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,_ A study was made on the disintegration time and
tn vivo absorption rate of sulphadimidine tablets
prepared by direct compresasion technique using
Celutab (50% w/w) as an excipient. Tablets of
greatly different disintegration times were sgele-
cted for this investigation. Using urinary exere-
tion method, 1t was shown that there 18 a relation- _.
ship between disintegration time and tn vivo abso-
rption of sulphadimidine tabletes, in that Fhe tab-~ _
let with faster disintegration time gives a higher |
absorption as indicated by the z2xeretion rate cal-
culated from the cummulative amount of sulphadimi-

dine egxcreted.
A drug is a chemical substance that acts in biological sys-

tem to preferentially give a Leneficial pharmacological or chemo-

v

therapeutic effect.
For many yvears disintegration tests served a useful purpose

in indicating the biological availability of drugs . However ,
these tests did not help in the appreciation of the in vivo obse-.
rvations since they have cértain inherent faults which limit their
usefulness as measures of biological availability. On the other
hand, disintegration, merely measures the time required for a

tablet to break into granules smaller than a given size, but it
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tells nothing about how rapidly the drug 1s released from these
granules, a condition that is most necessary for gastrointest-
inal absorptionl, As early as 1948, it was recognized by Sper-
andio et 31.2, that while the efficiency of a compressed tablets
igs, to some degree, related to the speed of disintegration, the
dissolution of the drug particles is8 of prime importance. Thus,
'the disintegration tests was logical ‘that they should be replaced
by more critical tests, such as dissolution rate tests,
Despite the fundamental relationship between in vitro dissolut-
ijon rate and in vivo availability, no single dissolution test
can be applied to all drugs. It is therefofe . necessary to obtain
evidence of availability of each drug in each formulation by qu-
antitative in vivo measurements, Only when a relatlonehlp between
in vivo availability and in vitro dissolution rate has been est-
ablished, may the latter be used for prediction of biological
availability and can;properly deeigned in vivo testssbe used to

ensure that producés are manufactured under proper pharmaceutical;

- conditions. .
3

Smits and Nlenhuls , succ-eeded " to establ:‘i..sh‘ a -relati.enehihp
between dlesolutlon T 50% and ulelntegratlon time of sulphadimi-
dine tablete. Van Oudtshoorn and Potgleter4 on the other hand,
found that a definite-relationship appears to exist between disi-
ntegratlon time and dlssolut1on rate of four commercially availa-
ble brends of sulphadlmldlne tablets. Likewise a large number of
investigations were carried out :to establish a relationship bet-

5=10
ween 1n vitro dissolution rate and in vivo absorption of a drug,

In a etudy w1th ‘three sulphadimidine tablets formulations
with a slow, medium and fast dlssolutlon rate respectively, Tara-

szka and Delor11 found that several 1n-v;vo parameters paralleled

the in vitro dissolution rate of sulphadimihine from the three

formulations, but that not all the in vivo gdifferences were as

great as might be expected from the in vitro data. The in vitro
method could differentiate between formulations which could not be
differentated by blood levels using nine subjects. Using urinary
excretion mathods, Van Oudtshoorn and-Patgieter4 were able to de-

monstrate a correlation between in vitro dissolution rate and
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in vivo absorption of sulphadimidine frcm tablets , in that
a tablet. with a slower dissolution rate gave a slower abs-
orption rate,

The objective of this study was to establish what correl~
ation, if any, exists between in vivo and disintegration data
for tablet formulations of sulphadimidine prepared by direct

compression.

EXPERIMENTAL

a

Six tablet formulations of sulphadimidine® prepared by dir-

ect compression technique using 507 w/w Spray-Crystallized-Mal-

tosé Dextrose (Celutab or Emdegj) as an éxcipient, were usedikm.
the bioavailability study. These formulations differ from each

others -according to the disiﬁtegrant used. On this basis the tes=-
ted formulations were greatly different in their disintegration

times' Table 1. The six fo-mulations used were: .
1- Sulphadimidine tablets containing 107 w/w amberlite®.
2- Sulphadimidine tablets containing 107 Primojels.

3--Su1phadimidine tablets containing 107 Meyprogatél

'4-HSulphadﬁmidine'tablets containing 2.57% Meyprogatd.
5= Sulphadimidine,tablets containing 57 Veegum W.G.°.

6- Sulphadimidine tablets without disintegrant,

Six healthy male subjects, aged between 24-40 years, and
weighing between 60-100 Kg were used for this investigation.,
All subjects wéfe refrained from any medication during and at
least two weeks preceding the experiments. TFifteen tablets,
O.,1 mg each, of sulphadﬁmidine were given on an empty stomach

at 8.00 a. m, with a tumbler of water of 250 ml. No food was

a, E1 Nasr Chemical and Pharmaceutical Company, Cairo.

b. Celutab or Emdex, E. Mendell Co. Inc. Carmel, N.Y., U.S.A.
c. Amberlite IRP 88. Lenning Chemical Ltd., London.

d, Meyprogat 30 Information Bulletin, Meyhall Chemical AG,

Kreuzlingen, Switzerland.
e. Veegum W, G, R. T. Venderbilt Co. Inc., N. Y., U.S5.A.
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allowed for dt least two hours azfter the ingestion of the tab-
lets. Blank urine was collected before the administration of
sulphadimidine tablets. The urine was collected quantitatively-
in clean pyrex glass, amber-coloured stoppered wide mouth jars
at 1, 3, 6, 9, 12 and 24 hours, or in betweenwn, after the admini=-
stration of the drug. The collected urine was refrigerated immw

ediately and assayed according to the adapted methodlzof Bratton

and Marshallzgwithin 24 hours after collection for total. Con-
trol experiments were similarly run for each subject but using
1.5 gm sulphadimidine powder in the packet, Each formulation
was tested on the six subjects. The test was carried out 1ian
CYOoS8s over manner 1n somMe instancess and at least two weeks were
allowed before undertaking another experiment on the same subject.
Duplicate tests were carried out for each sample. A correc-
tion for urine blank was done by undertaking the previous proce-
dure opr blank urine. The amount of total sﬁlphadimidine present
in the aliquots was extrapolated from a derived standard curve .

Results are shown in Table 2 and Figrues 1, 2,

RESULTS AND DISCUSSION

o
-

The use of the urinary excretion method to assess the phy-
siological availability of sulphadimidine from formulations un-
der investigation was based on the assumption that excretion

rates should dlrectly reflect the blood level, which was veri-~

4, :
fied by some studiee on sulpha drugs ’ 11. Urinary excretion

methods have been used extensively to assess the bioavailability
of several sulpha drugs4’11, on the account of its merits, being

a simpler and perhaps more accurate alternative to the use of

blood level data.

The physiological availability was calculated according teo

Morrison et 31.14 as follows::

7 excreted from test

7 excreted from control
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It was demonstrated from tables 1, 2 and figures 1, 2 that-
the 24 hr urinary excretion data indicated that the control sul-

phadimidine (powdered form) was readily excreted in urine in the
range of 68 - 937. While other tested tablet formulations gave
a discrepancy in the amount of drug excreted along this period
according to the disintegration time of each tablet.Insignificant
Finterindividual variations was noticed in the obtained urinary
excretion data which might be due to variable factors mainly
rrotein binding for sulpha drug. It was apparent that the ﬁer-
cent of urinary excretion of sulphadimidine was high for formu-
lation possessing rapid disintegration and a delay in the per-
cent excreted forthét' having a long tipe of disintegration
(Table 2 and Figure 2). _

Plotting the percent cummulative urinaiy excretion of sulphw
adimidine versus thu ﬁisintegrationpfime for each investigatedt
formulation on a semilbgarithmic paper yielded a linear rela-
tionship with a correlation coefficient of about 0.9 iﬁ most
cases (Figure 1), Thus, 2 direct correlation'wasAobtained bet=-
ween the bioavailability of sulphadimidine tablets and their
disintegration times.:

Literature reveals many cases where no correlation could
be derived between disintegration times and either dissolution

1, 16-19 19-28

rates 3y .0r in vivo measurements '« On the other

hand, other reports showed disintegration times to be correla-
15, 24-30 |

ted with dissolution rate.. s or they showed rank corre-
. 2?60
lation with dissolution timeslg’uz 33. -
Schroneter et algoand Middleton et al 34working on coated

tablets of riboflavin, sodium p-aminosalicylate and salicylate,
pointed out ‘that there is sometimes a high degree of correla-
tion between rate of dissolution (as reflected by the.T50 value)

and in vitro disintegration time. Hence in| these cases either

in vitro disintegration time or the~T50 values will correlate
reasonably well with the physiological availability values. On
? 36

the other hand, Goosseus and Van Oudtshoorn working on a sulp-

hathiazole and sulphafurazole found no correlation between dis-

integration time and dissolution rate. Also, they concluded

that there was a relationship between in vitro dissolution rate
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and in vivo absorption of sulphathiazole but this relation did

a
not exist for sulphafurazole., M;ttoch and McGilveray36 in
anothe¥: 8tudy on sulphamethizole found that no correlation was
obtained between dissolution and absorption parameters. A sim-

ilar finding was obtained by Sakr et a1.37for sulphathiazole

tablets who pointed out that no apparent correlation could be
- deduced between disintegration time and in vivo data.
From this study, it could be concluded that since disinte-

gration time is the easier control test to carry out, it may be

used to control the product in those cases where a correlation

has been obtained tetween disintegration and bioavailability
data. '




80 ~ Adel M. Sakr , et al.

Table I. Disintegration time of Sulpﬁadimidine tablets Used for )

i

~ the Bioavailability study

..................................................

0007 By P, Disintegration time (minutes) . . ’
Tablet | .pistilled water.........0.,1.N .HCI
——
e Mean. ... ... . Cy Ve % ... Mean ... . C. V. % |
1 0.16 19.31 0.14 25,67
? 1.50 ° 5.67 1.43 8.00
3 3.73 3,78 5.86 11.16
4 14,62 3.30 13.11 1.92
5 83,98 24.26 60.50 2.21
6 5149.98 3.47 77.80 2.75
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Table 2 . Urinary Excretion % for the mean of 6 subjects after the ingestion of 15 sul-
phadimidine tablets ( 0.1 gm ) 1 <==+=§6,
Time Control Sulphadimidine Tables . . r
1 . 3 4 5 6 Dist.water O.1 N HC1
1 2.12 1.56 1.84 1.82 1.51 1.08 0.45 -0,8182 -0.9342
- - | . | | .
(73.58) (86.79) (85.85) (71.,23) 50,94) (21.70) (-0.8601) (0.9342)
3 9.03 8.52 7.72 7.35 4 .84 4,44 1.55 0.7695 -0.9108 -
(94.35) (85.49) (81.40) (53.60) 49,17) (17.17) (~0.,7903) (-0.9107)
6 28.11 24,55 24,00 18.15 12.24 13.96 3.85 -0,7348 -0.8394
(87.34) - (85.38) (64.57) (34.54) (49.66) (13.70) (-0.7724) (-0.8391)
9 42,57 39.02 37.95 30.90 21.45 23.32 6.02 -0.7883 -0.8678
(91.66) (89.15 (72.59) (50.39) (54.78) (14,.14) (-0.8159) (-0.8619)
12 53.41  50.40 48.28  41.57  29.88  30.87  7.94 -0.8222  -0.8871
(94, 36) (90.40) (77.83) (55.94) (57.80) (14.87)  (-0.8445) (-0.8797)
24 80.09  73.64 71.33  62.65  49.13 53,77,  11.68 -0.8825  -0.8586
(91.95) (89.06) (78.22) (61.34) (67.14 (14.58) (-0,.(106) (-0.8456)
( = Physiological Availability Z .
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‘Figure (1) Cumulative Urindr-y Excretion%
(Mean of 6 subjects) after the lingestion of
Sulphadimidine Tablets of various disinteg-

ration times,

'Key:of Disintegration Times  Minuts, BP (QIN HCU
Ozero; 0,014 ; 0143, 8586 ; A,1311 : m,60.50;0_,77.80




W ~ %L N |
S O S S 3 8

CUMULATIVE URINARY EXCRETION %
N
-

83

© 2 VS W SO S T S T <A WS WY T W SOV W 50 1 RO AU Womasne mvswns mvms pon & 5 .|

W 02 05 W 20 S0 100 200 500 1000

DISINTEGRATION TIME (MINUTES)

Figure(2) Relationship between disintegration time (B.P,01 N HCD
and cumulative urinary excretion % at various time intervals (Mean

of 6 subjects).

Key:for time intervals :
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