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A CTRACT

A study .n the stability of directly
compressed oxytetracycline hydrochloride
and ditodoquin tablets was preformed. A
comparison was made between ditodoquin
tablets prepared by .direect compregsion
and those prepared by wet granulation., T%
wag determined using the calculated rate
of reaction. The tablets were stored 1in
amber coloured bottles for different per-.
tods. It wase found that directly compre-
ssed tablets were more stable than those
prepared by wet granulation method.

INTRODUCTION.

It has been recognized that there are legal, moral,

economic and competitive reasons, as well as those of

)}

safety to monitor, predict and evaluate drug proddbt gtabi-

lity~ . Carstensen2 reported a review about stability of
80l1d8 and solid dosage forms.

The decomposition reaction may follow zero and first

order reactions, the distinction between them is possible

and important. There are of course time where first and

zero order cannot be distinguished in anyway. Brownlev and
Lachnman

studied the form:cion of hydroxymethyl furalde-

hyde from Lactose. Gross*“nstudied the decomposition of
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bacitracin. Haynes ¢t al explained the different kinetics,

mpos: —
1.€., dehydration kinetics, (WO component systems deCcOmMpPO3

ticn involving moisture and photoly51a.
about first order decomposition

Heynes et al reported
showed that tabletls

of chlozaetracycllne capsules. Enezian
prepared by microcystalline cellulose decomposed by & first

order pattern and that the rate constant adhered to an Arr-

henius eguation. Carstenaenggg el described preformulation

screening program. He examined the interaction and the in-

compatibility that happened between drugs. Lach and'othersg‘
1a'17developed methods for screening by using diffuse refle-
ctance spectroscopy. dJohnscon el gizaatudied stability of
ascorbic acid in various tablet: formulations.

'~ Heavy metals such as calcium salts, Magnesium salts,

interaet sand inactivate tei?acyclineslg. "The intertablet

migration of nitrwglycerin «.nld be related to the container

used for storage. This may iead to decrease in content uni-
a0 | e e .
formity . Photosen31t1V1ty reaction have been reported for

the teuracycllne after exposure of the patient to strong

¢l
sunlight™ ., The basic mechanism is the?» photosensitized oxi-

’
dation of the adsorbate or substrate by molecular oxygen22’23

The fading of coloured tablets by light was teated24 The inten-
slty Of ultra-violet rays coi,rlbuted mainly to the fadlng,

but visible 1ight also, was rpaponslble. The discolouration

of reserpin ;- dihydralazin sulphate tablets on prolonged ex-

pPosure to air was reportedzs, reserpine was responsible for

discolouration of these tablets and

i1t was recommended that
discoloured material 3hould not be used cllnlcally26
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1 XPERIMENTAL

Materials and Equipment:

I- Oxytetracycline hydrochloride powder, the same &t

used 1n the preparation of tablets,

ITI- Sodium hydroxide, sodium nitrite, hydrochlorlczund,

Chloroform which saturated with water, and copper

" ' ' sulphate 0.1% w/Vv.
III- Directly compressed oxytetracycline hydrochloride

and diiodoquin tablets.
IV- Pye unicum SP6- 40O U.V. Spectrophotometer.
Method: for directly compressed oxytetrecycllne hydro-

_ chloride tablets.
_ The method used was ~olourimetric assay a8 suggested
by Mortada et 31271n 1975. “ablets under the test were pow"
dered in a porcelaln morter and an _equivalent welght which
contains 1 mg-oxytetracycline hydrochloride was used.

The powder was dissolved in 10 ml distilled water in &
measuring flask, 25 ml of N hydrochlpric acid 2 ml was added.
The flasks were left for 10 minutes then they were cooled,
> ml of 1% w/v sodium nitrite were added. The flssks-were
left for 15 minutes, then 3 ml sodium hydroxide 20% w/v. -

"were added. The colour developed was measured at L50 nm.The_
test wvas carried out on tablets after compression and storege.
Blank was performed using distilled water only. K values of
reaction rate constant were determined.
: - o The stablllty of diiodoquin in directly compressed

tablets were 1nvestlgated and compared with that 1n tablets

- prepared by the tradltlonel wet granulation method. The pro-

cedure used was reported by Bsrstensenz and Chu et a.lm . e 7procedure
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ig sensitive for both chloroiodoguin and diiodoquin .

r and equivalent

Tablets were powdered in porcelain morte
The powder

eamount containing 20 mg medicament Wwas taken.
and the medicament was extracted

wvas transfered to a funnel
and filtered»0.5 ml of 0.1% copper

with 3 N hydrochlorice ac:l,

sulphate w/v was added toc riltrate. The volume was comp-—

leted to 50 ml by N sodium hydroxide. The solution was ex-

tracted by shaking with chloroform saturated with water

using 25, 15 and 10 ml respectively. The absorbance was -

read at 430 nm.

RESULTS AND DISCUSSION

Antibiotics, especially tetracyclines are sensitive to
moisture, heat, light, heavy metals and other incompatible
materials. They tend to undergo different chemical inter-
actions. They are sensitive and decompose in acidic and

alkaline media. Storage also, may lead to degradation. After

formulation has its own K. value (reaction rate constant).
With regard to formulations containing Avicel it was
found that the increasefin actual concentration of the vehicle
lead to the increase in K value. On the ¢cther hand, Celutab had
large value of reaction r:te constant especially formula con-~
" talning actual concent‘ration 32.6% w/w . This may be due tc sugar,

humidity interaction during storage and/or the aldhydic group

present in sugar, which deterioratesthe antibiotiec by oxidavion.

'On the other si - ' ]
si1de, STA Rxproduced tablets with the least K

value. This may be due to nonabsorbing character of STA-R
X
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s - dhydic groups.
’ to humidity. Also, STA Rx has no aldhy g

The highest values of reaction rate constant, were of
tablets produced using Emcompress. The basic nature, and
complexlinteraction of Emcompress were the main reasons
of tablets instability. Teblets were blackened and were
dark in colour. This due to ability to oxidation of the an-
tibiotic which was accelerated by basic nature of Emconm=
press.

. Tablets prepared using blends of vehicles were also,
studied. The smaller values of reaction rate constant were

N

those for tablets containing STA—Rxblenda. This can be shown

- in Table 2. Figure 1 expleined the relationship between K
values and vehicle concentration. Linear relationship was

obtained between the actual vehicle concentration and K values
determined ¢ Emcompress showed the largest slope, while
STA-Rx showed the least slope,

_ Table 4 showed the relationship between K values and
vehicle concentration useda Lo compress diiodoquin tablets,

STA“RxlSOO when used 1or the preparation of diiedoquin
tablets gave rise to smallcry reaction rate constant,

vaelues lncrease by lncreasing the ac
STA-inn the formula, |

the
tual concentration of

On the other hand ;blends of Avicel/STA~R 1:1,
x

when
used for manufacturing diiodoquin tablets.

relatively sma-
ller reaction rate constant value was obtained

due to the small affinity of starch
to absorb moisture.

+ This may be
and cellulose mixture

x ‘1l blends gave
the smallest reaction rate constant value, But, tablets
produced by traditional wel granulation method 8h-wed the
highest values,
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applied during granulation and drying.

different vehicles used

CONCLUSION

L e aan IR RRPFIEIEARY S———— .

From the previous discussion, it can be concluded that

l1- The decomposition of oxytetracycline hydrochloride
followed the first order reaction.

2~ Emcompress(dical¢iam phosphate dihydrate) showed
‘the largest reaction rate constant values for
oxytetracycline l.ydrochloride.

3= The least reaction rate values were for formula-
tions containing STA-—Rx while oxytetracycline
hydrochloride tablets containing Celutab showed

constant to oxytrtracycline hydrochloride, while

the blends of Emcompress increased the values of
reaction rate constant.

o= The directly compressed diiodoquin tablets had

small reaction rate constant than the tablets pro-

duced by other techniques.
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Hm._.u_..a 1¢ Effect of various veniclcs on the physical characteristica of oxytetracycline hydro-

saloride tablets. | | S
- : - = fom— = G .
1ckness Hardness Friabtiii vy y.p.AR. D.T.

Venieles Weight
Conc.%  (gm) (mm) (Kg) (Loss. %) (Minutes)
Name ww meat C.V.% meamn C.V.% mean C.V.% mean C.V.% Moz C. V"
Avicel 0.0 0.1396 1.k2 3.17 .06 5.75 11.95 3.735 20.09 1,53 18.61 12.90

19.6 0.1228 1.47 2.90

1

$ 6.15 12.14 0.8762 7.00 7.01 27.10 7.05
32,6 0.1156 T7.80 2.66 S,

1

2

2
0 5.65 7.28 0.769 18,53 17,33 42,88 9,50

0
9
42,0 0.,1100 9,26 2.57 .29 5.87 9.2k 0.757 4.25 17,75 53.10 6.5k
03
8

4L9.0  0.1045 6,50 2.57 6.05 3.25 0.685 38.79 8,80 75.10 23,36

Anhydrous 19.0 0,0891 6.50 2,22 .85 .32 22,12 8.520 16, 9,1
Lact ose 32.6  0.1226 1.57 2.61 11.85 5,17 10.19  5.585 14,53  0.925 10.95 15.06
42,0 o 1217 1.53 2.55 9,11 6.10 1h4.86 5.193 1,923 1.17 8.85 1L4,67
49,0  0.1209 T.56 2.54 516 6.10 : 4,725 .

Celutab .0 00,1153 3.21 2.70 2.12 5¢25 . | 12,15 7.91
19.6  0.1246 1.57 2,88 1.25 5.55 15.51 1,146 25,09 4,84 13.20 5.59
32.6  0.133851.37 2.99 6.30 5.8  8.57 1.1386 15.,Lk5 5,09 14,14 9,99
42.0  0.1145 3,21  2.65  2.94 7.70 10,39 1.069 0.13 7.32 15.76 19.9%4
L9.O  0.1228 1.8L0 2.80 1.29 7.60 11.09 1.0826 28,9 7.02 16,83 8.1k
Sugartab 0,0 0.,1112 3,22 2.39 1,80 T.32 9.10 0,887 11,30 8.24 3.85 17.6
5.5 0,120k 4,91, 2,50 11.77 - s. 70  6.79 1.250 .7.%)  L4,56 9.°° 23,09
32.0 00,1252 2,88 2.78 2.84 5.07 3.32 1.2471 22,54 4,06 10,61 28,27
42,0  0.1045 1.46 2.33 1.65 4,97 12.63 1.44s 2,76« 3,43 Hw.wm 13.79

49,0 00,0916 3.13 2.16 22,24 5.02 10.60 1.1550 L, 34

mﬁb-ma 0.0 _ 2e43 h 3.31
‘ 19.6 2.49 6.12 1.036 3.50 5,00 q 53 9.39
32,0  0,1066 3.40 2,52 1.98 6,87 11.03 l.332 11.51 4,ko 6.2k  4.29
42,0  0,1053 2.11 2.54 5.78 T.02 12.1k4 1.113 12,03 6.30 5.93  L,29
49.0  0.1077 3.19 2.58 2435 755 57.98 0.943 16,05 8,004 6.91 L4.89
mﬁ»:ﬂﬁm 0.0 0.066 18:52 2.13 2.6 S.hb2 9,22 3.78 35,62 1.433 4,09 12,91
Celuta 19.6 0,0962 2.75 2.29 2,11 T.42 10,29 0.858 44,93 8,647 4,83 T.41
1:1 32,6 0.1011 1.75 2,39 1.47 8.60 9,41 0.568 8.98 15.122 5.85 5,06
42,0  0,1063 1.56 2.50 1.45 9.37 6.31 0.539 11.50 17.355 6.52 2,28

. 49,0 0,1103 2.24 2,56 1.67 9.85 6.35 0. wmﬂ
Avicel/ 0.0  0.0960 3.95 2.20 4,05

Celutab 19.6  0.0989 1.71  2.26  1.75 : 9.73 7.7k
1:1 ww.m 0.101120.,06 2.31 2,51 8.15 8.27 0.729 14,38 11.16 13.57 mnpm
42.0  0,094550.51 2,39 2.38  o0.56 6.27 0.536 15.56 16,12 16.19  L4,k9
—e k9,0 0,1062 1.2 2,39 1.174  8.85 3,03 0.462 23,65 19,13 16.59 T.27

. o 'y .
. . E -
‘.- —_— - - -
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anmww.m....“ Effect of various venicles onm. the physical characteristics of Dilodoquin tablets:

Name

mab.lwwu.m 00

SLA-R.
Ceiutab
1:

Venicles
Conc. %

W

i)

etght Thickness Hardness
(gm) (mm) (Kg)
meat . C,V. 8. meam C.V.% mean C.V.%
0.0784 3.66 1,66 1.92 1.05 15,06
0.0906 2.17 1.99 0.63 1.60 28.71
0.0957 4.53 2.707 2.41 1.70 21.18
0,1078 1.80 2.31 1.04 2,70  17.34
0,11C1 1.71 2.34 0.73 2.88 15,09
0.1132 3,81 2.L41 1,03 1.45 19,57
2.2.032 2.03  2.32 .76 2.5 22.53
0,080 5,811 2.045 1.26 0.9 19,42
0,0939 1.488 2.103 2,32 1.075. 11.33
0,102 2,60 2,24 1,06 1.30 15.16
0.108 0,996 2.31 0.86 1.63 10.87
0.1164 1.99 2,47 1.57 2.36 T.43
0.1019 1,37 2.43 0.59 1.10  11.73
0,104 0,985 2.49 1,69 1.48 9.62
0,108 2,12 2,54 1,86 1.77  1Lk.0k
0.119 1.08 2,70 1.29 3.20 8.66
0.1184 1,513 2.64 0.99 3.84 6. U4T

Friabtiity
(Loss. %)
mean C.V.%
8.079 24.18
4,09 27.23
L,6L 9.07
2.65 15.49
2.08 9.28
2.11  35.25
1.8 37.70
5.8k 4,68
3.29 14,79
2.40 8. 84
2,31 25.33
1.91 23.81
3.27 T. LY
3.26 T.42
2.35 10,32
1,90 16,52
1.90 6.55

H.F.H,

= -3 N

Lo L

0.15

O O &0

I

D.T,

(Minutes)
Mean €.V, %

> 120
14.45 8.5
10.29 5,16

9.14 14,97
9.03 10,38

13.31 9,40
12,99 4,41

>120
30.24 7.90
13.80 6,03
12,48 17,17
1.67 9,08

>120
4,38 9,87
2.44 20,16
1.5k 24,76

1.4, 6.23
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Table 3: ©Siability characters of oxyte* .cycline hydrochloride 1n oOxy-
kesracycline . .nhydrochloride .ablets after shelf storage.

-l .

Vahitele Initial Storage Final X Values
5 Name Actual conc.% Time CONC., % X104
eonc. % in weeks
W/ W
Avicel 49.0 100.32 30,90 19.0
42,0 95,.1.0 88,00 15.0
32.6 98,00 82 86. 30 24,0
19.6 103.25 98,17 9.7
—— 0.0  101.37 98,30 6.0
Celutab 49,0 105.22 97.70 15,0
42,0 99,24 01.81 16,0
32.6 95.61 L9 81.80 31.0
19.6 98,41 95 .45 6.2
)l 0.0 98.21 97,60 1.3
| STA-RX 49,0 100,81 96,21 11.0
" 1500 42 .0 99,91 96, 31 8.3
32.6 96,86 4k 93.10 9.0
19.6 98,15 . 96. 30 b3
0,0 oL, 83 ) 93.18 L,0
Emcompress 49,0 98.11 75.00 49,0
Le,O 101,32 Th .00 45,0
32.6 906.16 L6 - 52.50 110.0
19.6 101.16 90. 00 25.2
0.0 101,32 o 96. 00 12.00
Avicel/ L9.0  97.15  93.10 1.6
Celutab 42,0 92.35 79.50 2T.0 |
1: 32,6 98.11 56 79.50 38.0
19.6 95,12 885. 36 13.0
0.0 103 100,00 .6
STA=-RX/ 49,0 91.23 W
celutab L2,0O 96,15 88.60 15.0
1:1 32.6 98.22 55 9T.T 6.7
19.6 104,31 100,00 Tl
0,0 101,20 100.00 2ol
Celutab/ |
kmcom- 49.0 95.25 53 72.10 51.00
press , *
-
Avicel
: / .
L Emcom- 49.0 G3.13 33 70.40 52,00
press -
l:l
Emcomp-
ress/
STA""RX I+9 . O Ll- 0 2 .
1500 94,23 53 78.12 35.00

1:1
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Table 4:

Wk
i

Stabilit, characters of directly compressed diiodoquin tablets prepared using STA-RX1500 starch

and its blends and of that prepared by wet granulation, after shelf storage.

Vehicle Inittal Storage Final m.wﬁN:mm
Name Actual cona, % Time conc. % X10™
conc.% in weeks
w/w
- 49.0 98. 36 90,02 2e1T
STA-R—~X 42,0 96 .40 Q2. 12 1.26
1500 32.6 93.89 L8 91,11 1.11
19.6 92,00 87.85 0.96
0 90, 88.00 0.73
49.0 99.54 93.5¢ 1.72
- STA-R~X 42,0 " L46.63 89.89 1,83
/ 32.6 91.4k 48 86,12 1.67
Avicel 19.6 90. 36 85.89 1,41
l:1 O @O-“—.N mmnmo H._-_._.W
STA-RX 49,0 95,02 93. 3¢ O,u41
/ 42.0 96.08 L8 95.00 0.27
Celutab 32.6 —— — —— ———
L:l 19.6 a— - - —
O SR S A U
STA~RX 45.0 99.99 87.09 2,88
/ 42.0 98.68 85.97 2.87
Celutab 32.6 96.90 48 85.51 2,60
3:1 19.6 95.91 86.96 2.38
0 93.93 86.21 2,04
Table 4 Cont:
formula Weight (g)  Thickness Hardness  Friability  Imitial Fina L3
. - | (Kg) (logs%®) Conc. Cone, % x 10
No, Mean C.V.% Mean C.V.% Mean C.V.% Mean C.V.% |

- 0.801 12.16 3.40 11.15 5.10 9.02 0.15

0.820 13.15 2.91 16.21 6.11 9,15 0.11 12,15 105.52 89.23

1 11.81 104,22 91,00
2
m 0.811 12.21 2,88 10.91 8.22 19.13 1.1 10,86 107.11 93.1k
2

0.815 15.16 2.98 21.91 8.12 19.15 0,52 92.15 104,53 89,01
0.816 13.16 3.03 18.12 7.91 10,11 0.88 33.15 101,98 88.00

; -
* Storage time was 48 weeks.

-~ \ O N

w W ww v
® .
O W \0 £ X
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IFig. 1: Lffect of vehicieu concentration on K values of
oxytetracycline hy:. ocholoride .
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Key: O STARx 1500 .
A Avicel /STARx(1:1).

O Celutab/STARX \3:1).

O

ey

o
-

S
=

Reaction rate constart values x 10~°
NS

o _ __ _ —b m 25 =

*

~ Vewicle concentration % w/w
Fig., 2: Lffect of direct compression vehicles and their blends
on the reaction rate constant of diiodoquin
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