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ABSTRACT

N-desmethyldiazepam, was solubilized in dif-
ferent non-itonic surfactant solutions including
members of polysorbates, Myrgs, Eumulgins and
Brijs at 25 and 3o C.

Polysorbate 80 was more efficient in solubi-
lizing the drug than polusorbate 20 and Brij 36
was more effieient than Brij 58. On the other
hand, Eumulgin C1000 was found to be more effi-
citent than Eumulgin C1500 and Myrj .52 was found
to be more efficient than Myrj 63 and Myrg 59
respectively.

Always raising the temperature of the tnve-
stigated solutions caused a positive temperature
effeect and a decrease in Km values.

Adiusting the pH of Eumulgin and Brij solu-
tions caused a gradual decrease in the quantity
of the drug solubilized by ratsing the pH from
pH 4.0 to 7.4. |

Theoretical treatment to quantify the role of
of both the core and the capsular regions of the
micelle in N-desmethyldiazepam solubilization sho-
wed that the core of the micelle plays the most
important role in solubilizing the drug.

The drug was solubilized in Eumulgin and BriJ
series containing 5 and 10% w/v of propylene gly-
col, glycerol, polyethylene glycol 400 (PEG 400)
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and polyethylene glycol 4000 (PEG 4000}« The inco-
rporation of propylene glycol, glycerol and PEG 400
or 4000 tncreased the solubilizing efficiencies

of the surfactants toward the drug at 25 C.

Incorporation of &% w/v of these additives
in the tested Fumulgin and Brij solutions caused
an increase i1n the Km values of the drug and the
revrese 18 true for 10% w/v of these additives.

INTRODUCTION

The interaction between drugs and non~-ionic surfactants
is both of profound theoretical interest and considerable pra-
ctical importance in pharmaceutical formulations. The prime
aim in pharmaceutical formulations is to solubilize practica-
lly water~-insoluble drugs to bring them in solution1_3 for
their further formulations in liquid dosage forms. Another

4
aim is the investigation of the solubilized systems concern-

S
ing factors affecting solubilization; mode of incorporation
of the drugs in the solubilized systems, stability of drugs
. o 6,7 . . . A -
in solubilized systems and pharmacological availability

of drugs from solubilized systems.

9
Adjusting the pH of the non-ionic surfactant solutions » 10

was found to have a role in drug solubilization.

The effect of certain hydroxylated additives on the solu-
bilization process is well demonstrated. When these additives
were incorporated in certain non-ionic surfactant solutions
they increased the solubilizing efficiencies toward certain
drugs and reduced the concentration of such solubilizers ne-

eded to attain the therapeutic doses of such water-insoluble

11 : :
drugs . This process is termed co~-solubilization. The solu-

bilizing efficiencies of certain non-ionic surfactant solutions
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L

towart chloramphenicol were found to increase depending upon the

nature of the addd tives usedlz’ls.

The effect of different additives on the micellar solubiliza-

14 15

tion of methotrimeprazine and carbamazepine™“was also reported.

Since N~desmethyidiazepam is practically water-insoluble and
is presented only in solid dosage forms of 2-0 mg,the aim of the

nresent work 1is to study:

1- Solubilization of the drug in series of different non-ionic sur-

factant solutions,.

2- effect of adjusting the PH of the tested Eumul®in and Brij solu-
tions to pH 4.0,6.0 and 7.4 on the drug solubilization.
3- Rolie of the core and the capsule of Myrj micelles on the drug

solubilization,
4- Effect of certain organic hydroxylated additives including pro-
pylene glycol, glycerol, PEG 400 and PEG 4000 on the process

of N-desmethyldiazepam solubilization.

EXPERIMENTAL

N-desmethyldiazepam (Hoffman-La Roche Co. Ltd, Basle, Switzerland).

Polysorbates:

ek -y - Gk LIS A il BEy  Auegeiiial el

(Atls Chemical Industries, Inc, Willimington Delaware, (USA) were poly-

sorbate 20 and polysorbate 80,

Eumulgins:

(Henkel International, Dusseldrof, Fedral Rebuplic of Germany) were Eumu-

lgin C1000 and Eumulgin C1500,
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Myrjs:

(Atlas Chemical Industries, Inc, Willimington Delaware, USA) were: Myrj
52, Myrj 53 and Myrj 59,

(Atlas Chemical Industries) were Brij 35 and Brij 58.

Buffer Components:

(BDH., Poole, England) were: sodium dibasic phosphate and citric acid
(McIlvian buffer).

The additives: were propylene glycol (Prolabo, Pelee Paris, France), gly-

cerol (BDH Poole, England), PEG 400 and PEG 4000 (Sigma Chemical Company).

Apparatus:

S alanlier- hinny - SN - Y - S e -

Thermoétatically controlled shaker (Seity Company, Cairo,Egypt). UV-
self-recording spectrophotometer (Pye-Unicam,6SP-1025,England).

Single beam UV~ spectrophotometer (Pye Unicam,SP-400, England). pH meter

(Problabo, PeleérParis, France),

Centrifuge (Prolabo, Peleé:Paris, France) .

Methods:
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Excess of the drug was equilibrated with 10 ml of different concentra-
tions (2.5, 5,7.5 and 10% w/v) of the non-ionic surfactant solution in 15 ml
screw-capped tubeé;- The tubes were shaken top-to.bhatfom in a constant tempe-
rature waterbath of 25 and 35 C. After equilibration for four days, the tu-
bes were centrifuged to sediment excess s0lid drug. The tubes were then re-
equilibrated without shaking for further 24 hours period at the same inve-

stigated temperatures. Samples were withdrawn from the supernatant liouid

in the tubes and their drug content was determined spectrophotometrically
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at 231 nm after appropriate dilution with distilled water. The drug concen-
trations were determined from Beer's plot which is linear over the determi-
ned concentrations. It was found that the presence of the non-ionic surfa-
ctant solutions in the dilution range used, neither interferred in the spe-
ctrophotometric assay of the drug nor produced any shift of its maximum ab-

4.15
sorbance1 1 .

2~-Solubilization of N-desmethyldiazepam in certain non-ionic surfactant

The pH of the Eumulgin and Brij solutions was adjusted to pH 4,0,6,0
and 7.4 using MclIlvian buffer. The solubilizing efficiencies of those solu-
tions of the previously mentioned pH values toward the drug were carried out

as mentioned before.

3-Solubilization of N-desmethyldiazepam in different non-ionic surfactant

e T K F = §F X §F B ¥ F N " K N _F "B B _E B I _F N 3 N &N B _E _§ B N _JF'" " _FN N § _§ N '} B ¥ N _§ '3 X N _§ 3 3 K N '§ _F _E _F ¥ §F 7 N "F "N ¥ _§ |

The non-ionic surfactant solutions investigated containing 5 and 10%
w/v of the used additives were evaluated regarding their solubilizing effi-
ciencies, The additives used were propylene glycol, elycerol, PEG 400
and PEG 4000 .The solubilizing efficiencies of those solutions containing
the additives toward the drug were carried out as mentioned before, It was
found that the presence of the surfactant solutions and the additives inve-
stigated , in the dilution range used, neither interfered in the spectropho-

4 15
tometric assay of the drug nor made any shift of its maximum absorbancel » 1 .

RESULTS AND DISCUSSION

The solubility of N-desmethyldiazepam in the investigated
non-ionic surfactant solutions increases linearly by increasing

the surfactant concentrations, Fig.l. The systems investigated
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were always one liquid plus solid which represents true micel-

1lar solubilization of this drug.

Cloudness was not observed in the solubilized systems beca~
vce of the relatively high content of the ethylene oxide moities
in the surfactants investigated, which gives rise to surfactants
with relatively high cloud points. Furthermore, N-desmethyldia-
zepam did not depress the cloud points of these surfactants even

at the highest temperature investigated.

The solubilities of N-desmethyldiazepam in the investigated
non-ionic surfactant solutions (mg/gj at different temperatures
investigated is shown in Table 1. It is evident from Table 1
and Fig. 1 that polysorbate 80 with longer hydrocarbon chain is
more efficient as a solubilizer for the drug than polysorbate 20
Thus, surfactants with longer hydrocarbon chain in a homologous
series are more efficient as solubilizers indicating that the

drug is solubilized mainly in the micellar core.

Extending the polyoxyethylene chain length in a homologous
series of surfactants leads to a decrease'in the amount of the
drug solubilized, as shown in Table 1 and Figs. 1 and 2. That
is why Eumulgin Cl1l300 is 1less efficient as a solubilizer for the
drug than Eumulgin C1000. Also Myrj 59 is less efficient for so-
lubilizing the drug than Myrj 53 which is in turn less efficient
than Myrj 52. The last finding proved that the polyoxyethylene
chain; the capsular region; the mantle of the micelle, plays a
little part in N-desmethydiazepam solubilization, while the hy-
drocarbon chain; the core of the micelle; plays the major part
in this aspect. Thus, by extending the polyoxyethylene chain of
the micelle, the relative volume of the core will be decreased
compared to the total micellar volume, These results agree with

the results obtained on the solubilization of benzoic acid and

salicylamidel6 by pure series of non-ionic surfactant solutions,

and other solutes by Myrj seriesl7,
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Brij 35,although shorter in the hydrocarbon chain and longer in
ethylene oxide moiety than Brij 58;was found to be more effici-
ant as a solubilizer for N-desmethyldiazepam, Table 1 and Fig.2.
This could be interpreted on the basis of the unlinked ethylene
oxide chains which form mixed micelles and also some impurities

16
present 1n these solutions .

The solubilizing capacities of the investigated non-ionic
surfactant solutions in distilled water expressed as mg medica-
ment per gm surfactant are shown in Table 1, These solubilizing
capacities are the slopes o0of the solubility isotherms of N-desme-
thyldiazepam in the investigated solutions, Figs. 1 and 2. The
non-ionic surfactant solutions used for solubilizing N-desmethy-
ldiazepam at 25 C could be arranged according to their solubili-
zing efficiencies as follows: Brij 35 > Eumulgin €1000 - Brij 58 -
polysorbate 80 > Eumulgin C1500 > Myrj 52 > Myrj 53 > polysorbate 20 >
myrj 99.

The solubi1ility of N-desmethyldiazepam in different non-ionic
surfactant solutions of 35 C is illustrated in Table 1. Cn com-
paring the solubility of the drug at 235 C with that of 35 C,a
positive temperature effect was observed. The solubilizing ef-
ficiencies ¢©if the non-ionic solutions investigated toward the drug
drug at 35 C could be arranged as follows RBrij 35 ° Fumulgin C
1000 * polysorbate 80 > Eumulgin C1500 > polysorbate 20 > Brij 58 >
Myrj 53 > Myrj 359.

16
The distribution coefficient is defined as Km which equals

Cm/Cw, where Cm is the concentration of the drug in the micellar
phase (weight and Cw is the concentration of the drug in the aqgqu-
eous phase (w/w). It was found that the Km values vary according

to the wvariation in the surfactant molecular structure, as seen

from Table 2. The higher the value of the Km, the higher the

amount of the drug incorporated within the micelle, assuming
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that the drug is solubilized by partition between the micellar
and aqueous phases, On raising the temperature from 25 to 35C,
the calculated Km values between the micellar phases fall. This
may be attributed to the consideration that both the micellar
and aqueous phases solubilities are changed by raising the temp-
erature but not by the same ratio, If the effect of temperature
is even on both phases, no change in the Km value would be expe-

cted, but in fact this is not the case.

For investigating the effect of pH on N-desmethyldiazepan
solubilization, Fumulgins and Brijs were chosen for conductinge
such a study, as they possess etherial linkage, and are sta-
ble than polysorbates and Myrjs which possess ester linkage. Fur-
thermore , Brijs and Eumulgins are more efficient as solubilizers
for the drug. Thus.non-ionic surfactant solution of pH 4.0,6.0
and 7.4 were used and the process of "solubilization’ was CoO-
nducted at 25 and 35 C. As seen from Table 1 and Fig. 3 and by
comparing the solubilizing efficiencies 0of the non-ionic surfa-
ctant solutions of pH 4.0,6.0 and 7.4 and those prepared in dis-
tilled water, it is obvious that the soluﬁility of the drug dec-
reases as the pH of the non-ionic surfactant was increased, As
the pH increases, the amount of citric acid in the buffor solu-
tion decreases and the amount of sodium dibasic phosphate incre-
ases, Citric acid probably acts as a co-~solubilizer and assists
in drug solubilization in the non-ionic surfactant solutions 1in-
vestigated, while sodium Aibasic phosphate, as an electrolyte,
has a salting effect on the non-ionic surfactant monomersll,lea"
ding to a decrease in their sclubilizing efficiencies, That is
why non-ionic surfactant solutions of pH 4.0 (having higher con-
centration of citric acid and lower concentration of sodium diba-

sic phosphate)are the most efficient solubilizers. Apather exXp-

lanation for the observed increase in the drug solubility by lo-

wering the pH values of the investigated non~-ioconic surfactant
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solutions 1involves that the pKa of the drug is equal to 3.3

which suggests that the drug is in the non~-ionized undissociated

form which favours its micellar solubilization,.

Among the non-ionic surfactant solutions of pH 6, EFumulgin
Cl000 was the best solubilizer for the drug at both temperatures
investigated, while Brij 35 was the least, The same findings were

observed for the non-ionic surfactant solutions of pH 7.4 at 35C.

The theoretical treatment proposed by Mukerjee5’18’19 and by

20 *
Goodhart and Martin has been adopted to quantify the role of

both the core and the capsular region of the micelle in solubi-

l1izing the drug.

Assuming that the solubilizate will be distributed between
the micellar core composed of the stearyl groups (R) and the mi-
cellar capsule, consisting of the ethylene oxide groups (Eo), Go-
odhart sasnd Martin20 expressed the miceliar solubility as equiva-

lents of solubilizate per equivalent of (Eo) groups. The amount

sclubilized in equivalent per liter of solution S, will be given

by the equation:

S = C + b C
a E o CR

Where CEo and CR are the concentrations of the solubilizate

in equivalent per liter of (Eo) and (R) groups respectively, (a)
and (b) are the proportionality constants., On dividing by Cro

one obtain

> = +
S/C a b CR/CE

Ko O

So that if S/CEO in equivalent per equivalent is plotted aga-
inst CR/CEO,’ Table 3, a linear relationship should be obtained
with the intercept (a) representing the solubilization in the ca-
psule (equivalent of solubilizate per equivalent of Eo groups).

The slope (b) represents the solubilization in the core (equiva-

lent of solubilizate per equivalent of R groups).
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Fig. 4 shows the plot of the data obtained on solubiliz-
ing the drug using Myrj series (Myrj 52, 53 and 09), according
to Mukerjee treatment at 25 and 35 C. These data are also re-

presented in Table 3. The values of (a) and (b) are shown in

Table 4,

It could be noticed that N-desmethyldiazepam was solubilized
mainly in the core of the micelles. Furthermore, the amount of
the drug solubilized in the capsule decreased by extending the
polyoxyethylene chain from 40 (Myrj 53) to 50 (Myrj 53) to 100

(Myrj 59) at the two temperatures investigated.

Table 3 also shows that the ratio between the amount of the
drug solubilized in the core and the capsule was constant at the

two temperatures investigated for each Myrj member.

The solubilizing efficiencies of Eumulgin and Brij aqueous
solutions containing 5% w/v propylene glycol at 250 are shown
in Table 5 and Fig. 5. It i1s clear that propylene glycol pro-

duced an increase in the solubilizing efficiencies of the res-

pective surfactants, This increase could be attributed to the
suppressive effect of propylene glycol on the ligquid crystal fo-
rmation in the non-ionic surfactant solutionsls.

Table 5 and Fig. 6 illustrate the solubilizing efficiencies
of Eumulgin and Brij solutions containing 10% w/v propylene gly-
col at 25 C. It is obvious that this high concentration of pro-
pylene glycol caused a decrease in the solubilizing efficiencies
of the investigated solutions, The observed decrease may be at-
tributed to the increased hydrophilicity of the non-ionic surfa-
ctant micelles, by incorporating this higher concentration of
propylene glycol in the capsular region of the micellesll. Fur-

thermore , the expanded capsular region caused relative decrease

in the core volume, which is mainly responsible for the drug soc-

lubilization, to the whole micellar volume.
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On raising the temperature of the investigated solutions
containing propylene glycol from 25 to 35 C, solutions conta-
ining 5% w/v showed a negative temperature effect, except for
Brij 35; while the non-ionic surfactant solutions containing
10% w/v 0f this additive showed a positive temperature effect,

Table 5.

Table 5 and Fig, 7 demonstrate the effect of 5% w/v glyce-
rol on the solubilizing efficiencies of Eumulgin and Brij solu-
tions toward N-desmethyldiazepam at 25 C, On comparing the ef-
ficiencies ¢f the investigated non-ionic surfactant solutions
alone to those containing this concentration of glycerol, it is
clear that the incorporation of a such concentration caused a
marked increase in the efficiencies of the latter, This incre-
ase could be attributed to the effect of glycerol as a co-solu-
bilizer for this drug, consequently the solubility could be in-
creasedzl.

The effect of 10% w/v of glyvycerol is also shown in Table 9.
The investigated solutions containing this concentration of glyce-
rol Showed a pronocunced increase in case of Brij 58 than Brij
35 and Eumulgin C1000 than Eumulgin C1500,especially if compa-
red with the non-ionic surfactant solutions alone at 235 C.
Glycerol, incorporated in the capsular region of the micelle
made a relative decrease in the core volume to the totally ex-
panded micelle containing glycerol, resulting in a decrease 1in
the micellar sclubilizing capacities. Raising the temperature
caused a negative temperature effect to those solutions conta-
ining 5% w/v glycerol and the reverse was found for those solu-

tions containing 10% w/v of this additive,

Fig. 8 and Table 5 illustrate the effect of 5% w/v PEG 400

on the solubilizing efficiencies of Eumulgin and Brijs at 25 C,
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Comparing the effiencies in absence and in presence of this
concentration of PEG 400 at 25 C 4t is clear that its pre=
sence caused a slight increase in the efficiencies of Eumulgin
C1500 and Brij 958. Table 5 illustrate also the effect of 109
w/v PEG 400 on the solubilizing efficiencies of the investiga-
ted Eumulgin and Brij solutions at 25 C,. Higher concentrations
of PEG 400 caused an increase 1n the solubilizing efficiencies
of the investigated solutions compared to 5% w/v of the same
additive except for Eumulgin Cl1l500 solution, The decrease obse-
rved in the solubilizing efficiency of Eumulgin C1l500 contain-
ing 10% w/v PEG 400 may be attributed to the incoporation of
this higher concentration of PEG 400 in the relatively longer
polyvyoxyethylene chain of Eumulgin Cl1l500 (50 ethylene oxide units)
leading to a relative decrease in the micellar core volume, The
observed increase in the rest of the non-ionic surfactant solu-
tions contaning 10% w/v may be due to the effect of this addi-
tive at this concentration on the process of solubilization.
The presence of this long chained alcohol in this concentration
may induce the aggregation of monomers into micelles, conseque-
ntly the cmc values decreased and the solubilizing efficiencies
was increased, Low molecular weight alcohols may act also as

22
a co~solubilizer for this drug .

Raising the temperature for the investigated solutions con-
taining PEG 400, from 25 to 35 C, caused a negative effect in

case of 5% w/v except for Brij 35 and a positive effect was ob-

served in case of 10% w/v.

The effect of 3% w/v PEG 4000 on the solubilizing efficie-
ncies of the investigated non-ionic surfactant solutions at 25C
is shown in Table S5,Comparing these efficencies in absence and in

presence of this concentration of PEG 4000, impiies that its

presence caused an increase in the solubilizing efficiencies

of the investigated solutions, even more than the same concen-
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tration of PEG 400 at the same temperature. This may support the
assumption that these additives affect the micellar volume to di-
fferent extents, depending upon the hydrophilic and the hydropho-
bic characteristics of both the surfactant and the additive mole-

cules,

109 w/v PEG 4000 incorporated in the investigated non-ionic
surfactant soclutions generally caused a decrease in their solu-
bilizing efficiencies compared to 5% w/v, which could be attri-
buted to the increased hydrophilicity of the medium by increas-

ing the concentration of PEG 4000 at both temperatures.

Raising the temperature for the investigated non-ionic surfa-
ctant solutions containing 5 and 10% w/v of PEG 4000. generally
caused a positive temperature effect except Brij 58 containing

59 and Eumulgin C1500 containing 10%.

Table 6 gives an idea about the distribution of N-desmethyldi-
azepam between the micellar pseudophase and the aqueous phase, i.e.

11.21
the Km values ’

of the drug in the different investigated solu-
tions, The effect of temperature and different included additi-
ves on the Km values was also investigated. The effect of the
additives on the solubility of the drug in the micellar and the
agueous phases caused the Km values to decrease or increase11’21
according to the effect of the addi#ive and whether it promotes
aqueous or micellar solubilization,. This indicates that when the
Km value was increased (compared to its value in the surfactant
alone) the additive induced more solubilization of N-desmethyldi-.
azepam in the micellar pseudophase than in the aqueous phase, and
the revrese is true when the Km value was decreased., It is noti-
ced that the Km values was generally decreased on raising the te-

mperature from 25 to 35 C indicating that more solubiliza-

tion of the drug in the continuous aqueous phase was induced at

higher temperature,
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The Km values of the drug were generally increasedin pre-
sence of 5% w/v of: propylene glycol, glycerol, PEG 400 and PEG
4000 at both temperatures investigated, and the revrese was tr-
ue for 10% w/v of the last mentioned additives. This could be

attributed to the increased aqueous solubilities of the drug in

the presence of 10% w/v of those additives.
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Table 1:

on N-Desmethyldiazepam Solublization

Polysorbate 20
Polysorbate 80

Iillllll'llll'llllll

- Tml e s gl -

Solubility of N-desmethyldiazepam mg/g surfactant®:-

)
in D. water
25 C 35 C
7.39 14,56

Eumulgin C1000 15,18 17.74

Eumulgin C1500 11.67

Myrj 52
Myrj o3
MyrJj 59
Brij 35
Brij oS8

* Dpistilled

15.16
8,89 10.95
7.49 7.99
4,28 4,79
15,84 20.89
13.06 14,33

water of pH 6.

Effect of NDifferent non-~ionic Surfactant Solutions of Different pH values

at 25 and 35 C.

of pH 4 of pH 6 of pH 7.4
25 C 35 C .25 C 35 C 25 C 35 C
10.97 14,79 10.93 14, 44 9.11 16 .56
9,80 12.77 9,61 12.07 10.65 15.56
5.79 9.54 5,22 6.75 6.02 7.74
10.53 13.93 9,20 13.33 5.04 8.37
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Table 2 : Distribution Coefficient (Km) of N-Desmethyldiazepam between
the ¥icellar and Aqueous Phases at 25 and 35 C .
Surfactant Distribution coefficient (Km)

25 C 35 C

Polysorbate 20 004 410
Polysorbate 80 856 487
Eumulgin C1000 1004 | 549
Eumulgin C1500 737 457
Myrj 52 536 356
Myrj 53 433 295
Myrj 59 205 146
Brij 35 1131 645

Brij 58 835 | 444
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Table 3 : Distribution of N-Desmethyldiazepam between the Cores and C.apsules of Myrj Micelles

at 25 and 35 C.

Ratio of the amount of

Surfactant Wt. of ethylene . N-desmethyldiazepam 1in

mol, wt,. | oxide M\omo ow\o capsule and core
Surfactant part Eo

_ 25 35 25 35

Myrj 52 2046 1777 0.0166  0.0199 0.025 0.230 0.230
(C17 E40)
Myrj 53

2486 2217 0.0135 0.0145 0,020 0.223 0.223
(C17 ESO)
Myr) 59 4686 4417 0.0075  0.0082 0.010 0.208 0.208
(C17 EL100)

5,18,19

* Calculated by Mukerjee's method '’
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Table 4 : Amount of N-Nesmethyldiazepam incorporated in Capsule (a)
eq./eq. and core (b) eq./eq. for the Myrj series calculated
by Mukerjee's method, at 25 and 35 C.

Surfactant 25 C 35 C
(a) (b) (a) (b)

Myrj 52 1,66 7.2 1.99 8.69
Myrj -53 1,35 6.05 1.45 6.51

Myrj 59 0.75 3.59 0.82 3.96
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4
m Table 5 : Solubility of N-Desmethyldiazepam g/g X 10 by Non-ionic §urfactant Solutions in presence
v of various Additives at 25° and 35°
¥ &
DT
PR e e o ¢ e o . 8 o o i S S T o S Y S - S Y . o o - S . ) . e G P M P e e o s — o o o 220 e v o o o T e o e G o e S o o S e e
£ 0
“mnm Solubility g/g of N-Desmethyldiazepam Calculated from Solubility Measurements
d m“ ZOHHIHOHHHO N SLSTID D A S G S (- — - W A U Y S — N S— e . L S - Sy e TS EEE ELS WY S S S A S S G . S N SR I S S e S A S GED Gl RS e SR s s SRR R M A RS B DA SN L GmD v e S G e e S AT D A S EE W SRS W N S
A N Surfac- Surfactant+ Surfactant + Surfactant + Surfactant *+
_,m & Surfactant tant Propylene Glycol Clycorol P.E.G, 400 P.E.G, 4000
e , .
4M < e e e ot . e v e o e . e 0o B e o o e e o e e S ot o 08 S8 e T S o S e e G
Q
. Al |
> one 5% 107 59, 10% 5% 10% 5% 10%
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Table 6 : Effect of Different Additives on the Distribution Coefficient (Km) of N-Desmethyldiazepam

between Micellar and Aqueous Phases at 25° and wmo
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Surfactant + Surfactant + Surfactant + Surfactant +
Surfactant Propylene Clycerol P.E.G., 400 P.E.G. 4000
Alone Glycol
oY% 10% 0%, 10% 9% 109, 959, 10%

25° 35° 252 35° 25° 35° 25° 35° 25° 35° 25° 35° 25° 35° 25° 359 25° 35°

Eumulgin 1004 549 1120 478 89.1 70 1290 486 571 438 718 151 245 231 1118 517 272 307
OHOOO

Eumulgin 737 457 994 421 62.1 49 923 368 376 334 943 270 121 126 909 397 321 361

OHmOO

Brij 35 1131 645 1318 640 71.6 97 1422 615 454 456 1194 568 312 318 1301 648 360 394

Brij 58 835 444 1147 518 58.2 78 1052 144 513 410 1054 369 204 214 1088 481 289 331
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Effect of pH and Qrganie Hydroxylated Additives on N-Desmethyl
diazepam Solubilization by Non-i1onic Surfactants.
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