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INTERDEPARTMENTAL CORRESPONDENCE

FRM: M. F. Lukacovic, Study Director DATE: 2/6/92
K. J. Watters, Study Technician
Biological Efficacy Testing Facility R/L: Non-Discreticnary
790 Compton Road
Cincimmati, Chio 45231 STUDY DATES: 2/10/92 - 2/21/92
TO: W. Hartman, Study Sponsor NOTEBOOK NUMBER: (H-1507
B NOMBER: B91-4056B
SURTECT Dog Bioavailablllty Study with AA NUMBER: AA90-0104

The purpose of thus stidy was to establish blood salicylate profiles on dogs dosed
with Pepto-Bismol with and without simethicone to determine if the simethicone
interferes with the abscrption of salicylate in the bloodstream. Two farmulaticns of
Pepto~-Bismol with simethicone were evaluated in this study. Pentagastrin was used to
stimilate gastric acid secretions in the dogs to make the dog gastric pH similar to
that in humans.

There were no statistical differences between dogs dosed with regular Pepto-Bismol or
Pepto-Bismol with simethicone in serum salicylate levels up to 8 hours after dosing.
Serum salicylate levels fram the treatments were almost identical throughout the study
(sme attached graph, individual sample times, lag Time, Time=-to-Peak, Peak
Concentration, and Duration of Effect Measuremsnts).

Thase results indicate that the addition of simethicone as an anti-gas agent to
Pepto-Bismol liquid will not affect the bicavailability of salicylates in
Pepto-Biamol.

QRJECTIVE

Oona major stamach discomfort for which Pepto-Bismol does not have an indication is
gas. Adding simethicone (an anti-gas active used by many antacids) to Pepto-Bismol 1s
a possible way to pursue an anti-cas irdication.

After in vitro foam-reduction testing, same farmulations of Pepto-Bismol with
simethicone perfarmed almost identical as the pure emulsion of simethicone, suggesting
that BSS does not interfere with the foam-reducing capacity of the simethicone

active. Conversely, we must determine if the simethicone interfores with the
perfamance of the BSS active. One measure involves conducting ip vivo tests far
blood salicylate levels in pentagastrin-stimulated dogs.

The paorpose of this study was to establish blood salicylate profiles on
pentagastrin-stimilated dogs dosed with Pepto-Bismol with and without simethicone to
determine if the simethicone interferes with the absorption of salicylate in the
blocdstream. Pentagastrin was used to stimulate gastric acid secretions in the dogs
to make the dog gastric pH similar to that in humans.
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MATERIAL AND METHODS:
Experimental Design:
TYpe of Study: Bioavailability / Gastric pH
Species: cCanine
Stxaip: Beagle
Sayrce: Hazleton/LRE Research Animals, Kalamazoo, Michigan
Sex: Male
Initial Weight/Age: 12 Kg (average - all dogs over 11.0 kg) / Adult
. Total Mumber of Animals Used: 29
Number of Animals per Group: *
1) Pepto-Bismol Control - 7 dogs
2) Pepto-Bismol with simethicone - Formulation A - 9 dogs
3) Pepto~Biswol with simethicone - Formulation B ~ 9 doge
4) WVatar - 4 dogs

* Nine dogs were criginally slated to be run in the Pepto-Bismol
group. Two dogs had to be eliminated fram the group because the

product ran out.
Means of Anipal Jdemtification: Cage tag, Collar ard tag, Ear tattoo

Housing: oOff-Study: Imdividual chain link and canxcrete rus
During study: Sling-type cots and individual stainless steel
holding cages

Site and/or locatian: BEIF 790 Building, C Building, Roam C=202
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1)_ Pepto-Bismol Liguid _' Pogitive Comtrol

1 Dose per Animal: 34.7 mls
Dose Level of Active: 510 my - bismuth subsalicylate, 14.7 mg/ml
Code or Lot Number/Expiration Date: HH-0736-181
Special Handling Requirements: Room Temperature
Category: Drug/Food_X Non-Food/Non-Drug _ Both

A
Dose per Animal: 26.42 mls
Dose Level of Active: 510 mg bismrth subsalicylate, 19.3 mg/ml
. Code or Lot Number/Bxpiration Date: HH—0736-18D
Special Handling Requirements: Roam Temperature
Categary: Drug/Food X Non-Food/Non-Drug  Both___

Liquid
Dose per Animal: 28.33 mls
Dose Level of Active: 510 mg bismuth subsalicylate, 18 mg/ml
Code or Lot Mumber/Bxpiraticn Date: HH-0736-18G
Special Handling Requirements: Room Temperature

Eoute of Bposure: The water treatments were dosed by oral gavage via a foal
fesding tube, 60 cc syringe, and plastic mouthpiece

- pbdb#l4re/3
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Test Methods:

Prior to the Study

on 2/10/92 (the day before the study), blood samples were taken fram 10 of the dogs
in this study for serum iron, hematocrit, hemoglobin, red blood cells, white blood
cells, platelets, mean corpuscular volume, mean corpuscular hemoglabin, and mean
ocarpuscular hemoglobin content analysis. Blood samples were collectsd fram the
same dogs three weeks later (on 3/9/92) for the same analyses. The purpose of this
testingwastomxitcrthehealmofmedoqsaxﬂtodetarmmeirblood levels
return to ncrmal in between muiltiple blood-sampling studies. This was done at the
request of the Institutional Animal Care and Use Camnitteas.

The blood samples were collected via jugular venipuncture into one 7 ml EDTA tube,
and cne 9.5 ml SST tube. The samples were delivered un-refrigeratsad to MVL ard
analyzed by the clinical pathology laboratory. The results will be discussed in a
separats report.

PEORS 14

Adult male dogs weighing over 11.0 kg were randamly allocated into 4 treatment
groups. Four to six dogs were tested each day. The dogs were food-fastad for
approximately 24 hours, and water-fasted for appraximately 3 hoaurs prior to beirg
on-study. Baseline endoscopic examinations were done to ensure that the dogs have
apty stomachs prior to dosing. Excess gastric fluid and mucus was removed fram
the dog stamachs during the baseline endoscopy to prevent the interference of these
materials with pentagastrin-stimulated gastric secretions and product activity.

After the line endoscopy, the dog's necks were clipped and srgically scrubbed
with (icdine—toned surgical scrub solution). Intravencus catheters
were placed in the jugular veins, baseline blocd samples were taken, and injection
caps ware used to close the tops of the catheters. Saline was used to keep the
catheters free of blood clots during the experiment (approximataly 1/2 cc injectad
{nto the cathatar through the injection cap after every blood draw). The catheters
ware kept in place by taping the neck area with 2" adhesive bandage.

The dogs were placed into Pavlov~type sling cots (immediately after placement of
the catheters) to facili 1n infusion, gastric fluid collection and
blood collection. Peptavl pentagastrin (Ayerst labaratories - Lot # 3910398,
Exp. 1/93) was mixed with 500 mls 0.9% injectable sodium ¢chloride solution (Abbott
Laboratories) and administered tc the dogs by subcutanecus infusion at 8
moy/kg/hour (Abbott Vencset 60 infusion sets and 20g needles).

Gastric fluid samples were drawn 30 mirutes after pantagastrin infusion was begun
ard every 5-15 minutes thereafter until the gastric pH dropped to baseline levels
(pH < 2.0). The samples were collected using a 60cc syringe, size 14Fr levin
stanach tube, foal fesding tube, and plastic mouthpiece. Approximately S mls of
gastric fluid was drawn from the stamach at each sample tims. The fluid was
discarded after pH measurement. A Radiameter American pH meter (Model FHMB4) ad
Radiometer Copenhagen combined electrode (Model GK2713C) ware used to measure pH o
the qastric fluid samples.

pbdbdlire/4
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when the gastric pH reached baseline levels, the dogs were dosed ance crally (via
gavage) with the test substances. All treatments ware given by cral gavacge (foal

fesding tube, 60 oc syringe, ard plastic mouthpiece).

Blood samples were taken fram the dogs at 15, 30, and 45 mirutes, 1, 1.25, 1.5,
1.75, 2, 2.5, 3, 3.5, 4, 5, 6, 7, am 8 hours after dosing, for a total of 17
samples (including baseline). Approximately 6.5 oc blood was collected at each
sample time (tuotal approximately 110.5 mls). The first 1/2 oc fluid from the
catheter (fram sach sample) was discarded to prevent the interference of the saline
flush with salicylate results. The samples were collected fram the catheters using
6 cc syringes and the blood was paured into 9.5 ml Vacutainer serum separator tubes
(SST tubes) .

The blood samples were centrifuged for approximately 15 minutes and then

. refrigerated until delivery to the diagnostic labaratary at Jewish Hospital,
Cincimnati, Ohio. The samples ware analyzed at Jewish Hospital for sarum
salicylate levels using an enzyms immuno assay methodology.

in infusion was contimious for the first 4 haurs of the study. The dogs
were kept in the Pavlov-type sling cots during the infusion period and then placed
into holding cages for the remainder of the study. Subcutansous "pockets" of the
pentagastrin solution created by the infusion provided continucus administration of
the pantagastrin for the rest of the study. (A previous study, PEOB# 11, showed
that the gastric pH remains < 2.0 for at least up 6 hours after tha infusion
pexricd.)

At the campletion of the study (after the 8-hour blood sample was taken), the dogs
ware returned to their runs and fed.

The serum salicylate results ware analyzed by the Newman=-Keuls method of

gstatistical analysis at the Biological Efficacy Testing Facility (BETF). The
results are listed and discussed on the following pages.
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Ireetment
Water

HH 3734 180
WH 0738 180

Pepto Control
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Serum Salicylate Bicavailability

Tables I and II summarize the bicavailability of the products, as measured by senum
salicylate levels in the bloodstream. The results are discussed below. The
irdividual dog sarum salicylate levels are listed in Attachment I and depicted in the
attached gqraph.

Baseline

As sesn in Table I, and the individual dog serum salicylate levels in Attachment I,

thare were no statistical differences in salicylate levels between any of the qroups
at baseline. All baseline serum salicylate levels were 0.7 - 0.8 my/dl, indicating

insignificant levels of salicylate in the bloodstream.

 Minztes t h 8 B .
As seen in Table I, and the imdividual dog serum salicylate levels in Attackment I,
dogs, dosed with regular Pepto-Bismol liquid and the Pepto-Bismol/simethicone

farmilations produced significantly higher serum salicylate levels than dogs dosed
with water between 15 mirutes and 8 hours after dosing.

There were no statistical differences between the Pepto-Bismol treatmants with and

without simethicone in searum salicylate levels between 15 minutes and 8 hours after
dosing in this study.

podb#lire/7
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The bioavailability of salicylates in the bloodstream after dosing with these products
is summarized in Table II below. The individual dog results are listed in Attaciment
II. Biocavailability was determined by lag time, time-to-peak, peak concentration and
Amation-of -effect measurements.

Table 11
Sumary of Serum Salicylate Bicavailability Results
X lag Time, Time-to-Peak, Peak Concentration, Duration-of-Effect Values

Time—to-Peak Peak Salicylate Duration-of-Effect

lag Time (>3.0 mg/dl) Concertratiaon (>3.0 my/dl)
Ireatmant Mirgtee) __(Hags) (my/d]) (Hours)
Water 480.01+ 8.0]+ 1.3] 0.0]+
HH~0736-18D 15.0 1.3 6.2 6.4+
HH-0736-18G 15.0 1.3 6.9 6.5|+
Pepto Comtrol 15.0 1.3 6.6 6.6/+

Treatment means within krackets are significantly different from those
outside ato<0.0S.
+ = minimum

lag Time - lag time is the length of time after dosing until significant (therapeutic)
concentrations of salicylate are seen in the bloodstream (> 3.0 my/dl). This
measurement indicates the rate of bismuth subsalicylate (BSS) hydrolysis - the process
by which bismith and salicylate are released frum the product to beccme bicavailable
(abscarbed into the bloodstream).

As sean in Table II above, the individual dog serum salicylate levels in Attacment I,
ard the individual lag time results in Attacment II, none of the dogs in the water
grop had significamt serum salicylate levels (>3.0 mg/dl) during the study;
therefors, their lag time values were equal to the length of the study - 480 minutes.

Dogs dosed Pepto-Bismol with and without simethicone exhibited significant levels of
salicylate in the bloodstream within 15 mirates after dosing. There were no
statistical differences between any of the Pepto-Bismol treatments (with ar withaut
simethicone) in the length of time it took far significant levels of salicylate to
appear in the bloodstream.

pbdbéldre/8
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i - Time—to-peak is the length of time it takes for salicylate levels to
reach peak and significant (> 3.0 mg/dl) levels in the blocdstream.

As sesn in Table II on the previous page, the individual dog serum salicylate levels
in Attachment I, and the imdividual dog time-to-peak measurements in Attackment IT,
the dogs dosed with water did not exhibit significant levels of salicylates at any
time during the study. Therefore, the time-to-peak values far the dogs dosed with
equal to the length of the study (8 hours), and were significantly longer

any of the other products,
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in dogs dosed with Pepto-Bismol with and without simethicone peaked
1.3 .4 hours after dosing. There were no statistical differences between
reqular Pepto-Biswol and the two Pepto-Bismol treatments with simethicone in the

time~to~peak values in this study.

ion - Peak concentration is the highest lewel of serum salicylate fourd
in the bloodstream over a course of time of imterval sampling.

j
i3

As seen in Table II on the previous page, the individual dog serum salicylate levels
in Attachment I, and the individual dog peak salicylate levels in Attachment II, serum
salicylate levels fram doge dosed with water remained in the baseline range

(< 2,0 my/dl) throughout the study. The peak serum salicylate levels from dogs dosed
with wvater were significantly lower (1.1 mg/dl) than peak levels from all of the other
dogs in the study.

Peak serum salicylate levels in dogs dosed with Pepto-Bismol with and without
simethicone were 6.2 - 6.9 my/dl, with no statistical differences between the
treatmants,

Duration-of -Effect - Duration-of-Effect is the length of time blood salicylate levels
remain at significant (therapeutic) levels in the bloodstream (equal to or greater
than 3.0 mg/dl) after dosing.

As sean in Table II on the previous page, the individual dog serum salicylate levels
in Attachment I and the individual dog duration-of-effect results in Attachment 1T,
none of the dogs in the water group had significant serum salicylate levels (>3.0

mg/dl) dring the study; therefore, their duration-of-effect mesasurements were O
hours.

The Pepto-Bismol treatments with and without simethicone produced significantly lonoer
dmation~of-effect values than dogs in the water group (at least 6.4 - 6.6 hours attor
dosing). There were no statistical differences between the regular Pepto-Bistol
treatment cr the Pepto-Bismol/simethicone groups in the duration—of-effect results -
this study.
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DISCUSSICN

Serum salicylate levels fram the treatments were almost identical throughout the
study. A statistical analysis of salicylate levels up to 8 hawrs after dosing the
dogs showed that there were no significant differences (o<0.05) betwean the
Pepto-Bismol and Pepto-Bismol/simethicone treatments at the following measurements:

- at the individual sample times (15, 30, 45 mirutes, 1, 1.25, 1.5, 1.75,
2, 2.5, 3, 3.5, 4, 5, 6, 7, and 8 hours after dosing - see Table I)

- in the speed of salicylates into the bloodstrean

(significant levels of salicylate were evident within 15 mimtes of dosing

dosing in all of the dogs dosed with Pepto-Bismol with or without

simethicons - see Lag Time values, Table II) '

i e lel e i ook for salicylate leve o reach peak \
the blood (salicylate levels in dogs dosed with Pepto-Bismol with and
without simethicone peaked between 1.3 and 1.4 hours after dosing - see
Time-to-Peak values, Table II)

= in the actual peak salicvlate levels in the blood (peak salicylate levels
in dogs dosed with Pepto-Bismol with and without simsthicons ranged from
6.2 - 6.9 my/dl - see Peak Concentration values, Table II)

- in the length of time salicylates remained at gignificant levels
{> 3,0 mg/dl) in the bloodstrean (salicylate remained at significant

levels for at least 6.4 - 6.6 hours after dosing in dogs given Pepto-Bismol
with and without simethicone - see Duration-of=Effect results, Table II)

QNCLICTON

Serum salicylate levels from Pepto-Bismol treatments with and withaut simethicone were
almost idemtical throughout the study. These results indicate that the addition of
simethicone (as an anti-gas agent) to Pepto-Bismol liquid will not affect the
bicavailability of salicylates in Pepto-Bismol.

Graph - Serum Salicylate lLevels

Attacment I - Individual Dog Serum Salicylate Levels

Attactment II - Individual Dog lLag Time, Time-to-Peak, Peak Concentration and
~ Duration of Effect Measurements

cc. R. C. Lijana
B. J. Mackay

pdbgldre/10



ire

Hrs.

{70
é
Hrs,

213 206
5
Hrs.

4
Ars.

Nrs. Hre. Hrs. Hrs,

Hrs.

ATTACHMENT |

1.5
Hes.

© 3:24PM BETF 730 COMPTON RD. -

3]
s
1.29
Nra.

2-9

Hr.

1

INDIVIDUAL DOG SEWUM SALICYLATE LEVELS (mg/dl)

3-
45

Kin

30

PEDSE 14
15
Rin nin

tine

Sese-

SENT BY:P$G
Treatment
and Dogé

.......
.......
.......
-------

-------

N OO

@@Mm&m

0.0.nu.l :Jnv.l
llia.oqf.o.f 7.

Q< eA?
w0 o)

h”!ﬂq‘ IJIM Cal o N ot
mssbrbobr

~

saz:Qer
e
Snidy

a’1l ‘-,llatl
AUAUAUAVAU(!.U

4.7

1
12
17
'3
23
10
34

Pcpto-lu-ol Positive Cantrol

A)

e?

e

L]

Popto-liml ulth

8)

VO OO~ N

.........

NV ¢t NN ™

O O N amhn

NN NN

e o’
¢|.6 I-O.iualchJ‘A

336‘33“‘

OO NN I-ldnu

3365‘3“5

235015753
‘576‘3“5

nOoOMMNOOSNS

W DU MW

Mo omnaon
~8 o - o -8 O

OO~ g 2N O

v.ssnu.v

.6.6 o QO w
7.7.J-nv.¢
6.‘ :‘ca.b

man-: ’-O.lut).ﬁ A-!‘
- («lanﬂ.o.‘.‘ ‘VIJ.Q

- <o g @
. e s e e .
- O 2w

.,zﬁﬁ“_ﬁ

li.ﬂ 1-.0.“ Lv.d~l -6
AVAU 1|AU ﬂvAUAUAU nv

°2NE

O
o~y

~N
.
~

el
I3
a

©
[ a)

N
jore

jory
a3

L)
.
("]

[
Ll
©

=
ad

~
sl
O

=
we

o
o]

A=

C) Pepto-Sismol wi

OGO N

‘353131363

MONOOOOO @

.........

NNM NN @M

O~ nh.nm

.........

NN O NENN

¥
O O P Avnuvrnu

‘!‘3‘25’5

39572‘301

‘3‘!5256,

*

WO Lvnﬂ

55536‘5“

o T !anV la
e
") &N Ava(J

g 4MODO— O

WO D 0O RN

OMNMOON — O N

---------

VO Nn DN OO0

R ER Y

NOOOCNOWD

mo,’lguq ~
[=] - o . . .
t O wn oy

' NELOMOO - €0
-~ !.-1 ;-3 ‘;-o..

0.7
1
1
]
0.6
1
0
0
0

o

e

-

.
oy

-~
Lapd

~
.
-

d
e

~N
oy

oy

©
W

-

o

%

0

od
ors

o
~

Xs

0) Deionized Water

,s 7,1( nu
0001

Ny N
o0o

.’229
0000

5673
0000

‘-‘nl‘
ﬂvooo

NeOooO
[
Qe vwoO

~NOOWN
L]
[~ ol ol -

’336
0000

3217
0000

" — N~
e e s e
O«—0O

51
Wm

"~
<

3 |

[
(=3

oy
*
=4

0
fa

o
lo

"~
=]

d
=

~

X

Poak levels sre circled.

. Time-to-Pesk end Durstion of Effect Nessursments.

Peak o Peak Concentration % Duration-of-Effect

b4

< timm-to-

Levels > 3.0 mg/dl are considered sipnificant (therspuetic Levels).
Lag Time

Loveis » 3.0 mg/dl are used for Lag Time

®



®

SENT BY PSG

1- 2-32 ¢ 3:25°% BETF T30 COMPTON RD. -

PR08F 14

ATTACHMENT 1T

313 £26 4722:213

Individuml Dog Lag Time, Time-to-Peak, Pesk Concentration and Duration of €ffect Measurements *

Trestment
and Dogd

A) Pepto-Bismol Positive Control

1
12
17
21
el
0
4

=

83 fPepto-Gismol with AF
2

]
13
13 v
22
26
35
37
41

Xw

€) Pepto-Bismol with AF Simethicone
3

9
13
19
28
9
¥
39
&

Xs

0) Deionized Water
é
1
14
<0

Xs

Lag Time
(Mirutes)

Time-to-Peak
over 3.0 mg/dt
(Hours)

15.0
15.0
15.0
15.0
15.0
15.0
15.0

18.0

15.0
15.0
13.0
1%.0
15.0
15.0
15.0
15.0
15.0

1%5.0

15.0
15.0
15.0
1%.0
15.0
15.0
15.0
15.0
15.0

15.0

(nué)

¢ Sev report for category explarstions
s Rinimm time

simethicone

}

-

A D A C s ng
. PR .
(¥ (K- N E” RV X N . ]

—

1
1
1
2.
2

1.
0
0
1

.
.
-
.
.

> LwenrrowWwOWw

—_

0.8

—_—eh —a AP s D
« o e v s s s
e [V XNV RV NUN=ZV §. ]

-

o - X- X X4
[~3 0000

(HN-073¢-18D)

(HN-0736-186)

* ¢ & ¢

+

-

3

& UM ANNOOWM
N CUrNwNR

o OGO?VU’GN?’

© NBwWwrovonN

__-_
cokwn

1.1

Peak Duration of Effect
Concentration over 3.0 mg/dl

(ng/dl) (Nours)
6.3 6.0

4.3 1.8

6.7 7.0

7.4 8.0«
4.8 6.0

7.6 8.0 +

7.4 8.0 +
4.8 6.6 +

* ® o 5 o
+* 4

O NNV AW
e e e

»S>@ OO OOO0OO0OO0O
+

*

. o
+

.
* 4+ 4+

O OaOs0BDe MO WA
e »

w 000WODOoOOO
+

+

o [-X-N-¥-]
- )
Q@ 0000




SENT BY P&G . 4- 2-92 . 3:23PM BETF 790 COMPTON RD. - 313 =IE 47230214

O Pepto-Bismcl Control

. ® HH-0736-18D
& HH-0736-18G
+ Deionized Water

PBDB# 14

Serun Salicvlate Levels (amg/dl)

r -y . ] + -
t : 3.3 I3 NS P B
E et ok 5030009 it s
- —t R &
. . PR TR R S PR I
4 - X XX 2] 13 e e v ama
— . SR B - .
t 0 safrea

(mnp/dl)
o

o
o

o
i
> and
T

(oY ]
(e}

~
.
o

Salicylate Levels
f 3
o
"&'q
|
i

O
-

"?
!

1 2 3
Hours Afctcr Dosing



