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The release of chlortetracyclin e
from absor ption and emuls ion ointment
bases were studied. The drug release
rates from the emuls 1on bas es were
found to be Kighe than that from the
absor rt ton bases. The reserce of sod.
metabisul th ite ard EDTA in the omnt-
ment sygtems wrder test was fownd to
nerease the release rate of the drug.
Inclustion of a buffer o the aqueous
thase of the emulsion systems was fowd
to retard the release of the drug.

The rheological data reveals that there
18 a correlation between the brealkd-
own of the system and the release of
the drug from the systen accompmy #g
the addition of sod. metab isul th ite-
EDTA migture and buffer solution to
the omtmert bases.

A variety of factors influence the ophthalmic use of

drﬁgs and/or semisolid bases, The primary site of drug ac-
tion in the eye is the cornea. Although recent studiesz’z
indicated precorneal tear film to be lipid in nature, most
drugs probably penetrate to the cornea from semisolid bases
Lwith little influene from this thin precorneal tear film.,
The rheological evaluation of pharmaceutical semisol-
ids is useful in that it provides both a method :0f quality

: : 3=5 :
control during and after manufacturing processes . Visc-

ositys, i, e, resigstance to flow of a fluid under stress ,
has been directly related to both diffusion rate of a drug
from a semisolid base and the therapeutic efficacy of the

drug 1in the baseng HiguchiZO, pointed out that the diff-

usion coefficient of the drugs is inversely proportional
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to the viscosity of the vehicle. Lund reported that the

reason for the differences in absorption must lie in the
differences in viscosity of the basis at the least tempera-
ture. Strong correlation between rheoloéical parameters of
ointments and the rate of release and resorption of drugs

incorporated in them was found by Khristovzg and Khristov

and Draganovals. However, one studyzéof some organogel-
type bases made from carboxy vinyl polymers and involving
ocular absorption of several drugs from the bases showed no
correlation between viscosity of the base and drug release,
The purpose of this study 1s to 1nvestigate the release
of chlortetracycline hydrochloride from absorption and em-
ulsion ointment bases in the presence of some additives.
Rheological studies on the drug ointment systems was carried

out to find out any correlation between the rheological

. properties of the ointment systems and the drug release,

EXPERIMENTAL

Materials _
Chlortetracycline hydrochloride (Merk Co. LTD,Germ-

any), white soft paraffin, liquid paraffin, cetyl alcohol,
lanoline, propylene glycol, benzalkonium chloride, sod.,.
metabisulphite, EDTA, tween 40, span 40, disod. hydrogen

phosphate, monosod. dihydrogen phosphate and sodium chloride.

Solutions

- Phosphate buffer solution at pH 6.815.

- Isotonic solution of sod. chloride.

EguiEment

~ Spectrophotometer, type Spektromom 204,

-~ Ferranti-Shirley cone-plate rheoviscometer,
Preparation of Chlortetracycline hydrochloride(CTC HCI)
Ophthalmic Ointments:

While soft paraffin was heated in an oven at 160°C

for one hour together with activated charcoal to remove the

irritating materials present, after that the white soft pa-

raffin was filtered while hot through a filter paper. All
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the oleo-genous materials listed in table (1)were sterilized

at 160°C for two hours before formulating the CTC HCI oin-

tments.

The CTC HCI was formulated in the absorption oin-
tment bases (BI and BII) according to the composition listed
in table (1), by incorporating the drug in the melted base
at low temperature. The ointment was continuously stirred
until cold in order to achieve homogeneity of the drug in
the base. The emulsion types of the drug ointment(BIII is
the O0/W type and BIV is the W/O type) in the composition
lidted_ in table (1) were prepared by dissolving the drug iﬁ-tﬁepaqueous
phase then warming and stirring in the melted oleo-genous pﬁase of the

ointment bases, The concentration of chlortetracycline HCI used in all
the ointment types is 0.57 w/w.

Benzalkonium chloride was used as a preservative
in all the formulations (Fl). Both sod. metabisulphite and
EDTA were used as antioxidant and chelating agent, respect-

ively, in all the formulations symbolized by (F2).

The in-vitro release study of CTC HCI from various

ointment bases:

1 gm. of the CTC HCI ointment was accurately wei=
ghed and placed on a semipermeable fischer cellulose memb-
rane (30/32) to occupy a circle of 2 cm in diameter. The
loaded membrane with the ointment was stretched over the
open end of a glass tube (2 cm in diameter) which was made
water tight by rubber band. The inverted tube was suspended
so that the membrane was just below the surface 6f a prede-
termined quantity of 30 ml. isotonic solution of sodium ch-

loride at 35° (iZ), contained in a 250 ml beakerISL 5 ml.

samples were withdrawn from the beaker after -}—'%— 2 4 3,
4 , 5 and 6 hours. The volume of the diffusion medium in the bea-
ker was compensated by addition of a 5 ml volume of isotonic

sod. chloride solution directly after withdrawal of the sample

for the assay .,
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The amount chlortetracycline hydrochloride released
was determined spectrophotometrically at 368 nm, The amount

of the drug determined was corrected by considering the

drug content of the 5 ml samples taken for the assay,

The rheologicaIStudies'df‘the CHC HCI ointments:

After adjustment at the required temperature (3500),
the cone and plate rheoviscometer was adjusted so as to
obtain a top rate of shear of 100 secl. and a sweeplng time
of 60 sec. (120 sec. for the upward and downward curves ).
The sample was then placed on the plate which was slowly
raised so as to expose it to minimum shearing. The flow
curve was drawn after 10 minutes of standing.

Figure 4 represents the rheograms of the different oi-
ntment bases BI, BII, BIII & BIV(table 1), From the flow
curves the yield wvalue of the ointment systems after shear

- . (y) and also the ultimate yield value (x) of the systems 1in
dynes/cm2 were calculatedIPa The per cent change in the value

- - x - y (Table 2) was taken as a measure of the changes in
the system breakdown (happened upon adding certain additi-
ves to the ointment systems)which was found to be a rather
good measure than the thixotropic coefficients B & Mei The
plastic viscosity of the systems were calculated from the

contangent of the down curves of the system rheogramfﬂlg.

RESULTS AND DISCUSSTIONS

AbsorEtion Bases:

Figure 1 represents the release rate pattern of chlo-
rtetracycline hydroéhloride from absorption bases BI & BII
at 35°C. The figure shows that the CTC HCI was released
from the base containing lanoline at a rate higher than that
from the base containing cetyl alcohol, BI and BII respec-
tively. Addition of sod. metabisulphite and EDTA to both
the absorption bases (BI F2 and BII F2) was found to improve
the release of the drug from the oitment bases. This may be

attributed to the role of EDTA on chelating the heavy metal

ions, detected in the ointment bases, with subsequent prot-
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ection of the CTC HCI molecules to be complexed with the
heavy metal ionslg'which in turn affects the amount of
free drug molecules that diffuse from the ointment base.
Concerning the rgeological properties of CTC HCI oin-
tments, table 2 shows that systems containing lanoline (BI)
have higher yield values after shear (y) and also higher
plastic viscosity (U) than the systems containing cetyl
alcohol (BII), The addition of the antioxidant~chelating
agent mixture(F2) was found to increase the yield value(y)
and decrease the per cent breakdown (per cent x-y) of both
systems‘BI and BII, As regards the plastic viscosity, it
was observed to be either not changed in the ointment con-
taining cetylalcohol or lowered in the ointment containing

lanoline upon adding such additives (compare F1l and F2 in
both bases BI and BII).

So, the increase in the release rate of CTC HCI from .

the absorption base ointment that was observed upon adding

sod, metabisulphite~EDTA mixture can be correlated with the E
decreade in the breakdown of the system.

EFmulsion Bases:

The release of CTC HCI from the ointments was found
to be significantly increased upecn formulating the drug in
the emulsion types of ointments(compare figures 2 and 3
for the emulsion bases with figure 1 for the absorption ba-
ses). These results are in agreement with the findings of |
Peteanu et 31%0 as they found that the addition of nonionic
surfactants (span and tween) improves the release of CTC
HCI from ointment bases containing vaseline.

Figure 3 shows that the addition of sod. metabisulph-
ite and EDTA to the O/W emulsion ointment (BIII) increases
the release rate or CTC HCI from the ointment. On replacing
the watery phase of the emulsion system(BIII F2) by solut-
ion of phosphate buffer at pH 6.8, to resemble the pH of
the tears, the release rate of CTC HCI from formula BIII

F3 was found to be significantly lowered even when compa=-

red with the control formula BIII Fl1 (see Figure 2). The
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effect of buffer on decresing the release rate of CTC HCI
from the O0/W emulsion ointment base can be referred to the
effect of pH of the buffer solution on increasing the con-
centration of the more lipid soluble zwitterionic form of
the drugzl. So, a significant amount of the drug was reta-
ined in the lipid phase of the emulsion system and subseq-
uently the amount of CTC HCI released from the whole syst-
me was decreased,

The rheolgical data presented in Table 2, revealed
that the yield value (y) of the 0/W emulsion system was
increased upon adding the sod, metabisulphite~EDTA mixture
while 1t was not changed upon inclusion of the buffer com-
ponents in the emulsion system., The data of the formule
BIII BIII F2 was cancelled as the system show a separati-
on during the rheologic measurement, However, paralellism
was found between the decreased release of the drug when
the system contains the buffer components and the decrea-
sed values of both the plastic viscosity and the breakdown
of the system (Figure 2 and Table 2),

The release rates of CTC HCI from the different for-
mulations of the drug in the W/0 emulsion ointment system
(BIV) showed that the addition of sod. metabisulphite-EDTA
mixture and the buffer components to the W/0 emulsion system
still elicit the same increasing and decreasing effect, pr-
viously observed in the O/W emulsion, respectively(Figure3)
The increase in the release rate of the drug from the W/O
emulsion ointment base in formula BIV F2 and the decrease
in the rate of drug release in formula BIV F3 can also be
attributed to the effect of chelating agent and pH of the
buffer respectively.

Table 2 shows that the yield value (y) of the W/0 en-
ulsion system was found to be decreased by the addition of
sod, metabisulphite-EDTA mixture (BIV F2) and buffer compo-
nents (BIV F3) to the ointment system. Both the plastic vi-
scoslty and the breakdown of the system were observed to be

increased in the presence of antioxidant—-chelating agent
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mixture., The rheologic data of the ointment system DIV F3
excluded because of the system seperation during measurem-
ent.

Regarding the 1increase 1in release rate of the drug
from W/O emulsion ointment that was observed in the prese-
nce of the antioxidant-chelating agent mixture, 1t can be
correlated with the observed increase in both the plastic

viscosity and the breakdown of the ointment system,

CONCLUSIONS

l1- The release rate of CTC HCI from absorption

ointment bases was increased when the base contained lano-

line.

2- The emulsion ointment system released the drug
at a higher rate than the absorption bases did, and the 0/W

emulsion base released 1t were rapid than the W/0 emulsion

base did.

3- EDTA, as a chelating, was observed to exert an

increasing effect on the drug release rate from the ointm=-..

ent bases tested., The effect was attributed to its pro-

tection of the CTC HCI against complexatiorn by the heavy metal ions

present in the ointment bases with the subsequent 1increase

of the amount of free drug released.,

4= Inclusion of buffer components in the aqueous
phase of the emulsion systems to bring its pH value to 6.8
showed a detrimental effect on the release rate of the drug
from the 0/W and W/0 emulsion ointments. This was referred
to the effect of pH on increasing the concentration of the
more lipid soluble zwitterionic form of the drug which is
retained in the lipid phase of the emulsion system with

a subsequent decrease 1n the amount of drug ready to be re-

leased from the system,
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35— A correlation was found to be present between
the effect of some additives on the release rate of CTC HCI

, from different ointment bases and certain rheological pro=
? perties of the systems.

In the absorption ointment bases, the drug release

was found to be increased as the system breakdown was decr-
eased,

on the other nand, the drug release from the emulsion

ointment bases was increased as both the plastic vigcosity

and the breadkown of the systems were increased and decrea-
sed by their decrease,
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Table 1

Formula

bdwow tion Sases
2L B
BRI Fe2

BII FI
3l 12

Emulsion 3Sases

c/d BIII M
BIII Fe
slII ©5

31V 11
IV Fe
BIV F3

90

r
el |

Composition of Ophthalmic Ointments Containing

0.5 % . Chlortetracycline Hydrochloride

White
goft
Paraffin

70
70

70
70

25
2>
2>

50
50
30

Ltquid
maraffin

20
20

12
12
12

Cetyl
alcohol Lanoline frorpylere Benzal kon tum
glyecot chlortide

- ._m - O!O,—

- .—m - Olo._

10 - - 0.01

Nm - - Oto._

N.W - - Olo._

Nm - - O-O.—

15 - 20 0,01

Sodium
metabresulfite

EDTA

Tweer sper Phos,

40

\Nn

40

\N

buffer




Table 2: Rheological Characteristics of Chlortetracycline Hydrochloride Ointment Systems at 35°C,

O

&% Pormula YZeld value Ult mate % .m.wnmw.mu

by aft er shear Yz eld Value (X-Y) (X-Y) Viscos ity

3 (Y) (X) B . (V)

8 dye 8/em” . dyes/em’ oo o o 18 €

-8

! ",

Absorption bases .

o BI E1 base 200 850 650 100 10.163
o E BI Fl 200 2150 1950 300 10,163
n BI F2 base 550 4400 3900 100 4,936
N BI F2 220 1350 1130 28,97 6,678
) BII Fl1 base 100 520 420 100 7.259
.mAU BII F1 100 480 480 90.47 7.259
N BII F2 base 150 3850 ..3700 ..100.. 7.259
8 BI1 F2 15 2450 2300 62,162 7.259
S & Emulsion bases
S omw
S BI1I Fl base 1400 12400 11000 100 37.274
S BIII F1 800 11400 10600 96,36 42.598
.m e BIII F2 base 2700 10600 7900 100 31.948
. BIII F2 2700 10400 7700 97.468 0.376 @
S BIII F3 base 1200 5400 4200 100 42.598
S S BIII F3 800 4500 3700 38,09 39.936
D e W/0
S BIV F1 base 1800 6400 4600 100 42,598
oo BIV F1 1400 1400 2700 58,695 31,948
£ BIV F2 base 300 1800 1500 100 21,299

+5 BIV F2 600 5300 4700 313,33 47.92
e BIV F3 base 400 3600 3200 100 26.624
S & BIVF3 100 6700 6600 206,25 10.649 @
| SRR K . _
S @ Separation of the system
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y=Yieldvof the system after shear.

x= Ultimate vyield value.
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