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PharmaKiunetics Laboratories, Inc.
Study Number 205-01-11618

1.0

2.0
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SUMMARY OF STUDY RESULTS

Title
Clinical Comparative Bioavailability Study of ICN- and Roche-Manufactured
30 mg Pyridostigmine Bromide Tablets in Healthy Volunteers

Objective

The objective of this study was to compare the relative bioavailability of
pyridostigmine bromide 30 mg tablets manufactured by Roche UK with that of
pyridostigmine bromide 30 mg tablets, manufactured by ICN Canada.

Methods

The study was conducted at PharmaKinetics Laboratories, Inc., Baltimore, Maryland,
and included the clinical conduct, analytical determination of plasma pyridostigmine
concentrations, and statistical analysis. Thirty-two healthy male and female subjects
were enrolled in this two-treatment crossover study. Blood samples from all subjects
who completed the study were to be analyzed. The subjects were to receive a single
30 mg oral dose of pyridostigmine bromide on two occasions separated by a washout
period of one week. Blood samples were obtained at 17 time points from predose
(0 hour) until 12 hours post-dose. The Clinical Summary details the conduct of the
entire study.

The plasma samples were analyzed by a specific, validated LC/MS/MS method to
determine pyridostigmine concentrations. The concentrations were used to calculate
the area under the concentration-time curve to the last non-zero time point
(AUC 0-T), elimination rate constant (Kel), half-life (TY2) and AUC 0-Infinity
(AUC 0-Inf). The actual times of sample collections were used in the calculations.
The maximum drug concentration (CMAX) and the time to maximum drug
concentration (TMAX) were also reported. The arithmetic mean and standard
deviation were calculated for each parameter and for the pyridostigmine
concentrations at each time point. The geometric means were calculated for
AUC 0-T, AUC 0-Infinity and CMAX. All parameters were analyzed by analysis
of variance (ANOVA) and an F-test to determine statistically significant differences
(0=0.05). The analysis of variance included sequence, subject nested within
sequence, period, and drug treatment in the statistical model. The power of the study
to detect a 20% difference in parameter means as statistically significant at the 5%
level of the t-distribution was calculated for each pharmacokinetic metric. The ratios
of the test and reference means and geometric means were reported using least
squares means from the ANOVAs. Bioequivalence was determined using the two
one-tailed tests procedure, accomplished by constructing a 90% confidence interval
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for each difference in treatment means, and then re-expressing it as a confidence
interval for the ratio of the means (test/reference). The products were considered
bioequivalent if the 90% confidence interval about the ratio of means (test/reference)
for logarithmically transformed AUC and CMAX were contained within the limits
0.80 to 1.25.

Results

Of the 32 subjects enrolled into the study, 30 subjects completed. Two of the subjects
withdrew prematurely from the study. Subject 18 withdrew prior to entry of period
I because of flu-like symptoms, including fever, chills, bodyache and coughing,
experienced from June 28 through July 03, 2001. Subject 3 failed to return to the
facility to complete period II.

The plasma samples were analyzed for the 30 completed subjects. The concentration
of pyridostigmine at each time point after each product is summarized in Table 1 of
this summary. The mean concentration at 2.33 and 5 hours after administration of
the ICN product were statistically significantly higher (a=0.05) than the mean
concentrations after administration of the Roche product. At all other times post-dose
there were no statistically significant differences. The mean pyridostigmine
concentration measured at each time point after administrations of the two products
were plotted on a rectilinear scale (Figure 1) and on a semi-logarithmic scale

(Figure 2).

The sampling schedule proved to be suitable for this bioavailability study. Eighty
percent of AUC 0-Infinity was measured by AUC 0-T for 59 of the 60 estimates
obtained. The first post-dose sample was not the maximum observed concentration
after any of the doses. At least six post-dose samples were obtained before the
average time of the maximum concentration.

The arithmetic means + standard deviation for each parameter are presented in
Table 2 and the results of the analysis of variance are presented in Table 3. The
detailed analyses and tabulations are presented in the Drug Levels and Statistical
Appendix I sections of this report.

There were statistically significant (a=0.05) differences between the formulations for
AUC 0-T, CMAX and LN CMAX. There was no statistically significant sequence
effect («=0.10) or period effect (0=0.05) for any of the pharmacokinetic parameters.

Based on the least squares means of the logarithmically transformed parameters, the
AUC 0-T and AUC O-Infinity for the ICN test product were 9% and 8% higher than
the respective estimates for the Roche reference product. The CMAX for the test
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product was 11% higher than that for the reference product and occurred 5% later
(6 minutes). The 90% confidence intervals for the parameters were AUC 0-T [1.01;
1.18], AUC O-Infifnity [1.00; 1.17] and CMAX [1.02; 1.20].

Conclusion

The pyridostigmine 30 mg tablet product manufactured by ICN Canada was observed
to be bioequivalent to the 30 mg tablet product manufactured by Roche UK when
both were administered under fasted conditions. The 90% confidence intervals
surrounding the ratios of the test versus reference product means for AUC 0-T,
AUC 0O-Infinity and CMAX were within the 0.80 - 1.25 bioequivalence limits.




"(S0°0=10) s0oueLreA JO SisAjeue oy woiy 1593 T1f 2dAT, Uo paseq,,

‘S'N SO'1 9IT'1+ LSTT Of 1101+ €s€T  0f 1
‘S'N 80T €0ET+ SYTT  0Of 96CT* 6IVT OF 01
‘S'N €01 L96'T* 189°€ 0¢f YZ6'T¥F  08L'€  Of 8
'S'N 9T'1 00LT* CI09 Of eiv'es 7869 0f 9
S0"0>d 91’1 EILE*  SST8  0€ L69Y+ €656 OF S
S'N ST'1 osey+ 68L6 Ot IIL'S* €SIT  0Of 4
‘S'N A 91T F €Il 0F ¢88SF  6LTT  Of se
‘S'N (40" 19y 8TCL 0 966'S¥ I9¢CT Of €
‘SN Tt 88LFYF 8E€l  Of 9LOF  P8FT  0OF L9°C
S00>d 140! CIOS* 62€l 0 T899+ LTST O €eT
'S'N 14N 889°s¥ IEYT 0Ot 8IS'8F 0£9T 0O (4
‘S'N (AN PET'9OF VIV Of STrLF  6L'ST  Of L91
‘S'N 0’1 9¢9'9% 09¢T 0Of 98C9F CIYT Of A !
‘SN 901 918'c+ 9811 0¢f ;8I9F  T9TT  0f 1
‘S'N £6°0 9y *  LOOT  Of P89S F ¥CS6 Of L90
‘SN 50 I6V'TF 0L8T Of EL6'TF  €SYT  0O¢ €e0
== =" 00000 Ot 00000 ot 0
30UBOHIUSIS  90UdIaJIY/ISIL ‘A 'PISF  UBO N ‘A PISF UBOIA N )
oney (1) Yooy ;304 (epeUED) NOJ 459, Sy,

SITI-10-S0T#
(0€ = N) NOLLVIAZA QUVANVLS ¥ SNVIN DLLANHLIIV
(Tm/30) SNOLLVEINZONOD VIASY'1d ANIADLLSOUN A 1 T1GV.L




“103owered pauuioysues; §of 5y JO usaw Sy Jo WYHESOMUY,

960 0'TC 62v90F 06T  OF 6'ST YSTLOF 408  OF ® z/1L
80'T €T 8SLSO'0 F LSYTO  OF L'SE TSS60°0  LLITO  OF , (/) 1
S0'T 0'%€ OLILOFIITT  Of 8'Sh VIOTFLITT  Of (W) xewy,
YT S'LE SSYOFYTLT  Of 1547 L68'8FIL6T  OF (Tw/Bu) xeur)
or't T'LE EITEFIS98  OF 0'0v €0'8EF00'S6  O€ (qw/g'8u) Ju1-0 DNV
T 0'LE VT6TFL6'SL  OF STy LY'9EF88'L8  OF (Tu/g'8) 1-0 0NV
791 S6°LT UBSJA] OHISWO3D
AN LOSE0F098LT  OF 9SEY'0 ¥ 8L88'T  OF Xew) uy
6218 T'88 UROA] OLIJOWOAD)
80'T TISCOFE66EY  OF 688€°0F86LY'y  OF JUI-0 DNV U1
6THL Ir'18 [UBON OLIISWO0D
60'T S8SE0F990EY  OF LSOV'0F8S6EF  OF L1000V U1
90U2IJY AD% *A3(] 'PIS ¥ UBSN N AD% *A3(] 'DIS F UBSA N Iajourered
1S9, (In) 9yo0Y :3ou (epeue)) NOI 189

STI9TI-10-S0T#
(0€ = N) NOLLVIATA QUVANV.LS ¥ SNVAN DLLINHLIYV
ANTADILSOARIAd VIAS V1d 404 SYALTAVIVd OLLINDIODVINIVHA ¢ ATHV.L

®




-3OUBLIEA JO SISATEUE 5y} WOy Suedw sarenbs jseof oy Suisn paje[no[ed o10M SUBSUI 0UISJAI/ISA} A} JO SONEI SY) INOQE STeAISIUI

20USPIFUOD %06 Y} PUE “(g0r0=) JueoyruSIs A[reonsne)s se s1sjomesed Ul SOUAIIHIP %(T © 19919p 0} Apm3s o3 3o 1amod oy} ‘sueaw 9y} jo Ajrenbs Jo 1893 9y,
“Jojouresed pouriojsuer} o oy Jo ueow sarenbs jses] oyi Jo wyyLESoMUY,

70°'1°06°0 gel 66'0< ‘S'N 960 §90L0°0 ¥ 026°C §90L0°0 ¥ ¥08°C W z/1L
ST'T 00T €91 660 ‘S'N 80°1 69L00°0 ¥ L8YTO 69L00°0 ¥ LLITO (@) P
LT'T €60 T'LZ Lo 'S'N SOt CLOTO+TITC CLOT0F L1ITT () xewy,
YT1:60'T 9'0¢ 260 LLTO'0=d 140! €690 F ¥C'L1 €€69°0F IL'61 (Tw/Bu) xem)
8T'T I0°T L8l L6'0 SN o1t 90T'€ ¥ IS'98 90T'€F00's6  (Tw/Su) Jup-0 DNV
0Z'1°20°1 7’61 $6'0 91+0'0=d 171 1S6'C+ L6'8L 1S6'C ¥ 88°L8 (Twm8u) 1-0 DNV
(44} S6°LT B3N OLIJOO3)

0T1°201 L8l 860 sTi0'0=d 1Tt 6€€0'0 ¥ 098L°C 6£€0°0 ¥ 8L88C XBls) U]
6£'18 (44} UBOIA] O11I2WO3D)

LT'T00T VLT 66'0 ‘S'N 80'1T 91€0°0 ¥ £66E'Y 9T€0°0 * 86LY'Y M-0D0NV U]
6T'vL 1118 (UESIN dLHeWmoaD)

ST'T 10T 8Ll 660 ‘S'N 60’1 Ce0°0 * 990’y TTEO'0 + 8S6E'Y L-00Nv U]
TeAIoN] ByAD Iomod 0ULdI ERLEYETEN | (In) syooy 3% (epeue)) NDI 1S5L Iojowered

20uspyuo) %06  10ofqnsenuy Apmig -yusis hsaL Q0URIOJNY 1897,

SI9T1-10-S0T#

(0€ = N) 4OWYd UVANVLS F SNVIIN STIVNOS ISVAT
ANTADLLSOARIAd VINSV'Id 404 SYALANVIVd DLLANDIOOVIAUVHA € ATHV.L




(sanoy) 2wy,

cl 171 01 6 8 e 9 G 14 & (e ! 0
_________.__f________!______________[___Flr________.,_,_.b____.__Llr_._________________Lf,______p.
wo
T el 2
= . wum
////// ﬁ
oL r9
o -8
B for
,l, y i
® ; rel
/EIE \\ I
g5 Vi
(31n) eu°0Y Y =T - 91
(epeue)) NOI 115l &) f
-81

0€ = N
81911—10—502#
S[oAST RUWISR[J 2UIWTI}SOPLIAJ Ued (] 240314

®

(Tur/5u) [sAsT ewWise(d




(sanoy) suuyy,

cl T1 Ot 6 8 L 9 G 14 e c T 0

v g b ___#__.________|_|_____VLF______________._______~_____“____,R__..______________________

(3In) eyooy 3oy FHI{H
(epeue)) NOI 1881 B0

-00T

06 =N
819T1-10-503#
(21208 FO[—TWISG) S[°AT vUWISR[] SUIWISI}SOPLIAJ Uesy g 2andig

<4

(Tur/8u) [sae ewiseld




DEPARTMENT OF THE ARMY
US ARMY MEDICAL RESEARCH AND MATERIEL COMMAND
504 SCOTT STREET
FORT DETRICK, MARYLAND 21702-5012

REPLY TO
ATTENTION OF:

MCMR-RMI-S (70-1y) 5 Mar 02

MEMORANDUM FOR Administrator, Defense Technical Information
Center (DTIC-0OCA), 8725 John J. Kingman Road, Fort Belvoir,
VA 22060-6218

SUBJECT: Request Change in Distribution Statements

1. The U.S. Army Medical Research and Materiel Command has
reexamined the need for the limitation assigned to technical
reports written for grants. Request the limited distribution
statements for Accession Documents listed at enclosure be changed
to "Approved for public release; distribution unlimited." These
reports should be released to the National Technical Information
Service.

2. Point of contact for this request is Ms. Judy Pawlus at

DSN 343-7322 or by e-mail at judy.pawlus@det.amedd.army.mil.

FOR THE COMMANDER:

\
e ’
Encl PHYLIS M. : R67
De

ty Chilef of Staff for
nformaffion Management
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