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b Department of Histology and Embryology, Uni6ersity of Medical Sciences, 6 Chal*ubińskiego Street, 50368 Wrocl*aw, Poland
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Abstract

A HPLC procedure was developed to determine free BHPM in human plasma and urine after prior deconjugation
of its glucuronides with glucuronidase. A single dose administration of a 10 mg bisacodyl suppository from Glaxo
Wellcome, Poznań (Poland) to 16 volunteers each resulted in its low active metabolite (BHPM) plasma levels (10–55
mg l−1) according to general assumptions. Its prompt laxative effect appeared within 56.6910.8 min. The calculated
serum half-life time of BHPM glucuronide excretion in urine was �7.3290.99 h. BHPM was excreted in urine in
only 3.3690.52% if compared with the above bisacodyl rectal dose administered. Any relationship between BHPM
plasma and/or urine levels and its laxative action does not occur. These results confirm the thesis that the laxative
action of bisacodyl suppositories is initiated through a direct interaction of the drug in the rectum. © 2000 Elsevier
Science B.V. All rights reserved.
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1. Introduction

Bisacodyl (BIS), 4,4%-(2-pyridylmethylene)-
bis(phenyl acetate), is a stimulant laxative used
for the treatment of constipation and for bowel
evacuation before examination procedures in
surgery. Its action is usually effective within 15–
60 min following rectal administration. It is
rapidly converted to the active metabolite
bis(p-hydroxyphenyl)pyridyl-2-methane (BHPM)
(Reynolds, 1993). The main glucuronidation pro-

cess of laxative BHPM takes place in the gut wall,
i.e. extrahepatically. The exposure of the target
cells, i.e. the large intestine enterocytes to the
above active metabolite, and hence its laxative
effect depends on the balance between the rates of
five main processes: (1) supply of laxative conju-
gates and free BHPM to the large intestine; (2)
intraluminal deconjugation; (3) uptake of free
diphenol by the epithelial cells; (4) net intracellu-
lar conjugation; and (5) the active conjugates
efflux from the cells (Bredo and Hillestad, 1982).
Only up to 9.293.3 or 3.191.2% of the dose is
excreted in urine in man after the administration
of an oral enteric-coated tablet or of a supposi-
tory, respectively. The urinary excretion reaches
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43.4915.0% as a result of BIS oral equivalent
solution administration (Roth and Beschke,
1988). About 50% of a dose are eliminated in the
faeces as unconjugated BHPM (Moffat, 1986).

The purpose of this publication was to follow
the plasma level profile, the urinary excretion
kinetics and time of bowel movement in volun-
teers after administration of a single dose (10 mg)
of BIS suppository, Glaxo Wellcome, Poznań,
Poland. The analytical assay developed for free
BHPM in plasma and urine is based on an iso-
cratic HPLC procedure (Bradshaw et al., 1995)
after prior hydrolysis of BHPM glucuronides with
b-glucuronidase and its selective liquid–liquid ex-
traction (Fullinfaw et al., 1988).

2. Materials and methods

2.1. Materials

Product sample identified as bisacodyl supposi-
tories (BIS), lot number C 005001 was obtained
from Glaxo Wellcome. A BHPM authentic sam-
ple, lot number PL 314 was received free of
charge from Boehringer Ingelheim Pharma KG,
Biberach an der Riss, Germany. b-Glucuronidase,
IX-A from Escherichia coli of activity 1 330 000 U
g−1 was purchased from Sigma, St. Louis, MO.
Chemicals were of either HPLC or reagent grade.
Double distilled water was obtained from an ap-
paratus made of silica glass.

2.2. Apparatus

HP 1100 Series automated quaternary LC 3D
system (Hewlett® Packard Company) including
quaternary pump, vacuum degasser, automatic
sampler, variable wavelength detector with stan-
dard flow cell, control module and check-out sam-
ple, column temperature regulator compartment
and 3D ChemStation was used for quantification
of BHPM in plasma and urine. Five micrometres
LiChrospher 100 RP 18 pre-packed column
(250×4 mm) was protected by a 5 mm guard
column (4×4 mm) and ordered from Merck,
Darmstadt, Germany.

2.3. Subject selection

Sixteen each normal adult, non-smoking, male
and female volunteers between 18 and 32 years
(mean 24.194.8) weighing on average 74.896.7
kg of height 179.497.0 cm were selected for
participation in the investigations. The volunteer
subjects were selected after completing a thorough
history and physical examination, and after a
normal laboratory examination. The laboratory
tests consisted of the following: haematology,
serum chemistry and urinalysis. All subjects were
presented with full details of the investigation,
both verbally and in written form, prior to
providing written informed consent. The investi-
gation was approved by Human Investigations
Ethical Committee at the Karol Marcinkowski
University of Medical Sciences.

2.4. Study design

The study was a non-blinded, open-label, single
dose design. All subjects were randomly assigned
a drug assignment number from 1 to 16, which
was used throughout the study period. The sub-
jects were required to fast for at least 10 h prior to
the timing of the rectal dose. On the treatment
day, the subjects were instructed to present in the
study facility. At ‘hour zero’ the subjects were
assigned to a phlebotomist for the purpose of
collecting a 5-ml blood sample. The assigned sup-
pository was inserted in their rectum. All subjects
abstained from food until the 4-h blood specimen
was obtained when a standardised low fat lunch
was provided. Regular meals were resumed after
the 12-h blood sample was obtained. Following
drug administration, venous blood samples (5 ml)
obtained (in Serum Gel tubes, S/4.7 ml, Sarstedt
Manovette, Germany) from the subject’s right or
left antecubital fossa at the following times: im-
mediately before administration of BIS and 0.25,
0.50, 0.75, 1.00, 2.00, 3.00, 6.00, 12.00 and 24.00 h
after administration. The time of bowel move-
ment was recorded for each subject. Within 30
min following blood withdrawal, the samples were
centrifuged. The separated plasma was frozen in
plastic vials at −20°C and labelled with the
subject I.D. number, treatment day and time of
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sampling. The red blood cells were discarded.
Urine samples were collected at the following time
intervals: 0–2; 2–4; 4–6; 6–8; 8–10 and 10–24 h
and their volume was recorded as well as 5 ml
samples only were frozen in plastic vials until
analysed for BHPM and remaining urine was
discarded.

2.5. BHPM plasma and urine quantification
procedure

2.5.1. Chromatographic conditions
A mixture: 0.01 mol l−1 phosphate buffer pH

5.0–acetonitrile (70:30 v/v) was filtered through a
0.45 mm nylon membrane filter (Schleicher-
Schuell, Kassel, Germany) and pumped at the
rate of 0.7 ml min−1 at 25°C and was used for
determination of BHPM. However, the above
mobile phase composition was changed for 50:50
(v/v) in order to shorten the retention time of BIS,
but was not used for BHPM determination in
serum and urine specimens, which did not contain
any amount of parent drug — BIS. Absorbances
of effluents were monitored at 225 nm (BHPM
lmax). Twenty-five microliters of fixed loop injec-
tions of analysed plasma or urine extracts were
made.

2.5.2. Stock solutions and standards
Stock solutions in methanol containing 0.2 g

l−1 and subsequently 20 mg l−1BHPM were pre-
pared. Then, aqueous standard solutions from the
latter stock solutions were made containing 0.05,
0.10, 0.20, 0.40, 0.80, 1.60 and 3.20 mg l−1

BHPM. Hundred ml of each standard solution
were transferred to a 16 mm screwed cap culture
tubes containing 0.5 ml of either plasma or urine
(collected at ‘zero time’). The resulting either
plasma or urine based standards containing 10,
20, 40, 80, 160, 320 and 640 mg l−1 BHPM were
further processed according to the procedures de-
scribed below.

2.5.3. Procedures
To each 0.5 ml of serum or urine were added:

50 ml b-glucuronidase 5000 U ml−1 in 0.1 mol
l−1phosphate buffer pH 6.8 and 50 ml 2.2 mol l−1

acetate buffer pH 5.0. After shaking the above

solution was incubated for 12 h at 37°C to hy-
drolyse glucuronides to free BHPM.

BHPM was extracted with 5 ml 10% iso-
propanol in chloroform for 15 min and cen-
trifuged at 2000 rev. per min for 5 min. Four
milliliters of the lower organic layer was aspirated
with a pipette and subsequently extracted again
with 5 ml of 0.1 mol l−1 disodium phosphate pH
7.5. The mixture was shaken and centrifuged as
previously. The 3.5 ml of the lower organic layer
was again aspirated and transferred to dry culture
tubes and evaporated to dryness under gentle
nitrogen flow at 37°C in a water bath. The residue
was reconstituted in 100 ml of 50% acetonitrile
solution in 0.01 mol l−1 phosphate buffer pH 5.0
and transferred to micro-vials in HPLC automatic
sampler.

2.5.4. BIS hydrolysis procedure to BHPM
BIS stock solutions in methanol containing first

0.4 g l−1 and subsequently of 20 mg l−1 were
prepared. Then, aqueous BIS standard solutions
from the latter stock solution were made contain-
ing 4, 400 and 800 mg l−1 BIS, which were
injected (100 ml) onto the HPLC column.

In order to obtain BHPM from BIS 5 ml of the
former compound stock solution was heated with
25 ml of 6 mol l−1 sodium hydroxide for 1 h in a
screwed cap culture tube. The solution was cooled
and next neutralised with 25 ml of 6 mol l−1

hydrochloric acid. The BHPM obtained standard
solutions containing its 4, 400 and 800 mg l−1

concentrations were prepared from the last hy-
drolysed solutions, which were injected onto the
column.

2.5.5. Pharmacokinetic analysis
The analytical results of serum specimens were

used to calculate: apparent first-order slow (l2
S,

h−1), and fast (l1
S, h−1) disposition rate con-

stants, biological half-life time (t0.5, h), time to
peak serum concentration (tmax, h), peak serum
concentration (Cmax, mg l−1) and AUC0�� (mg h
l−1). From the urine data were calculated: BHPM
amount excreted at time t (XUt

) and � (XU�
), the

slow (l2
U, h−1) and fast disposition rate constants

(l1
U, h−1), and percent BIS dose eliminated in

urine (A, %). TOPFIT 2.0 software (Gustav Fis-
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cher, Stuttgart, 1993) was used for calculation of
the above pharmacokinetic parameters and EXCEL

4.0 program for regression statistical analysis.

3. Results and discussion

3.1. BHPM plasma and urine quantification
procedure

The mobile phase from the literature (Fullinfaw
et al., 1988) was modified if its composition is
concerned (70:30 v/v), because the isocratic mode
instead of a gradient one was used. The flow rate
of the mobile phase was increased from 0.5 to 0.7
ml min−1. The other procedure conditions were
taken from the above literature for urine and were
adjusted for BHPM determination in plasma with
the exception of plasma or urine volume which
was decreased from 2 to 0.5 ml and therefore the
lower limit of quantification was decreased.

As shown in a HPLC chromatogram for an
aqueous mixture of BIS and its metabolite BHPM

(Fig. 1A), retention times for BIS and BHPM —
its product of hydrolysis are 14.7 and 4.6 min,
respectively if the latter mobile phase composition
is applied. BIS in 6 mol l−1 sodium hydroxide is
completely hydrolysed to BHPM at 60°C for 1 h,
because only one peak of the retention time 4.6
min appears in a chromatogram presented (Fig.
1B). When the former mobile phase composition
(70:30 v/v) was applied the retention times for BIS
and BHPM were 36.8 and 14.7, respectively (Fig.
2A). BIS was not observed at all in drug adminis-
tered volunteers serum and urine samples pro-
cessed according to the above procedure (Fig.
2B), because it was metabolised in rectum to
BHPM whose retention times were 14.4 min (Fig.
3) or 13.8 min (Fig. 4) in serum and urine sam-
ples. It was adequately separated from endoge-
nous serum or urine components.

The proposed methods were also assessed for
linearity, precision, accuracy and stability. A sum-
mary of the data obtained is shown in Table 1.
Linearity was checked by chromatographing
BHPM standard solutions obtained from its au-
thentic sample as well as on BIS hydrolysis. The
linearity of the two plots of peak area against
concentration was assessed by linear regression.
The correlation coefficients, r, were in both cases
between 0.9885 and 0.9999. The calibration curves
parameters are shown in Table 2.

The calibration curves covered the concentra-
tion range from 10 to 640 mg l−1. The limit of
quantification for BHPM was thus �10 mg l−1.
The linearity of the two plots of peak area against
concentration for authentic BHPM and obtained
on BIS hydrolysis in 6.0 mol l−1 sodium hydrox-
ide solution are superimposable within accepted
limits (Table 2). It means that BHPM standard
can also be produced on BIS hydrolysis in suit-
able conditions specified above. BHPM calibra-
tion curve was always constructed prior to its
determination in serum and urine specimens.

The system precision was determined by chro-
matographing five BHPM standard solutions of
the concentration 640.0 mg l−1each and calculat-
ing the relative standard deviation (RSD) of the
peak area and retention time (RT). The calculated
RSD values were well within accepted limits
(Table 1).

Fig. 1. HPLC chromatograms of a standard mixture contain-
ing 200 mg·l−1 BHPM and 200 mg l−1 BIS obtained from their
authentic samples (A) and of BHPM obtained on hydrolysis of
authentic BIS sample in 6 mol·l−1 NaOH (B). Mobile phase:
0.01 mol·l−1 phosphate buffer pH 5.0–acetonitrile (50:50 v/v).
Peak identification: (1) BHPM; (2) BIS.



E. Flig et al. / International Journal of Pharmaceutics 196 (2000) 11–20 15

Fig. 2. HPLC chromatograms: (A) an aqueous mixture containing 200 mg l−1 BHPM and 200 mg l−1 (B) BIS; a human volunteer’s
serum following rectal administration of a single 10 mg BIS suppository at 1 h elapsed. Mobile phase: 0.01 mol·l−1 phosphate buffer
pH 5.0–acetonitrile (70:30 v/v). Peak identification: (1) BHPM; (2) BIS.

The accuracy of averaged determinations was
calculated as the percent difference of the mean
concentration from fixed concentration. The
values obtained were below 10.32 and 7.89%
for urine and serum specimens, respectively
(Table 1).

The mean assay recovery for BHPM was deter-

mined. The peak area obtained first on extraction
of BHPM from its two samples each of serum and
urine and second from direct injections of the
same amount of BHPM in the mobile phase were
compared. The calculated recoveries were less sat-
isfactory for urine samples (52.37%) than for
serum samples (70.55%) (Table 1).

Fig. 3. Chromatograms of BHPM in human serum: (A) blank human serum; (B) human serum spiked with BHPM 320 mg·l−1; (C)
human voluteer’s serum following rectal administration of 10 mg BIS suppository at 0.75 h elapsed. Mobile phase: 0.01 mol·l−1

phosphate buffer pH 5.0–acetonitrile (70:30 v/v). Peak identification: (1) BHPM.
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Fig. 4. Chromatograms of BHPM in human urine: (A) blank human urine; (B) human urine spiked with BHPM 640 mg·l−1; (C)
human volunteer’s urine at 8 h elapsed from the rectal administration of a 10 mg single BIS suppository. Mobile phase: 0.01 mol·l−1

phosphate buffer pH 5.0–acetonitrile (70:30 v/v). Peak identification: (1) BHPM.

Table 1
Method validation data of BHPM

Accuracy % error% RecoveryPrecision system % RSDa Precision method % RSD

Retention timePeak area

52.37 (urine)2.79 (n=5) 510.32 (urine)1.82 (n=5)8.19 (n=5)
70.55 (serum) 57.89 (serum)

a RSD, relative standard deviation.

Table 2
Averaged calibration curve parameters of BHPM obtained either on hydrolysis of bisacodyl (BIS) or from its authentic sample
(BHPM)

Correlation coefficientCalibration curve Linear range (mg·l−1) Regression line equationa

number n

Serum UrineSerum Serum UrineUrine Serum Urine

y= (0.20683 y= (0.20353 0.9999BIS 0.988510–640 20–640
90.0140)x90.0180)x

y= (0.234520–640 y= (0.207110–6403 0.9923BHPM 0.99983
90.0230)x 90.0110)x

a y, BHPM peak area; x, BHPM concentration (mg·l−1).



E. Flig et al. / International Journal of Pharmaceutics 196 (2000) 11–20 17

Fig. 5. Mean serum concentrations of BHPM (9S.E.M.) vs. time from 16 volunteers after rectal single dose administration of
bisacodyl suppositories.

3.2. Pharmacokinetic analysis

The serum BHPM concentrations (C) following
the administration of a suppository to each volun-
teer were well characterised by the difference in
two exponentials (Fig. 5):

C=B · e−l2
S · t−A · e−l1

S · t (1)

In Eq. (1), A and B are the corresponding
zero-time intercepts, l1 and l2 are the apparent
first-order: fast and slow disposition rate con-
stants, respectively and t is the time.

The individual and averaged BHPM serum con-
centrations and their S.E.M.s are given in Table 3
and the above mentioned pharmacokinetic
parameters in Tables 4 and 5.

Table 3
Serum concentrations of BHPM from 16 subjects after rectal single dose administration of bisacodyl suppositories

3.00Time (h) 6.000.25 12.00 24.000.50 0.75 1.00 2.00

Concentration (mg·l−1)Subject

13.6I 14.412.6 B10 B1035.4 34.8 23.2 19.5
II B10B1016.626.515.634.827.413.912.2

21.6 16.7 14.620.138.1 40.630.632.734.3III
20.1 16.6 17.6 16.8 B10 B10IV 22.229.1 12.9

49.5 51.7 14.6V 20.644.6 22.123.747.425.0
25.4 B10VI B1015.321.628.941.728.7 25.9

16.8 23.8 11.9 B10VII 18.2 26.3 21.7 20.2 20.2
51.020.1 34.0 20.9 12.9 B1027.5 26.6 41.4VIII
40.311.2 19.2 24.0 13.7 B1030.2 23.2 27.1IX

35.9B10 B1012.8 B10X 13.311.912.814.1
50.7 B10XI B1012.848.954.755.430.3 50.7

17.7 17.3 14.9 B10XII 47.4 32.1 25.2 25.7 17.8
43.849.3 27.7 23.3 13.7 B1044.3 42.5 46.9XIII
38.652.9 38.1 32.5 22.8 B1050.5 46.1 49.3XIV

B10B1013.722.236.2XV 41.243.130.834.7
30.3 28.7 27.4 24.8 17.9 B1043.2XVI 32.619.3

29.2 B10Mean 9.119.624.231.632.632.633.5
1.7 2.2 B10S.E.M.a 3.43.1 2.42.5 2.94.2

a S.E.M., standard error mean.



E
.

F
lig

et
al./

International
Journal

of
P

harm
aceutics

196
(2000)

11
–

20
18

Table 4
Pharmacokinetic and bioavailability parameters of BHPM as well as its laxative effect from 16 subjects after rectal single dose administration of bisacodyl suppositories

Parametera Subject

IV V VI VII VIII IX X XI XII XIII XIV XV XVIII IIII

21.2 43.0 33.4 22.6 43.3 30.5 22.1 56.5 32.1 47.3 49.4 40.8 34.6Cmax 26.030.7 34.1
0.71 0.54 1.76 1.20 0.31 1.01 0.33 0.330.37 0.36tmax 0.75 0.570.380.371.200.50
5.2 14.7 1.4 3.8 14.3l1

S 2.515.0 14.6 14.6 14.6 4.1 14.43.5 15.0 14.3 14.3
0.18 0.04 0.17 0.07 0.19 0.23 0.13 0.120.08 0.080.06 0.23 0.070.07l2

S 0.23 0.09
9.13.1 3.9 16.4 4.1 9.6 3.7 3.0 5.2 5.6 9.1 3.1 10.57.9 12.4 10.4t0.5

581145 211 544 344 456 125 313 251 399 663 213 535325 624 326AUC
74.3 139.3 241.1 91.7 59.4 113.0 23.9 97.985.8 324.2XU0−2

54.3 37.519.683.712.935.2
38.5 6.8 163.7 86.7 120.6 61.7XU2−4

71.18.7 215.9 392.7 59.8 43.25.7 68.6 32.5 51.5
39.7 55.1 100.8 151.8 138.4 7.9 125.2 205.196.2 –7.7 82.2 30.1XU4−6

27.825.944.1
–– 111.6 67.9 – 8.1 64.5 14.4 – 154.1 110.8 46.1 7.65.8 9.9 42.1XU6−8

33.710.8 22.3 42.5 47.9 23.2 69.8 94.3 – 13.5 22.9 30.1 8.67.2 22.4 19.0XU8−10
0 0 0 0 0 34.5 25.3 027.7 0XU10−24

0 033.941.128.116.8
286.4 311.6 553.5 361.5 452.7 325.8 245.5 686.5 850.6XU�

272.579.2 127.0103.8 251.6 174.9 294.9
0.36 15.00 1.83 0.48 0.48 14.99 0.75 0.440.88 3.3715.00 0.33 0.570.29l1

U 15.00 0.49
0.150.22 0.35 0.13 0.37 0.13 0.34 0.16 0.74 0.44 0.70 0.33 0.540.21 0.21 0.29l2

U

A 2.80.8 3.1 5.5 3.6 4.5 3.3 2.5 6.8 8.5 2.7 1.31.1 2.5 1.8 2.9
40.2 19.8 85.2 33.0 25.2 49.8 25.2 100.2 45.0190.2 45.0tlax 34.825.2 55.2 105.0 40.2

a Cmax (mg·l−1), tmax (h), l (h−1), t0.5 (h), AUC (mg·h l−l), XUt 1−t 2
(mg), A (%), XU� (mg), tlax (min).
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Table 5
Mean pharmacokinetic and bioavailability parameters of
BHPM as well as its laxative effect from 16 subjects after
rectal single dose administration of bisacodyl suppositories

X(Parameter 9S.E.M.a

Cmax (mg·l−1) 2.6035.48
tmax (h) 0.110.67

1.410.4l1
S (h−1)

l2
S (h−1) 0.020.13

0.997.32t0.5 (h)
378.4AUC0�� (mg·h·l−1) 42.9

93.36XU0−2
(mg) 20.82

24.7289.24XU2−4
(mg)

75.87XU4−6
(mg) 15.24

14.3553.58XU6−8
(mg)

6.23XU8−10
(mg) 31.21

3.9912.96XU10−24
(mg)

336.1XU�
(mg) 52.6

1.594.38l1
U (h−1)

0.33l2
U (h−1) 0.05

A (%) 0.523.36
10.857.6tlax (min)

a S.E.M., standard error mean.

h, respectively (Table 5), which are not provided
in the literature.

Pharmacokinetic evaluation of urinary excre-
tion data obtained after extravascular administra-
tion (e.g. rectal) according to one compartment
body model yields Eq. (2):

Xu=
ke · l1

U · F · X0

l2
U

� 1
l1

U+
e−l2

U · t

l2
U−l1

U

−
l2

U · e−l1
U · t

l1
U · (l2

U−l1
U)
n

(2)

In Eq. (2), ke is first-order excretion rate con-
stant and l1

U and l2
U are apparent: fast and slow

disposition rate constants of BHPM in urine,
respectively, F is the fraction of BHPM absorbed,
and X0 is the BIS dose administered. Eq. (2)
describes the time course of the cumulative
amount of intact drug (its active BHPM) in the
urine (Fig. 6). At time infinity, Eq. (2), reduces to
(Gibaldi and Perrier, 1982):

Xu
�−Xu=

Xu
�

l1
U−l2

U (l1
U · e−l2

U · t−l2
U · e−l1

U · t)

(3)

Because l1
U is larger than l2

U, the slope of
terminal linear segment of the curve yields an
estimate of l2

U and the initial segment l1
U of

BHPM on so called subtraction technique applied
(Table 5). There are approximately over 2.5-fold
differences between l1 and l2 rate constants calcu-
lated from serum and urine data (Table 5). The
reason for them could be different levels of BIS
metabolites in serum and urine. It should be

The BHPM serum concentrations were low and
ranged from 10 to 55 mg l−1 (Table 3) as a
function of time (Fig. 5) according to Eq. (1). The
above concentrations are similar to other data
provided in the literature (Roth and Beschke,
1988) produced on administration of a single dose
Dulcolax®–Suppositorium (10 mg) (12–64 mg
l−1).

Serum mean BHPM biological half-life time
and tmax were equal 7.3290.99 h and 0.6790.11

Fig. 6. Cumulative renal extraction curve of BHPM (9S.E.M.) from 16 subjects after rectal single dose administration of bisacodyl
suppositories.
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mentioned also that BIS monoacetate as a BIS
metabolite could also appear in serum and urine
(Fullinfaw et al., 1988). However, we did not
observe and follow that metabolite in serum and
urine, but it could be too absorbed from rectum
and hydrolysed in liver to BHPM.

Mean percent amount of BHPM excreted in the
urine if compared with the BIS dose administered
is very low (3.3690.52%) (Table 5) and ranges
from 0.8 to 8.5% (Table 4). That data are typical
for a BIS suppository, and are similar to a refer-
ence 3.190.3% (Roth and Beschke, 1988).

3.3. Time of bowel mo6ement

The time of bowel movement was recorded
according to every volunteer report and is pre-
sented in Table 4. Mean time of bowel movement
is equal 57.6910.8 min (Table 5) and ranges
from 25.2 to 190.2 min (Table 4). According to
references the above time ranges from either 15 to
60 min (Reynolds, 1993) or 9.6 to 45 min (mean
18.0910.2 min) (Roth and Beschke, 1988). It can
be learnt from the above data that the laxative
effect of Dulcolax®–Suppositorium (10 mg) ap-
pears earlier (�20 min) than on Bisacodyl®

Glaxo Wellcome, Poland suppository administra-
tion. However, the averaged time of bowel move-
ment of the latter suppositories still meets the
requirements (Reynolds, 1993).

4. Conclusions

Suppositories Bisacodyl® Glaxo Wellcome,
meet the requirements for classic laxative prepara-
tions of diphenyl methane derivatives (Reynolds,
1993). Their time of bowel movement is prompt
enough (57.6910.8 min) and their active agent
(BHPM) is only slightly absorbed from rectum
(3.490.5%). BHPM exerts its laxative effect
within large intestine. Its mean peak serum con-
centration (35.592.6 mg l−1) and amounts ex-
creted at time � (336.1 mg) are low according to

general rules. As far as the pharmacotherapeutic
data are concerned, the ‘grandfather’ drugs like
BIS should be verified on the onset of modern
analytical technology used for assays in biological
fluids. They allow us to conclude that a common
believe about completely non-absorbable BIS
from large intestine is exaggerated. Fortunately,
its absorption is low, especially from rectum but it
depends on the route of administration. There-
fore, eventual side effects produced should be
minimal on the rectal route.
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