aejins auptuinb 8w ooz :g Aeq 9 = U) J9A0850L
661 198y pue (5 Aq) aauesedpd £poq ey ut uonon Py “aruixodip Sw gy 2y £eq ‘ssop-adupnpy (‘1uod) autpruind)
sUoHRIIEI N0
upxoSiq
SR
—— uu. ..“_oz s@mpury dpmig wipeseg ulisaq Apmg wnuIgmuseld
: asvandu]
Pl sSeug

4409 31918

S0d 1539

sanaunjodvULIRYd :_..Su_o 19914V YoM suopdesdug bnig (u02) - aiqey

10



"SL6'8Y ‘1861 01preD [ wy [roner] sduraq
Uewny ut uixo3ip pue suiuinb UMmiaq uonoerayur jueastar Ajreoturpo e Iyl ST *M Buuso(g

"8IP1:1 *1861 190ueT [13n39(] suruinb s urxodip Jo uonseisyuy ‘e 10ATRD ‘Y[ uosuoly

CE-6ZL81Z “CBGI PUEDS PO B0V *30uesea}o uINoSip feuar pue uonenuouco urxodip

ewse(d uo uiuinb Jo 1057 g pIaY ‘y 100fy ‘VN preediy “If uaspejy ‘gy uosiopog

"06-SZ¥'8C 0861 1oy, [0veuLIRYg up) "SOn3uDy urxoip uo suuinb
J0 145 * 1e 33 V) pesuo) ‘gq SOARID "Hd 3sU9d ‘QM JoTey AL PMOd ‘W [1opuem

“UIMSAL I3 i) o)
auninb [ pappe sem (shep £ 10y _HO%E 052)
JO UORLSINUPEAd Jo Yaam duo saye paseaum Neydins anunb ‘uxoSip jeso0 (swsaned /1 = u)
1861 Huuang Anuesyruflis 10u sem uonesmuasuos uxodip winiag | yum £ o)) ajers-Apears Suu Uo-ppe ‘250, oy
"shep inoj s0j pasasunupe|
(F Aep uo %07 - Aq) paseassap dwesears uxoSip jeuay asam pib aeydms aupuinb (ssanunjoa
Uiaanadsas *y Aep pue | Aep uo %z | 9w gog ‘(pb Sus ST'0) uoBip jeio] - Aqiieay g = u)
1861 Uosuosy | pue 09 ~ Aq) paseasouy uonenuacua uixodip ewse g | yum Adesayy arers-Apeass Suu uo-ppe ‘asop-ardungy
"N9M U0
J0§ P 8t 05z veydins aurumb jo
uohexnsunupecd feso £q pam
skep £ 10 piq uoSip
‘mxodip jo saing uoneulugd [euasenxa S81°0 pue pb 8us gz aveydins
jo swouusedy o) anp Ajqussoy ‘(auutnb jo asop-ySiy autuinb jo uonensunupeocy 1%
PU® -mof o Jog Alaansadsas ‘g,7¢ ~ pue 81 sAep p1 Jo jQ101 ¢ 20§ piq (si33unjoa
~ £q) paseansut uxoRip jo K1anooas f1reuun uininb] $w 5£81°0 Jo Suisop axueuajupew Aqyeay £ = u)
J0 250p-yiy pue -mop ayy 10y ‘Aaandadsas ‘s py 1840 Aq pamoyjos upxoSip saaosson |-
SB6L Uxipa ) | pue y67 AQ) pasvasou Suenenuauw uxodip ewsey | Sw g J0 350p Buipeo) jeso aBuis | Kem-om; ‘asop-ardninyy
: "(evoques winiyyy
pue autzewosdsopy
Surrsaas osge st
apdnmu yum ._s_.u l
Ppue 2apnuruonya pue
‘wdwiegu ‘ufwordans
‘undwonglss
‘Ul g s3a0 ‘Pizetuost yim
uxofip 8w g jo uonensiutwpe | - spsomasaqny Lrevousynd
(%55 &q) arueseaps mixodp feuauou | AL Jnje pue 03 soud sAep p 403 payeany Suaq
"t aSeMIIP & 0 anp (1567 Aq) pasearin uonasoxa euay 10j 34 g £13A2 21eyms amunb Anuernwosuos yuened |
WU Mes vonemungo wxothp w (5z¢ Aq) aseasdap Swooz :z v&..L....:QEB. 1} $53UNoA § = u)
v Sundoyas pauapduag apy ey uonewung uixofiq utw g 4340 ‘A't upxoSip ' 43A08802>
0861 “topuep (692 Aq) panpas asveseaps Apoq 1o uxoBig 8w o1 1 pouad aunea 11| Aem-om) ‘asop-aBuig aunIndy
suonenuIduc)
sa>uaaoy upofiqy
aannuasasdoy sdupug Apmg wliperey uflisaq Aprg wnigruselq
asvanu]
PIym ou._:b

sonaunoseswe ¢ 'xobig 109y UM suondriaug Bnig (-uoa) ‘s o|qey

4400 3191504 1539

/f



AR SRR

1B DUP v G s SUT L LIty d ) S3IIP DTUNIAYLIeRUR PUE 5ISIU0SE e
wnid[ed pue uIxoip usomiaq uondRIANUY °f smoynepy ‘Y sajunpy ¢ M Suusoq ‘D0 zjog

"TLT-T8T 1861 [ PO I “SuonENUaOU0D urxodip
ewseyd sasearour sauoreponuy 'V urepaqurey) ‘N Apunug) ¢ ASN oered8er ‘Of Loskopy

"S06:1 #861 190ueT *[19119]] SuonenUIJU0d urXodip suun pue ewseld uo suoreporure
JO duanyu "¢ 19peUg ‘q Au0) ‘g [ouny ‘g jouuog ‘¢ onnsejuoly ‘d Azejg-aisinoq _

. '9-TIE:0€ “1861 YL, [0dewreyq urj) ‘uonseraur puredersa
-Urxo3iq "o ASPNY-uSPIN ‘YN Ess_i ‘S IPIAH ‘v uasiapag-ydioq ‘qy USIAPIJ

"€001-866:S9 ‘Z861 uonenoxn) "UONBRIU3DUOD UIXOTIPWINISS Uo [urederaa

JO aouINjuL A, T8 19 ‘f azauany “)) 13qRyqry ‘g wasiq ‘q

SSIOM ‘Y 3ueT ‘OH uopy

Bt o i L L A L

4400 1191$S04 1534

210 Apeais 1e upodip yum _
$2am 7 30§ (Sw g5 )sucuayedasd
(%L1~ &q) pue ‘(§w gc7) aresinsiq aupruinb (ss3nunjoa
aeseap uxoiip euas paseassap pue (%/¢- £q) ‘oqaoeid jo uoyensiunupy ZL = u) asop-aydumw
£anl 71g uonesuasue) uxofip ewserd poseasoug auoudjedar ‘pryuixoBip Swi gzl ‘2A08%01) auouayeday g
UMRLXI
im asapagut pue urxodip punoq-anssn aseidsip
Avwn ) “asopuap ‘punoq anssy Ajpiae auazeponuy (Adesayy
(%69 J0 d3esaae ue £Aq) "L-£ shep| aoueuaurew uo sjuaned
g6l Axhop ]  LoassaBad Paseal s uonesnuadsu uixodip ewsey,| uo py auaseposure Sw ooz £ = u) asop-aidumpy
‘sas uipuig-anssy '
I woy wixoBip aseidsip few Juoseporure
10dins Aioixoy jo yoeq gy yum Buore ‘sasearu asmyy
"(Buisop
Murpore jo Aep IANNISUO Yiz Y 4O K701~ ‘L 01 | shep
Aq) paseas>us suonesuasuod uixo$ip ewserd WOy pasANSIIIpPE JUosepoLe
b6 1 pue (Jusop auaseponue Jo Aep aannoasuod yyy tes0 Sus 0g9 Yyum £ Aep (swaned
“Areig-msnoq | agy uo g6~ Aq) paseassut vonenuasuod uio8ip auup) 0) 0 Aep woly vixo8ip Sw sT0 § = u) asop-afdnnyy uoseponuy
"UOIALIS Jenqn) Jo ‘pwedesaa
uenqIquy o anp aq few asueseap feuas ug uononpay Yum wauneanad sfep gf soye
ANRIC [euaTenxD pue [euas yioq Supredun Aq (Sw 090 panta>as o Palgng)
(%bg~ Aq) aduezedd Apoq [ei0) pampx pue (%7~ At8w SL 0 pue (Sw L %2:092 (s129njoa g = u)
1861 ‘uasiapa g Aq) owinjoa uoinquisip fezjuas waredde paseasdaq " 9% 1alqng) A’y uxoBip Swi | op-a18uts ‘saaossol)
uixothp Jo wonaas Jepngn) saseassap uuedesaa ‘spsanied ¢ uy ureSe
Junsaliing asueseapy avunears Sunagye anoyum Pauess putedesan aje syoom
Mueseapd uoflip feuas a saseandop pusedesap OM] ‘P3Iqnop asam upoSip
‘turedesan jo asop agi 0y teuoruodoed J0 sasop axweuauiew Apep pue
St SuoneNuUOd uixoB1p winaas uy aseasouy joauSaq| paddois nuedesan ‘syuaned gz uj (Adesayy
Gt~ Aq) asueseap uixoip feuas g ISeAIP pue SA93M 7 J0j sasop papuatp ¢ | aoueuajurews uo syuaned
6l ‘uapy (2.2L~ Aq) suonenuaiod uxofip winzas w asearou| ut Aep Jad pwedessa jo Sws os 6¥ = u) asop-aidunpy puredesap
suonenUIIU0)
L AL ETETEY) uprodiqy
annvuasaiday sdwipury Apmyg wiperey ulisaq Apmg wruIgmusT g
' ssvandu]
' PIYMmM -u.:m
Sonaunodeuie. X0BIN 1291w IR R1IANABIMI Rnin foaiimal - e




"€-0L:9€ ¥861 oy [ooRwreyq
Ul “uonoeIAul o=o8a_o=8_%-oc_:m:?:_xow_a "W vewpoon ‘qm 1o8ey ‘A4 Isusg

LT9TIT '8L61 JOYL joeuLreyq uygD *sopsuny urxodip ut $93ueyd paonpu-auojoejouondg
& 1 1 uasuatog ‘g ajop ‘Do uasery N USSIFIN-TI0G% ‘ar ussispuy *g grioprem

e L7E0T:0¢ “pL61 uonE[non) “urxosip jo uonarnes renqny [eudy g ssourag
‘SAep ¢
Jaye paasiunupe ‘At uixoSip
Sw g pm auopejoucsds
pue aniptuinb yioq jo
uoyensIuIWPe J0) SNpanyds pue
$50p awes (p) pue ‘At uxoBip
8w g jo vonensmnupe ayy
13ye shep ¢ puv a1053q shep seayy
10j 510y 9 L1342 auor>ejoucuds | -
8w o5 (¢) At usxoS1p Sw gy
jo uonensiusnupe ayy 13w sep ¢
pue asojaq shep ¢ 10j sinoy 9
A1343 anrpruinb Sw gz (2)
“ioawod) uxoSip Swi gy jo|  (s1alqns peuniou 9 = u)
“(Aaansadsas ‘spy 350p A1 318uts (1) :s39am ¢ 1seay 33408502
PUe gt ‘5 1¢ Aq ) utxoSip jo sacueseapd jeuasuou 1® £Aq payuredas syuauyean; anoy JUIUIwII-noy
Y6l S0suag Pue ‘Jeuas “nunsAs paseasap auope auneiouandg n...!e._m 1 Jo UonensIUNIpY .vat&LE
‘aucioejounsids jo uonensmnupe
PONUHUOD UM pasnsiupwpe (s399qunjoa
umoBip 8w gz .ﬁ..u... Aqieay y pue aseomp
't 38us ‘piq auoreroucyy Meay dnospsouaye
8w g1 yum wawseanasd Yam siuaned
: shep g saye 7 poyay Paziiendsoy § = u)
(49 = uouNPpAM uRIpaw) Wwaunean aunopejouands (1onuod) uxoBip Sw gz WDUIEAI-OM)
et Jopem | Suanp Pampas sem uxoip jo ssueseap ewseid jeng Jo 3s0p Ay q8uis ;| .BEE.
(Wow auo 1weaq e oy
wnissnod jeyuawaddns
pue ‘pb aprwasaury
8w 091 01 oy ‘pb
unodip Sw g9 o1 579
. SMNQN feuas g Jo Juatlas jeisip . Surataces asnpey u
Hp s uxotlip jo UORALIDS Jepng Jo uomquyin sivaned €1| aansaSuo> Him suan
ue Jupsafiins “avopeouands yum wouneary 1 Jo 6 jo uaunBas ayy 0 poppe pazyvudsoy ¢ = u)
b6l ssoumng | - Quunp (2~ £q) asos Suonesuao uxodip ewseyy | sem pb Sw 001 ‘suopejouandg] uo-ppe ‘asop-adujnpy auopejouandg
-ls.n.o-.luu:ev
KOUN umoSiq
aaneiussIrdoy sSupury Apmig whipesey ulisaq Apmg wragmuseyy
i A . aseardu]
Piym simug

PR Q C m ..— m — m W o& ..—.wm m mu_.ac_xomne..a. . toBig 1034y :2-..3 suonoesuy Bnug (wo0d) »¢ sqey

/3



*Z861 134D *[1931] Ano1x0) URXOZIP PIonpu-udAwospArg A anuoauog ‘SH

"$6-68L:SOE ‘1861 POW f 18ugy N 4
9 £q urxo31p jo uoneanseuy yr 'yes ‘q 3ug-as],

PLLTL 4
P3onpal jo uonasso Areunn) o puny ¢

861 PO [ wy “urxo3ip jo salljoqerow
M dA Jopng ‘1, 13udpm g Suo ¢ wnequapury

desoy snoignue £q res1anax elofy Ind
“If dA 9png ‘nq puny ‘r winequapury

‘20z'e8
Uewpou,{

‘Adesayy
noqRUe Jaye 33am [euontppe
ue so5 uxoBip $w ¢'p pue
‘shep arow g 10j uAwosyiss
146t (%911~ 82011 pue upxoSip S g .aus__...._.g
‘Wwnequapuy] pue £~ Aq) paseaous uonenuano uxoSip WG | ‘sAep 21 4o ot 05 uixoSip Sw 50 = u) asop-aduinpy
J31P] IUOW JUO partnsar
sem adesop awes ) uaym 2131 you pp Hirxoyg
yLAwaiia 8 | Sutaiaoa
e shep anoy Ao feunsauonsed pue 553
WM pajetoosse (u/Su ¢z o) paseaunn (w/8u st
0§ {Jo uonenuLNOY .d-.aﬁlhgd—mv umienuaNniod h
ZH6L uviupazy utxoilip jo uoneAsy -r..&:_.a?..v Mewdy plo-seah-1z tauz RN upAwonniag
‘Adesayy >yosqnue
13y yaam feuorippe ue s0)
uxo31p Sw g0 pue ‘shep asows S
10§ apuoyyouphy 2__uﬁi anton spriompapy
1861 (HEr~ 3w gog pue .._.aw:. quso " os0 %wu unt o
wnequapury | Aq) uenesuanios uxofp uas paseanur auphdenay, shep /1 10§ uixoBip Sw ¢ 1=u) nnpw '
| suolienuadsuc)
uxofiq
RouaY . ; wiipere wiisaq Apmg wnIsmusel g
annuasaday sBuipury Apmg ipeied asvanuj
YoM .u..:ﬂ

Sonaunjodeweyd uxobiq 1oayy :u__:; suopamsgiuy bnug (quod) 7 dqep

Ad0J 3191SS0d 1S3 :

[}

4



TITST:HhT ‘0861 v
:urxo8ip pue y . NVL “[1an3y) Judned sisfre
P pue urdiduresry D neudip ‘y y oreg .=a._o>-u.ﬂ aa.: 5_”8...85 8nup opqissod
i PUOWIS “d Hossig ‘) o
uxodip w : y Ly ¢
1P wniss up Suurerponad 5o 103y oy g — %h.owm.a ;861 1 wesyy udy -spp, o
. IO ‘A mpamore ‘g 12750
UIXOMIp JO wstogqeRw
) ponpus widwepy uoneueidxy aqissog
"SINOY gp UIgUM
SUOHENUANN) WIxoiip WIuds I saseardul poAsasqo .
ut paynsas undwiegu 205 Sw o't joInquiey e
0 nonmnsqng “sasop upxofip ut saseanuy adsop
PAINIZ0 SHONBIANOD UIXOSIP WIS Ut asedIp
v sdep sayio uo 8w | pue skep siskjerp uo
pb Hw goz preeiost pue pb 3w gy uidwepu yum
powan sem aned ‘uoisaf sisopnasaqm Krenounnd
PIO ue Jo uorteatiyeas Suimojjoy -(uotssas siskjerp
42e2 ays jo pud ays 1e pauarsiunupe) uixo3ip Ay
Yim pmean sem pue ainjre) weay padojaaap yaom .
0R61 MA0N © S aan sisdjerp haaaoa speway plo-eaf-g9¢ v uoday asv) udweyry
Al pausuupe
urxofltp amge 1 94 Paamstuurpe sunuepuad uxo3ip jo asop Apep ayeayz
Haym (%4 gz~ Aq) paonpas osje uonenuaNind aunweyiiuad jeso 9 ¢ :p1p dnouny
_:x:s.c wniag (uonensunupe suntefsad sage ‘asop uxoSip Apep saye ay 9|
A1 9 SUHERUR WRaas pue uixofip Jaye ay 7 aunueinuad feo 8 1 :j dnasny (111 dnosoy uy gf pue
tonensunupe sunveyeiuad uo paseq ‘Ajaansadsas ‘asop uixoBip Apep sayeay 7 ‘nndnouny nm dnasn
“hey - pue gy ~ 4q) Suisop uixoip A1 pue jeso aunwepouad jeso 8 | :p dnary ui syuaned gf = u)
fgLot o | qiog z.:k‘:n.l.h Paseanap suonesnuaouos uixodip wruag uxod1p uo pazi E
suoneIuIdN0)
UMD upofiq
E.z.:s.:ﬂ: s3uipury Apmg wiipereg - ulisaq dpmg wruagrwmselg
. u-ao..uun
YNYm ssruqg

Ad0J 3191SS0d 1S39

Sonaupjodewseyd uxobig 199y Yyoym suonsesaiy) Brug (©wo9) "t eiqey




TITETMEIY e s e e e AT Ty Mk ks s w3 et gy 5 A

‘$-0SL:SE ‘¥861

J9Yy ], jodewreyd ul[) “uondvIdjul EQE.&_—Y:_KO”E 'V aul ‘N meq ‘1 -—o_.-nws.— ‘H jjnen

61 ne:)

ponuiuodsip st ndwejus ungm

SHORENUAINS Six0) Ajfenuaed o) asu pue Adesay;
utdinejs atm suonesudu0Y aatagaur o) ey 1S
SUONEHUANI) Wixoip wnsag -

qu/8u gz
J0 noneuRN0 UxodIp WNIS e e Ul paynsaa
T ¢z g0 asop uixolhp Apep e Adesagy urdweyu
Jo uonenumuodsip soye syiuow vanydig u/9u gy
SPM UOIEHUINND uixoRip winuas syeys-Apeays ueaw
i pue Hhu gz°0 sem asop uixoBip Aprep ayy ‘Adesayy
utdwieyus Juung “sisopnosaqny winuapeqodu ean

o) oAl asom _m_, 8w gog ‘przeos) pue ‘pb Sw
‘wdweyny pw/fu 2 | sem vonenuacos uxo! p
winuas aesaae g S gz ) pue gz g uddMiIng
Hunewaye Husop Apep yum uixothp yum parean
sem uoneugy jeue wxsisiad qim paersosse aseasip
U SRS aasuapadApy 100m ¥ sawn aang sanoy
2AY 10 s1SAeIP Uo sem uew pio-seak-9 y TTRRESY
T /3u g g oy g o Jyo pagaad suoneIIU0Y uixodip
wnias ‘paueisal sem Aep /3w go g jo asop uxoSip
M uaym /B ¢-g se yBiy se suonenuasuod uxoSip
winas us pajasas yaym Aep/fw 619 o) paseasou
unp pue shep any 105 Kep/dw gog v pasnpos
sem asop uixodip ap ‘widwieps jo wonenunuoosip Jayy
Avp/thu G0 o pasearsn asam sasop aixio mxolliq
ey Bu g9 o 20 ) 19y suonesuasu0y uxofip winsag
snunp suaofhpyds Aq el auarhgivosonyenafjod
€ §0 UOHIUI JQRIIRINIT Y 1) OF S0E] SIPUOW HNp
noqe paueis sem Aep/ i gog ‘uidwegry puy/8u gy
podesaae suonenuasnn Ex.&_—. NG "Iseastp peay
aasuauad Ay pue snuayast yeany o padstiupe sem
Aep /g nxud uixoig yoam e sawm 31y sanoy
Ay 10 sishlep uo sem snsopeiwaiaa sndng snuasAs

WLy MDY U qum ajeway pro-seak-zp y TTIESY

suoday ase) omy

('u0d) urdwieyry

sduAa Iy
aannuasasday

sSupury dpmig

wiipesey

ulisaq dpmis

QBO_-n-uﬂﬂuGoU
upodiq
wnlagmaselg
A
PIYm s

S
R X
PR -

Sonaunodeuiieyd uxoBbiq 199))y YoM suogarsau Bnig

11918804 1535

("luo9) “¢ ojqey

/6



"€-1201:pP1 V86T PO W]
yo1y “uixodip pue aurprumb uo uordureyus jo Soudnpyur YL *OF “IITH ‘1O MWSW ‘[HAsSNg

e S PR PN (0l L T M (e R B s e et

“SUMIIBIIUINID

uxotip winsas samof Juanposd uxodip jo wsijoqeu
ay paseanus wndweyiy cwstueydapy AqIsso
‘w/Sugy

s Yy se 0y paseasour uonenuuod uxoSip

winaas s Aep/8w gz () o pampas sem asop upxodip
oy pue panunuodstp sem Adesap uxlwepy pu/Ru g
<@ MUY SE U) NP 0) PINUNHUOI UOHBIIUININD
uvoip winsas ags ‘(Lep Asoaa dwi g/ pueszo
uamiaq Sunewsae o Aep/8w Gz o wioly) pasearnn
SeMm asop uixofip M) DYY PAMIEIP MORBIIUANIND
uxaip wiruas ayy Adesoyy udweyu jo sdep anoy

Iy -adesoans snolqiive feuctuppe sy paasitpe
sem pb udwey S gng ‘unnueual pue unfwosuea
Yum ounea) Sutmoqog apuopyy wnissend

pue ‘neniup apqiosost ‘uuidse ‘apnuaasasng ‘axodip
S sem uaned g sspiesopua sipusaapds
siapfiydms yum prsouferp sem eustue euoniaxs
pue ‘tonegiuqy euje uauadeidas dajea jennu pue

rot Aassng ] 10a0) mewnag jo L2051y € (im afenrdy pro-seak-cg v A wvoday ase) (wod) uidweyry
SUoLRINUIIU0))
$2IUMJI ’ upxofia
anneursdoy sSugpung Apms whiperey ulisaq Apris wruagmasely
: asearda(q
M sinug

sonaunjoseuseyd uxobiqg 199))y YIIyYm suondesy Bnug (w09) < eiqet

4409 3191SS0d 1514 )

/7



s e e Musie ol e

"0€-¥TL:9E ‘T861 JAYL [0orWTRY 1[D) ‘safnsded pue s191qe) woly uondiosqe urxodip

uo 3prwesdojo0iauw JO 1) Y eYeMIEI ‘HI IINH ‘Y Y7eQIN V[ Yoensng ‘4 uosuyof

"00-86€:1 ‘€L61 190ue “apiurerdojoolous pue o::o__..:&o.a uoAId
siuaned ut uixo3ip jo uondosqe PRV ‘W ejosareY ‘f UIPIW ‘v Nyerefedy ‘A usutuuepy

‘Sjeaws pue n.._ucv uxoip a0jaq

uiw g¢ qer apnuesdoporaw

w—[ auo pue sansdes

urxo81p Suwi-z'0 omy 7 Aep
‘Swnpaq 1e pue sjeaw alojaq
Uy o¢ 119 Ipnwesdogroaus
Sw-g1 ‘1 hep :q waunwasy
‘Uofe 131eM
Ynm sapnsded urxoBip Sui-z
omy ‘7 Aep ‘aprursdoprogau
ou ‘| Aep ) uaunea)
‘steaws pue Sutsop uxoSip arogaq
un of 1iqe) aprwresdoprosaw
Sw—p1 2uo pue saqe;
upxoSip $w-gz7:g om) ‘7 Aep
‘uondsosqe uxoSip ‘awnpaq e pue spraw alojaq
uo L ueyIIdEs © aamg Jou pip apturesdopropu unu o Piqe) aprwesdopoaw
wmepd yos uy porensdesus uonnjos e Jo wion) Sw—q( 't Aep ‘g wuaunyear)
24 ut puasiunupe sem uxoip uayp ‘wof 118 ‘uofe Ja1em

NP W pumslunupe sem uxofip uaym (Ajaan Yum siqe uixodip w-s2'0 (s139)unjoa

WY AN PUPIZ-O1)Y Aq prienieas se %0 g1 pue gc ¢z om) ‘T Aep ‘apnuerdogarou agew Ayyeay 9{ = u)

PRal ‘wosugof | 4Aq) vondsosqe uixofip veaws panpas gpiwesdoporppy ou ‘| Aep 'y wauneaty |  sanossond ‘op-anBuig

‘Pe jeunsannaaise sy ydnoay aBessed jJo
s gy searnns 4q uonidsosqe uixofip IAIDI}O

suauoys apruresdopmapy ‘uoneueidx g ayqisso g (Adesap

Panutiuesip sem apnuesdopoinu sage suonenuauos weuauews uxoBip

(PHINE U 01 powanias suonenuaou0s uxodip Suiaoas syuaged

uag Adesay apnuesdoponm Suunp (y9¢ - Aq) . skep Aewdy Apapp |t = u)

Lol umnuuryy PRSEANP suonruadued wxothp wnoes wers-Apeng o1 205 pu apiuresdoprorow Swy Ot] uo-ppe ‘asop-aidningy apruesdoporapy
suoHwIIuIIU0)
$3>uN> upoliq
102
aaneuasaiday sQuipury Apmyg wipeiey ulisaq Apmg wnag/rwseld
svaneQq
PIYM sSug

xoBiq 109)y yom suondRIg| 6nig (‘1u02)* giqey
[}

R | o SonaunosewIeyd u
400 T14ISS0d iy, .

/8



Bt e S

CONFIDENTIAL

[ “serwypAyare paonpur
wnuds uixo3iq ‘e 19 ‘W zsid

uIxodip wniasay

'9-TITI 18T “6961 PON [ |8
x0) pue snnaderay

“SIEN3IP poroadsns yum
MV 14230D) ‘g oprent

"62-61€:C ‘0861 [0euLIRyg oseAolpre)

sjuaned ur Juswanseaw uonenuaouod
d “T eldsore) ‘4o ewag ‘y 1oqewnyg

Ug N “Asseounwwioipes Aq suonenuaouos
JO uoneuruAlaq 'g 1aqey ‘gA Japng ‘ML yinug

L6-686:48 ‘161 POW { 13ug] N *Suone|aLi0o aaa] wnizs yim Apms [eotuT}> 9anoadsord
¥ UOMEIOW SHEN3IQ I §M POOH ‘H J9GBH ‘HM UvewaqY ‘M | s ‘yo 1opeg

winiss 0) uoneyuasaid reoruryd jo diys

"98-LLET 6% ‘0L6] 359AU] Uy
uonejaI ay

1O [ uonenu3cuos urxodip
‘uomesnojur uixodiq ‘g Joqey ‘ML g

3 10 30 ‘a5e1P [e1paedOAw
e I ) I
.,._s_u_ﬂu ..c_.u:._....ﬁ% put Ju/8u 9,=N) " qumsiuoned | sepnaren 10 ‘anrsusiadAy Kaeuoso
um pareaddesip Aoy g1 paonput ] : t aniaun
(W61 Wxqrisag u__.p._.u—-v_.-. Pazapisuod senupdysry 681L¥88T Tu/%u 190 F00'1 AU (] | O) K1epucdas ami1ey Uy aal )
Apep S grp
uep 55y Surge
(L8091 1'7 38uw) Aixo) Jo 3ouspae
/g Ice um suaned gy
(Yo gpabues) Apep Sw g0
Tu/8uyo ¥y Suryer swaned 1y
(91 mgoalues Aep $w o7
nunl g Tw/Bugo¥ 1 Supyes swaned g1 paywads 0N
Aaiil
J5EISIP UEN 1210 10 ‘aatsuauad Ay
swaned spor 17 ‘TemAfeA “SnaspIs0aypIe Aieuoiod
1£61 S3jlag Ju/8ugi¥ez | Tw/Sugozor | swoned xmowou 79| o1 Aiepuosss amire; ueay aansaBuo)
qui/iu g 7 Mmoqe
UMWV pry dnald ixoy voneuiquios
e piy ssap a0 /8 a7 siwaned sxo) gy 10 ‘mrunpdyuedyon 1enouuaa
. ANUOD PR Apmxo) jo . ) fo un
061 “Yinug ,._.....”M”..»-“...“h-._.“_u._h— m“”..a“:i jo ..\..u_a M/ ¢g T/ 0¥yt | swaned sixowou el exdns ‘anjie; ueay aansafuo)
ERITEYRYY . 0 SR IRINY SR | IXOWON (uondudsaq aevig aseasi(y
UMY e 1y _.:....u__.:...z_m..u ny ..:...E.Euccu pue 12qunpN)
as 7 ueapy as ¥ ueapy swaney

1400 1191850d 1531

els aseasig Aq syuaned ui sebuey uonenuesuo) uixoBiq wruIg *\ e|qe}

/9



Apmis ouateamnbaoiq ) ut prenieaa 10u a1am siviqe sy, “qeidde o - YN

wayns L\iuenb - sb

‘Sutssadoid Suunp pasoway,

(8w) V101

«dSN 334eM Poyung

pauq ‘oinog Yumg

(Woo) 4N ‘yuns paziunepfag
JN ‘neseng wnisauSeyy |

3N ‘asope

g9 oNmoRA DR Q4
a0l oNmoA DD Q

$290°0 sTLo SL8L0 sTo SLE0 050 (pazmianNm) 450 ‘uolhq
(vqu sad Sw) vonsodwo)
(Apnas asuageambaog ur pepnjoun j1)
IBI-NNY | IVEO-MINV YN VN YN IVIO-VNV "Of UonemuLIoy
_ (Aprus 2ouageambaog us papnpout j1)
16£2Z0 SLLAO VN VYN YN €LLTAD "ON Yoivg
wiae) i gzyn o | waedwgzig | wiaeiBwggro | wiqeiBwgzo | wianBwgep | wiqn Sw 050 papotd NIXONV1

24U 3181850d 1534

$191G8L oNIXONY'1 JO uopisodwo) * § siqey



Table . Composition of LANOXIN® Elixir Pediatric

Batch No. used 1n bioequivalence study UY2776
Formulation No. used in bioequivalence AMS-02B1
study
Composition

Digoxin, USP (crystalline) 0 005057

APPEARS THIS WAY
ON ORIGINAL

APPEARS THIS WAY
ON ORIGINAL




Table " . Proposed Product Dissolution Method and Specification

Dissolution Method

Dosage Form:
Strength:
Apparatus Type:
Media:

Volume:

Speed Rotation:
Sampling Time(s):

Brief Description of
Dissolution Analytical
Method:

Tablets
0.5, 0.375,0.25, 0.1875, 0.125, and 0.0625 mg

Number
tablets
Stage | tested

Acceptance Criteria

than

S, 6 The average quantity of digoxin dissolved in 60 minutes is not less

of labeled strength.

No tablet differs from the average by more than 5% of labeled
strength. '

The quantity of digoxin dissolved in 60 minutes from each tablet may
not belessthan.  of labeled strength.

Sw 6* If any tablet from the Stage S, is above labeled strength, then the
quantity dissolved in 15 minutes for each tablet is not greater than
» of labeled strength. -

of

S, 6  |Ifany tablet from Stage S,, differs from the average by more thar

led strength, then the average quantity of digoxin dissolved in

60 minutes for a total of 12 tablets is not less than of labeled
strength.

The quanm{:: digoxin dissolved in 60 minutes from each tablet may
not be less than .

of labeled strength.

N

S b If any tablet from the Stage S, is above labeled strength, then the
quantity dissolved in 15 minutes for each tablet is not greater than

strength.

rh—

“The data for this stage may be from the six tablets from S1. or from six additional tablets
®The data for this stage may be from the six tablets from Sy, or from six additional tablets

LS
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2 . Individual Serum Digoxin Concentration Data (ng/mL)

Treatment A

(1 X 0.5 mg LANOXIN® Tablet)
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7 26 2 1D+ Individual Serum Digoxin Concentration Data (ng/mL), (cont'd)

Treatment B
(4 X 0.125 mg LANOXIN® Tablet)
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| @¢ {e Il Individual Serum Digoxin Concentration Data (ng/mL), (cont'd)

Treatment C

(8 X 0.0625 mg LANOXIN® Tablet)
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fa. - .:.Individual Serum Digoxin Concentration Data «ng/mL), (cont'd)

Treatment D
(10 mL X 0.05 mg/mL LANOXIN® Elixir Pediatric)
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Takle 13. Lancxin Tablet Blosquivalence Study (Q25-01-01)

Summary of ANOVA Results for the Natural Logarithmic Transformed
Noncompartmental Pharmacokinetic Parameters at Steady State

Parameters Mean()® Mean(l® Meanl p-Vae 90% Confidence®
Mean(r) interval
. Lower Upper
Wmmmammmu
AUC (hr*ng/mi) 37.08 37.78 0982 04329 054 1.02
Cmax (ng/mi) 333 3.52 0547 00915 0.90 1.00
Cmin (ng/mi) 1.18 117 0980 0.5273 093 1.03

Imatment C (8 x0.0625 mg Tabist) va Traatmant B (4 x 0,128 mq Tablan

AUC (h*ng/mi) 37.86 37.78 1003 09013 0.9 1.04
Cmax (ng/mi) - .82 a2 1000 0.9988 095 1.06
Cmin (ng/mi) : 1.13 .17 0967 02888 0.92 1.02

Imatmant A(1x0.5 mg Tablet) va Trastment O (10 mi x 0,08 mo/mi Elixir)
AUC (h*ng/mi) 3705 4030 0919 00005 088 0.96

Cmax (ng/mi) 3.33 490 0480  0.0000 0.45 0.72
Cmin (ng/mi) 1.18 1.24 0.924 0.0139 0.88 0.97

AUC (hrng/mi) 3775 4030 0937 00068 0.0 097
Cmax (ng/mi) 3.52 490 0718  0.0000 0.68 0.76
Cmin (ng/mi) 117 124 0943  0.0836 0.90 0.99

WWHWMH

AUCMengim) 3786 4030 09% 000 09 098
Cmax (ng/mi) 382 49 0718 00000 068 076
Cmin (ngfml) 13 124 0912 00041 087 0%

immmuumm.
b Geometrio means for the refersnce treatment

(n=28).
ewug (Schuirmann DJ, .. Pharmacokin. Siopharm., 15:667-680,

-
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Figure 1.
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