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APPLICATION OF DIALYSIS UNDER PRESSURE *
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AMPHENICOL AND NON-IONIC SURFACTANTS

A.E. Aboutaleb & A. Abdelzaher

Department of Industriail Pharmacy, Faculty of Pharmay

Assiut University, Assiut, Egypt

Ultrafiltration tectm ique was applied
fbr-investigatingLmdersaturated-systems co-
ntain g chloramrhen icol usmg Diaflo membp-
rane UM 06, This durg. was solubilized by a
series of non-7ion ie surfactan ts which teclude
Tween 20, C,Tween 40, Tweev&,' 60, Tween 80,
Fmulgin 1000, Emulgin ~1500, Myrj 52 yMyrg
08 and Myrg 59, At two different temrertaturess

It was found that the amown t of ehlorag-
mphen icol bound to the micelles as caleculated
from the ultrafiltrat ion ex perimen ts was
greater for Emulgin 1000, than Emulg o 1500

arranged aqs follows: Tween 80> Tween 40> Tween

.+ For Myrj series, Myrj 52 was
Jound to be greater thon Myrg 53 and both were
higher than Myrg 5.

: 1
to the solute of the higher colloidal dimension, Aboutaleb
used Diaflo membranes UM 05 and pellicon 1000 ultrafiltra-

tion membranes for investigating solubilized systems cont-

. . 2
taining benzoic acid and salicylamide, Shimamoto and Ogawa
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made a comprehensive study on tﬁe binding of preservatives
by non-ionic surfactants in different pharmaceutical for-
mulations using tﬁis technique. It was also reported thats
the antimicrobial activity of preservatives incorporated in
oil-in-water emulsion systems was mainly controlled by the

concentration of free species.

In the present work, ultrafiltration technique was
used for investigating tﬁe mechanism of interaction between
chloramphenicol and tﬁe different non-ionic mecelles,.

Furthermore, tﬁe activity or the amount of chloramph-
enicol free in solutions can be estimated easily for the

different systems and within a short time.

- EXPERTMENTAL

" Materials:

Chloramphenicof was of analytical grade,non-ionic sur-

factants:

.Tweengz : Polyoxyethylene sorbitan monolaurate(Tween 20),

Polyoxyethylene sorbitan monostearate (Tween 40), Polyoxy-
ethylene sorbitan monopalmitate( Tween 60) and polyoxyethy-
lene sorbitan monoleate ( tween 80), '

| Ma Polyoxyl 40 gtearate (Myrj 52), Polyoxyl 80 stearate
(myrj 53) and polyoxyl 100stearate ( Myrj .59).

“Emulgins3: Cetyl stearyl alcohol with26 ethylene oxide

units

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

l1- El-Nasr chemical Co. Egypt
2—- Atlas chemical Industries Delaware U.S.A.

3- Henkel International, Desseldorf West Germany.
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(Emulgin C1000) and cetyl stearyl alcohol with 30 ethylene
oxide units (EmulginCISOO). The number between brackets
denotes the number of etﬁylene oxide units present in the
surfactant.

 Apparatus

14

Amicon ultrafiltration cell model C,, of capacilty

10 ml

Diaflo membrane Uqugu

-------------

The semi-continuous method was used for investigat~-
ing the systems containing chloramphenicol in 2, and 5%
w/v surfactant solutions. A pressure of 60 lb/in“2 was
applied., Six fractions of the effluents, each of 5 ml, were
collected in two portions and each fraction was then rep-
laced by 5 ml distilled water, Chloramphenicol was analy-
zed 1n the second portion of each fraction spectrophotomet-
rically by reading the absorbance at 278 nm, after approp-
iate dilution With distilled water.

The results obtained were plotted as-~log Cn/co agali-

nst(n-1) as shown in Tables 1, 2 and Figures 1-4,
RESULTS AND DISCUSSION

The ultrafiltration semicontinous method was adopted

for the determination of the degree of binding of chlorm-
phenicol to different non—-ionic surfactant micelles. The

results obtained were plotted according to a model propo-

sed by a number of worker3'4" 5, according to the following
equation: F
C,/Cy = log F + (n -1) log (1= ———)

4- Amicon corporation, Mascachusetts, U.S5.A.
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 J . > : - C 8
Where C0 is the original solute concentration, n 18

the concentration of the solute in the effluent n, V 1s
the initial volume of solution in the cell, F is the fra-
ction free of the solute, V 18 the volume of each effluent

and n 18 the number of effluents collected,

A plot of - log gl/quagainst (n-1) will give a stra-

ight line of slope (1- “H*%“') and intercept equal log F.

This treatment 1s suitable for binding . of reversible
type. The value of F, which is the faction free, can then,
be obtained from both slope and intercept from which the
amount free in solution, can be calulated., Thus, the amount
of Chloramphenicol bound to different non—-ionic surfactant

micelles can, then be determined.

1

On using ultrafiltration technique for studying the

interaction between chloramphenicol and non-ionic surfac-

A%

tant solutions, it 18 important to determine the degree of
binding of cﬁlorampﬁenicol alone in absence of surfactant
to the ultrafiltration membrane used in the present work,
(Diaflo UMO5) as a modern type of diffusive membranes,
This was determined by performing ultrafiltration experim=-
ents using a known intial concentration of chloramphenicol
® in water., The degree of binding was followed by analyzing

the effluents collected

It was found that chloramphenicol concentration in the
first effluent was nearly equal to the initial concentration
used, This means that Diaflo UMO5 membrane is freely permeable to

chloramphenicol and insignificant amount of ch]_oramphenico]_ was bound

to the Diaflo UMO5 membrane.

On performing the experiments using different concentra-
tions of chloramphenicol in the different fon-ionic surf-

actant solutions and calculating the results as mentioned

before, a relationship was obtained between the intial conce-

ntration of the solute in the ultrafiltration cell and the
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filtrate using this semi-—-continuous method, Consequently,
the fraction free of tﬁe solute in the nonmicellar aqueous
phase can be estimated, assuming that the latter was con-
stant as proposed in tﬁe previously mentioned model. This
1s equivalent to assuming a partition law relationship for
the distribution of the solute between the water and mic-
ellar pseudo-phase., It can be noticed from Figures 1-4 and
Table 1,2 that the data when plotted in the appropriate
manner gave straight lines as required by this theoretical
treatment, confirming the partition law assumption. Also,
the distribution coefficient calculated using the values
of F obtained was not affected by changing either Chlor-
amphenicol or surfactant concentration, This gives fur-
ther support to partition model of solubilization, Again,
the fraction free F obtained from slopes and intercepts
of the straight lines were nearly the same, This also
reveals the validity of this theoretical treatment which

confirms this model.

It may be concluded that the results obtained from
the ultrafiltration technique for the undersaturted systems
containing cﬁloramphenicol in the different non~ionic surf-
actants used provide further support to the pseudo-two phase
model of solubilization proposed by McBain and Hutchinson

Furthermore, the ultrafiltration technique is of partic-
ular interest since it can be used for estimating the degree
of interaction between chloramphenicol and non-ionic surfa-

ctants within a shorter time,

Moreover, the availability (the amount free ) of chlo~-
ramphenicol from the solutions containing these non-ionic
surfactants can also be obtained even at very low concentr-

ation of chloramphenicol.
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Table 1: Results of Ultrafiltration experiments using chloramphenicol in

2% w/v surfactant solutions at 32 + 2°,

c ,C
- log m/" o values for the effluents of different
B f Luen s o " surfdetant solutioms - - ...
n Tween Tween @emm‘n Tween Emulgin Emulgin Myrj Myrj Myrj
20 40 e 80  C1000 C1500 52 53  sa

1 0.28 0.33 0.38 0.41 0.42 0.39 0,38 0.36 0,32
2 0.36 0.42 0,47 0.50 0.53 0.50 0.48 0.46 0.41
3 0.46 0,53 0.58 0,60 0.63 0.61 0.57 0.55 0.51
4 0.52 0.64 0.69 0.70 0.715 0.715 0.67 0.65 0.61
5 0.66 0.75 0,80 0.81 0.80 0.83 0,77 0.75 0.7

6 0.74 0.8 0.88 0.91 0.91 0.92 0.87 0.84 0,78

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

-

Concentration of chloramphenicol Z w/v in the effluent,

o0 ¢ Initial concentration of chloramphenicol % w/v.
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Table (2): Results of ultrafiltration experiments using chloramphenicol

in 57 w/v surfactant solution at 32 + No

......

......

~log n: \QQ values for the effluent of different
surfactant solutions
- Effluent number I S : B
" Twean Tween Tween Tweer Emulgin Emulgin Myrj Myrj Myrj
20 40 0 g0 %1000 ‘1500 52 53 59
1 0.43 0.61 0,55 0.66 0.68 - 0.64 0.64 0,57 0.47
2 0.47 0.70 0.61 0.75 0.73 - 0.72 0.68 0.63 0,53
3 0.52 0.78 0.69 0.87 0.79 0.78 0.74 0,68 0,58
4 0.57 0.85 0.76 0.92 0.84 0.83 0.80 0,75 0.64%
5 0,62 0.92 0.83 1.0 0.88 0,89 0.85 0,80 0.70
6 0.67 1.00 0.90 1,09 0.93 0.95  0.90 0.85 0.75
nn : Concentration of chloramphenicol %Z w/v in the efflient.
oo" Initial concentration of chloramphenicol 7 w/v.
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Fig.( 1) uUltratiltration experiments using ditterent
concentrations of Chloramphenicol in 2%, w/v
Tween = solutions .

Key: QO Tween 86. a Tween60. [ Tween 40. o Tween .
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Fig.(Z) Ultratiltration experiments wusing difterent
concentrations of Chloramphenicol In 2% wlv
Myrj and Emulgin solulions

Key: X Emulgin C1000. e Emulgin C1500. R Myrj 52.

a Myrjs53. @ Myr) 59,
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Fig(?) Ultrafiltration experiments using different ‘
concentrations of Chloramphenicol in 5% w/v

Tween solutions .

Key: The same as Fig.(.\ ).
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Fig.(4 ) Ultrafiltration experiments using different
concentrations of Chloramphenicol In 5°% w/v

Myrj and Emulgin solutions .

Key: The same as Fig{2).
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