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EFFECT OF SODIUM LAURYL SULPHATE AND TWEENT80 ON

THE THERAPEUTIC EFFICACY OF GLIBENCLAMIDE TABLET

FORMULATIONS IN TERMS OF BSL LOWERING IN RABBITS
AND DIABETIC HUMAN VOLUNTEERS

J. SINGH

Department of Pharmaceutics
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ABSTRACT

Glibenclamide has limited gastrointestinal
absorption. Therefore, different concentrations
of sodium lauryl sulphate and tweenRSO were includ-
ed into the tablet formulations to increase the
absorption of the drug and hence, to enhance the
BSL lowering in rabbits and human volunteers
suffering from maturity onset disbetes mellitus.
It wes found that the surfactants had enhanced
both the rate and extent of BSIL lowering in
rabbits as well as in diabetic patients in higher

concentrations present in the tablet formulations.
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INTRODUCTION

Glivenclsmide (HB 419), a hypoglycsemic sulphonyl
ures group of drug, hes been used successfully for the
treatment of patients suffering from maturity onset
diebetes.! The drug is official in B.P.2 and also found
in detail elsewhere?’4 It possesses potent hypoglycaemic
properties both in men and enimelss™! The drug is almost
insoluble in water and only 45% of the orsl dose is
absorbed through the gastrointestinal trect§

In order to increese the aqueous solubility and
absorption of this drug through gastrointestinal tract
various concentrations of sodium lasuryl sulphate and
tweenRBO have been included in tablet formulations.
Nymcel ZSB-16 was used as tablet disintegrant. Tablets
were evaluated for in-vivo availability of the drug in

terme of its therspeutic effect by measuring the blood

sugar level (BSL) in rabbits,

A report chiefly concerned with the acute effects
of the drug over 24 hour periods in diabetic patients
and its value as a hypoglycaemic sgent in clinical
practice has been diecussed? Therefore, clinical
triale of the best formulations of the drug were per-
formed for their therapeutic effect over 24 hour
periods by measuring the lowering in BSL in volunteers

suffering from maturity onset diabetes mellitus,

RIGHTS



Drug Development and Industrial Pharmacy Downloaded from informahealthcare.com by Biblioteca Alberto Malliani on 01/21/12

For personal use only.

BSL LOWERING IN RABBITS AND DIABETIC HUMANS 853

MATERTALS
Glibenclamide B.P. ~ Hoechst Pharmsceutical Pvt.
Ltd., Bombay; Dicalcium phosphate -~ Albright and wilson
(Mfg.) Ltd. Bnglend; Nymcel 2SB-16 - Nyma b.v. Holland;
Sodium lauryl sulphate - B.D.H. England; TweenRBO -
Koch-light Laboratories Ltd, England; Sodium sulphate,
sodium tungstete, copper sulphate, sodium carbonate,
potessium oxslate and phosphoric zcid were obtsined from
B.D.H. Englsnd; Sodium bicarbonate, molybdic acid,
godium hydroxide and potassium - sodium tartrate were
received from Ssrabhai M., Chemicals, Baroda, All other
chemicals and solvents used were obtsined from B,.D.H.,
Bombay,
METHOD
Glibenclamide Tablets using different concentration
of surfactants.
Formula - Bach batch contains the following ingredients

and the respective amount of surfactsnt shown in table 1,

Ingredients Per tablet Per batch
(200 tablets)
Glibenclemide 5 mg 1.0 gm
Dicslcium phosphste 9C mg 18.0 gm
PVP, 10% W/V solution 2 mg PVP 0.4 gm
equivalent to
Nymcel 2SB-16 5 mg 1,0 gm
Talc 2 mg 0.4 gm
Magnesjium stearate 1 mg 0,2 gm
RIGHTS

i,



Drug Development and Industrial Pharmacy Downloaded from informahealthcare.com by Biblioteca Alberto Malliani on 01/21/12

For personal use only.

854 SINGH

TABLE 1
Amount of Bach Surfactent end Their Respective Batch

Batch surfactants ml of 1% W/V aqueous
solution of surfactant
per batch
GSLS-1 Sodium lauryl 6
sulphate
GsLs~-2 -do- 8
GSLS-3 -do- 10
GSLS-4 -do- 20
GT-1 Tween 80 6
GT-2 -do- 8
GT-3 -do- 10
GT-4 -do- 20

Preparation of Tablets

The drug snd dicslcium phosphate were mixed inti-
metely and uniformly on a ILsbeid vortex vibrating mixer
for two hours. The drug-dicalciur phosphate mixture weas
trsnsferred into the mortar and the specified smount of
1% W/V aqueous solution of surfactant was added and
triturated with pestle to get uniform mixture., The
nizture was dried in hot air oven for one hour at 60°
and passed through sieve no. 80, Dough mass of the
mixture wes prepered with 10% W/V PVP solution end

passed through sieve no. 12, The grenulation was dried
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ot 60° for one hour in hot air oven snd passed through

20 sieve, The granules were mixed with the specified
amount of Nymcel ZSB-16, tslc and magnesium stearate and
compressed into tablets of 105 mg in a Manesty E-2 type
single punch tablet machine using 7/32" die and punch set
at 15 unit compression pressure., Similarly plain tablets

were also prepared without using the surfactants,

Glibenclamide content in Tablets

Glibenclamide content in tablets was determined by
the method of B.P. 1973.

Physical characteristics of Tablets

Weight and thickness of tablets were determined by
single pan balance (K. Roy and Co., Varanesi) and screw-
gauge micrometer, respectively, Average compression
ratio (C.R.) waes calculated as

Average weight (gm)
C.R. =

Average thickness (cm)

The hardness, friability and disintegration time
(DeT.) were determined with the help of Monsanto type
Tablet Hardness Tester, Thermonik Friability Test
Appsratus and Thermonik Tablet Disintegration Test
Machine B,P. stendard, respectively and all the three

machines were from Campbell Electronics, Bombay.

BSL _studies in Rabbits

White male Albino rabbits of 1,5-2,0 kg body

weight were selected for biopharmsceutical evaluation
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of glibenclamide tablets. They were kept on fast for

12 hours before the experiment began. Rabbits were
divided into control and trested groups and each group

was consisted of seven rabbits. Placebo was fed to eech
rabbit of the control group and glibenclamide to each of
the trested group. 0.1 ml of blood ssmples were withdrawn
before tablet/solution administration and at 1, 2, 3, 4,

5, 6, 8 and 24 hours afterwards from the ear marginsl vein.

The blood sugar was estimated by the alkaline copper

10

reauction method of Asatoor and King. Tue lowering in

blood sugar level at different intervels weas celculated by
substracting the blood sugar level of treated group from

the control group.,

Clinicel studies of Glibenclamide Tablets

Clinical trisls were performed in the S.5. Hospital,
B.H.U., Varanassi, India on the recently diagnosed and
previously untreated patients of maturity onset diasbetes
mellitus., Paiients wecre divided into control and treated
groups. Each group was consisted of seven patients. The
patients were kept on fapt overnight and taen at 8 A.M.
in the morning 1.0 ml of blood sample wes withdrawn from

esch one of the two groups. Placebo wes then fed to each

cne of the control group while the glibenclemide tablet/
solution to each one of the treated group. 1.0 ml blood
samples were withdrawn at 1, 2, 3, 4, 8 and 24 hours after

feeding the tablet/solution from esch group of petients.,

RIGHTS L



Drug Development and Industrial Pharmacy Downloaded from informahealthcare.com by Biblioteca Alberto Malliani on 01/21/12

For personal use only.

BSL LOWERING IN RABBITS AND DIABETIC HUMANS 857

The patients of both the groups were allowed to take
standard diabetic meals at 5th and 12th hours after

feeding the tablet/solution.

The blood sugar and its lowering were determined

similar to BSI studies in rabbits as described previously.

Data Evaluation - Fortran computer program was used for

in-vivo data evaluation11

Area under the lowering in BSL-Time Curve (AUC):
Cubic spline interpolation was used to find the
4.v0.c.12

b

af f(z) ax

let the points be (xi, fi), i=1,2,..., n+l

For x, Cx < X,

1 1

let,
P4
S(X) = £y + bi(x-xi) + ci(x-x1) + di(x-xi)3 be the

cubic spline which interpolestes f(x) 2t the points

Xgs Xppeeveny Xy

b b
| Y
S TR Q=0 s(x) 4y

n .
= 2 1.5 1.4
= (bgfy + zhy by v ghycy v gy dy
The coefficients bi’ ¢y and di were obtained using the

subroutine SPLINE.
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Maximum mg % reduction in BSL (Cmaxl)’ times to
achieve the maximum mg % reduction in BSL (tmaxl) were
also determined, Gy biosvailability (% Frel) was

established by the formula -

AUC Dose solution
tablet x 100

% Frel =
Acholution Dose tablet

statistical Analysis - The results have been expressed

as mean + S.D. of seven determinations. Significence

of differences in the bioaveilability of tablets from

the solution for Cmaxl and % Frel have been determined
by paired 't' test,

RESULTS AND DISCUSSION
Results of physical characteristicse of gliben-

clamide tablets are given in table 2. The weight
variation of tablets of all the batches was found well
within the pharmecopoeial 1imit but the maximum drug
content as well as weight varistion were found in the
patch GT-4, No correlation could be established
between hardness and frisbility. But, the disinte-
gration time wes found to increase in the batch GSLS-1
to GSLS-4 on increasing the concentration of sodium
lauryl sulphate. Tablets containing tweenRBO exhibited
lesser hardness as the concentration of the surfactant
was incressed in the batch GT-1 to GT-4 but no appre-

ciable change in the disintegration time wes observed.,
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The bioavailability in terms of therapeutic effect
of the drug from the tablets containing surfactants was
studied in rabbits by measuring the lowering in BSL.
The resulte are given in table 3 and 4. It wee found
thet the increase in the concentration of sodium lauryl
sulphste in tablets of the batches GSLS-1 to GSLS-4
enhanced the lowering in BSL. Tablets of the batch
GSLS-1 exhibited the leseer rete and extent of lowering
in BSL then the solution. Both the rate snd extent of
lowering could not differ significantly (P > 0,05)
from teblets of the batches GSLS-2 end GSLS-3 then the
solution, However tablets of the batch GSLS-4 signi-
ficently (P < 0.01) enhsnced the rate end extent of
lowering ir BSL thsn the solution, Teblets of the
batch GT-3 exhibited & significently bigher (P < 0.05)
rete znd extent of lowering in BSL but the wesximuwm
signilicant (P < Q.i1) lowering w&s achieved in the
batcl GT-4 when compsred to thal of solution. Thus,
godium lauryl salphete end tweenRBO are found 1o
jncrezse the lowering of BSL on increaeing their
concentration in tsblet formulations. Tnis might be due
to acre permesvion zad shsorption of the drug13 and
grezter stimulastion of pancreaiic p-celle to rslease
more of insulin followed by lsrger reduction in the
BSL in rabbits,

The in-vivo studies of all the Glibenclemide
tsblet formulations showed that the meximum lowering
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in BSL wss achieved within 2-4 hours after ingestion of
the tezblets to the rabbite. The lowering in BSL appear-
ed slightly lesser between 8th and 24th hours,

Based on the in-vivo BSL lowering in rabbite the
teblets of batches GSLS~-4, GT-4 and esoluticn of the drug
were subjected to clinical trials to see their therspeu-
tic effect in terms of rate and extent of BSL lowering
in recently diagnosed snd previously untrested patients
of maturity onset disbetes mellitus. The results are
given in figure 1 and table 5,

The tablets of batch GSILS~-4 exhibited significently
higher rate (P < 0,01) and greater extent (P < 0,05) of

Time (hrs.)
1 2 3 4 8 24
0 | I I I

T v/ I

Mg % Lowering in BSL

FIGURS 1
Mg % Lowering in BSL in maturity onset diabetes mellitus
patients from Glibenclasmide Tsblets.
Key: -0- solution; -®- GS1LS5-4; -0~ GT-4;
Each of the data points represents the mean + S.D.
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BSL lowering than the solution, However bcth the rzte
and extent of BSL lowering were signiticently mcre

(P < 0Oe1) in the batch GT-4 than the golution,

0' sullivan et 319 have found the drug to be more
effective in recently diagnosed and previously untreated
disbetics than in those the other hypoglyceemic agents
hed been previously tried unsuccessfully. Further, the
workers also noted a definite dose-effect relationship
which was found in all the patients who responded to the
drug. Therefore, based on the dose-effect relationship,
the tablets of the batch GT-4 exhibited the maximum
absorption of the drug at 2 faster rste to give ihe
highest theraspeutic effect, This might be due to
greater gtimulstion of pancreatic betes-cells to release
larger smounts of insulin14, hence the greater thers-
peutic effect,
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