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ABSTRACT
Five direct compression excipients as well as
their binary blends in ratios of 1:1, 1:3 and 3:1
were comparatively evaluated to compress oxytetra-
cycline hydrochloride into tablets, With respect
to the mechanical properties of the produced tablets,
Avicel PH101, Celutab and STAR-x1500 in this order,

were the most suitable single excipients for the

production, The results showed that the incorporation
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1972 ABU-TALEB AND ALY

of a second excipient in the formulation changes the
physical standards of the produced antibiotic tablets.
It was found that not only the type of the incorpo-
rated excipient is effective but also, its concentra-
tion in the formula. The investigation proved that
Avicel/STAR-x1500 blends in all different ratios
followed by some blends of celutab with Avicel or
STAR-x1500 were the best blended excipients to produce

satisfactory antibiotic tablets.

INTRODUCTION

Although the traditional methods of tablet manu-
facture either by wet or dry granulation procedures are
the most effective methods, a great deal of attention
is given to direct compression as a new and simple tab-
letting technique. In this field, great efforts have
been done to evaluate different material as direct
compression excipients e.g., collidal silica (1), dical-
cium phosphate dihydrate (2), anhydrous lactose (3)
STAR-x1500 (4,5), microcryslalline cellulose (Avicel
FH101) (6,7) Avicel PH102, Elcema G250 and amylose V(8).
Infact, Kanig(9) has listed the properties which an
ideal excipient must fulfill, In their excellent
review article, khan and Rhodes(10) discussed the
properties of different direct compression excipients,

In direct compression technique there is no need

to modify the physical properties of the active ingre-
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OXYTETRACYCLINE HYDROCHLORIDE TABLETS 1973

dient(s). Only the proper mixing with suitable exci-
pient(s) and lubricant(s) shonld be carried out.

Many reports have been written to point out the advan-
tages of this technique (11,12). Aly and Abu-Taleb(13)
emphasized the statement of Henderson and Bruno (14)
that no single material has been found to be suitable
for all direct compression formulas,

The goal of this work is to evaluate some direct
compression excipients and their binary blends in order
to compress oxytetracycline hydrochloride directly into
tablets. We suggestced the evaluation of physical stan-
dards of the produced tablets prior to testing the in-
vitro, in-vivo availabilities and stability of the

tabletted antibiotic,

EXPERIMENTAL

Material: The excipients used were microcrystaline
cellulose (Avicel PH1O1)1, directly compressible

starch (STAR—x1500)2, celutabB, sugartabB, and anhy-
drous lactose USP“. Oxytetracycline hydrochlorides,

the active ingredient, was used as received., Magnesium

6 . . .6 .
stearate and stearic acid  were used as lubricants,

METHODS
Physical standards, mean particle size, bulk
density and angle of repose of the powdered drug and
excipients were evaluated using Lhe previously reported

methods (15) and the results are shown in table 1
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Table 1 Physical propertics of powdered oxytetracycline

hydrochloride and direct compression excipients

Average Particle Packed bulk Angle
Materials size density of

(u) glece repose

Oxytetracycline Hel 75.00 C.72 26° 63
Avicel PH101 82,99 0.355 48° oo
+nhydrous Lactose USP 185,07 0.559 40° oo
Celutab 342,58 0.683 31% 58"
Sugartab 661,12 0.641 36°  Lov
STAR-x1500 113.21 0.668 28° 30

Five batches containing 0.0, 19.6, 32.6, 42,0
and 49.0¢ w/w of a given excipient were formulated
and compressed into tablets using single punch tab-
letting machine1. The same technique published by
Aly and Abu-Taleb (13) was used to compress flat
tablets each had a diameter of 6.4 0.01lmm and an
average weipsht of 0,1gm, The directly compressed
tablets were evaluated according to the previously

reported procedures (13,16),

RIESULTS AND DISCUSSIONS

On the bases of HFR (13,17) it was found that
Avicel, Celutsab and STAR-x1500 in this order were
the most suitable single excipicnts to produce satis-

factory tablets,
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Uniformity of weight: The uniiormity of weight of the

directly compressed antibiotic tzblets was evaluated

to comply with BD.F., 1973 test. Table 2 stiows that

the control tablets were not uniflorm (high C.V¢),

In one case, the control tableis eof anhydrous lactose
USl' formulations conld not be compressed, From the
given data in this table, only two batches.formul:ited
with 49.0 ond 42,04 w/w of Avicel were uniform. This
expected result may be attributed to its bad flow
properties of Avicel may be due to its sialler irre-
gular rode shaped interlocking particles which would
create great resistance to flow (18). The effect of
particles size variation became pronounced with the
blends of celutab and sugartab (excipicnts of larger
particle sizes see Table 1) and hence non uniform
tablets werce prouvuced, As it is siown in Table 2
STAR=x1500 was the only single excipient wi.ich produced
uniform tablets (19, 20). The small particle size
variation or/and thhe ; ood flow properties of STAR-x1500
may be the acceptable explanation for this,

Logically, the physical properties of a given
excipient can be moditfied by the addition of certain
adiitives or mixing with anothcer excipient. The new
properties of the mixture are not clear or simple to
state that the modification is simple additive function

(4,21). tlowever, Table 3 shows that the incorporation
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of a second excipient affected the uniformity of weight
of the produced tablets., Not only was tiis effect
dependent on the concentration of the incorporated exci-
pient, but also its tyjpe was ef{fcctive, Conpressad
tablets with binary blended excipicents were more uniform
in wveight, Table 3 shows theat 1:1 Avicel binary blends
were most suitable excipients to mroduce uniform tablets.
Ttie uniformity of thickness, which is an adcditional
control to the tablet dimensions to ensure the repro-
ducibillty(S) was evaluated. Totix single and binary
blended excipients rroruced taobleis of the same varia-
tions in thickness, more or less parallel to variations

in weight.

Crushing strength:

The incorporntion «f sin, le excipients in the for-
imulation increased the bhardness o7 tiie tablets as shown
in fige 1. In this figure it iz shown thiet the crushing
stirongth of the compressed ta :lets was dependent on the
type, as well as, the concentrition of tihie incorporated
excipient, STiNl-x, Celutab and Avicel, in this order
produced hardest tablets, The pgood flow or/and the high
pressure hardness profile of STAk-x1500 (20,21) may
explain why the conpressed tawvlets with this excipient
were of higher hardness level, 1In the case of sugar

excipients celutab and sugpartab, the higher level of

hardness of the produced tablets is due to the hardening
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4.0

Key
A Avicel O AH.L.
A Celutab X Sugartab
@ STAR-x1500

hardness (Erweka units)

20 30 40 50

FIGURE 1

Effect of varying concentrations of different direct compression
excipients on the hardness of directly compressed oxytetracycline
Hcl tablets.

effect of tliese excipients (11), The case is quite
different with Avicel, Its match-stick like particles,
are easily intermished under slizsht compression force,
and the numerous sites of hydrogen bondin;: found in the

molecule, ensbled the finished ta . lets to exhibit
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extreme hardness (6). llowever, with respect to hardness

!/

of the compressed tubhlets with 49,0 w/w single exci-

pients can be arran.-ed as follows

STAR-x Y Celutab ) Avicel ) Anhydrous M Lactose ) Sugar-

tab.

Figure 2 sbows thut Avicel/ﬂnhydrous Lactose blends,
procduced the hardest tablets, Tiis may be attributed to
the synergistic effect of Avicel, lue to its higher
pressuve-hardness profile and good tabletting -roperties,
ST 1-x when blended with Avicel produced satisfactory
taslets (4,21).

Witk respect to the hardness of the produced tablets
formulated with 49,05 w/w, 1:1 binsry blends of Avicel,
can be arranged as follows:

Avicel/Anhydrous Lactose ) Avicel/STAR-x )

Avicel/Cetutab » Avicel/Sugartab.

Friability (Loss <)

Figures 3 and 4 show that the control tublets were
friable (high loss ¢ w/w). The incorporation of single
excipients in the formulation reduced the friability,
Among the tried excipients, Avicel, STAR-x and Celutab;
in this order, were also the best excipients to compress
antibiotic tablets of small loss ¢, "This may be attri-
buted to their high pressure hardness profiles. On

the other hund, the lactose proauced friable tablets,
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FIGURE 2

Effect of varying concentrations of different binary blended excipients
(1 : 1) on the hardness of directly compressed oxytetracycline Hcl
tablets,
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8.0
A
Key  See figure 1,
3 6.0
]
IS
S
2
=
L
)
“ 4.0 ¢
2.0
3
conc, %
w/w
20 30 40 50
FIGURE 3

Effect of varying concentrations of different direct compression
excipients on the friability of directly compresses oxytetracycline
Hel tablets,

Although it was reported that it i1ias good tabletting
properties (11), this result may be attributed to the
smir1ll compression force used,

I"isure 4 confirms that the incorporation of a

second excipient in formultation modified the tabletting
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a0}

3.0

2.0 Key See figure 2

>
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3 4 conc. %
2 A\ I— S — T wiw
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L
20 30 40 50
FIGURE 4

Effects of varying concentrations of different binary blended excipients
(1:1) on the friability of directly compressed oxytetracycline Hcl
tablets,

properties, In this figure it is shown that blending
vith Avicel, ST.ll-x or Celutab reduced the friability

of the produced tablets. Vith resjpect to the friability

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

of the compressed tablets, sin:le excipicnts can be

arranged as follows

Avicel ¢ 3Tilk-x ¢ Celutab ¢ Sugartab ¢ Anhydrous Lactose
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Disintegration time

Tasle 2 shows thét all the forwmlated tawvlets
passed the phurmacopiel limit (30 min., according to
5.,F 1973), except tiose formulated with 32,6, 42,0
and 49,09 w/w of Avicel,

Due to the salubility of the active ingredient,
the control tablets disinte;rated within the 1limit,
and their disintegration times were 1ot uniform
(high C.V., %). It was not expected that the contri-
bution of Avicel to the formuluation would delay the
disintepration times of the compressed tablets,
Althou; h it wis reported as a disintegrant (6) the
disintegration times of the tablets increased by
increasing Lhe concentration »f iLvicel in the formulas,
This m:y be attributed to the high compression force
under which the tablets were compressed. The other
su;ested cause is the £ ilure of disintegration
medium (0.1X HCL) to destroy the strons hydrogen bonding.
Earlier, it was reported that this excipient failed to
be either extra or intera disintegpgrant (22).. On the
other hand, Celutab produced fustly disintegruated tablets.,
Tuis may be due to the solubility of fthe vebicle and
the antibiotic, As it is a starch, ST/ R-x reduced
considerably the disintegration times of the forrmulated
tablets (5).,

The effects of the binary blended vehicles on the

disintegration times of the broduced tablets, are shown
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in table, Generally, except in tiie case of ST.R-x and
anhydrous lactose blends, binary blcnded vehicles incre-
ased the disintegration times., %ith resrect to their
effect on disintegration times o!' the produced tablets,
binary blends of anhydrous laciose with oth:ir vehicles

cun be arran;ed as follows:

STAR-x/Anhyirous Lactose 1:3% 3:1 % 131

Celutab/Anhydrous Lactose 3:1 % 1:3 ) 1:1

CONCLUSION

From the previous discussion, it is concluded
that, the direct compression tecimicue can be apjplied
to manufacture oxytetracycline hydrochloride tablets
of reasonable physical stondards, Avicel, Celutab and
STAR-x1500 were found to be the suitable single exci-
pients for tabletting. Although they produced tablets
of pood mechanical properties, we recommend the binary
blends of any of these excipients with the other or with

anhydrous Lactose in the ratio of 1:1 or 3:1,
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