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Modern technology of drug forms applied on
skin, cosmetics and solid oral dosage forms of
preparations (tablets, capsules, implants) searches
for new classes of excipients which would not be
xenobiotics in relation to the human enzymatic sys-
tem (1-5). 

After fragmentary biodegradation on the sur-
face of the skin or after biotransformation in the ali-
mentary canal, fatty acids (6), vitamins (7-9) and
sterols (10) compatible with sebum or nourishment
are also expected to appear. They would also per-
form the function of promoters of mass exchange at
the phase boundary (11).

The conducted chromatographic analysis
(HPLC and GC ) of the products of catalytic
oxyethylation of lardís fractions (6), and above all

the research on the structural level of hydrophilic-
lipophilic balance as well as the viscosity of their
aqueous solutions (12, 13), served as a basis for pre-
formulation research on surface activity and the
process of equilibrium micellar solubilization of
lipophilic therapeutic agents (14). 

Making use of the results of research conduct-
ed so far on the process of equilibrium solubilization
of selected classes of lipophilic therapeutic agents of
BCS class II and IV by aqueous solutions of the
products of oxyethylation of lanolin (15), fatty acid
methyl esters of rape-seed oil (16), cholesterol (17),
cholic acid (18) and ursodeoxycholic acid (19),
comparative experimental research was conducted
on surface activity and micellar solubilization of
lipophilic therapeutic agents and rutin (rutoside)
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(20) by the products of oxyethylation of lardís
triglycerides fractions (6, 12). 

The results of the research will serve as a basis
for the modification of selected absorption and cos-
metic bases with a possibility of creating model
preparations applied on skin in the form of emulsive
ointment preparations and cosmetics. 

MATERIALS AND METHODS

Materials

Diclofenac, 2-(2,6-dichloranilino) phenyl-
acetic acid, SIGMA, Germany, D 6899; ibuprofen,
α-methyl-4-(2-methylpropyl)phenylacetic acid,
(ibuprofen powder USP/Eph), Malinckrodt
Chemical, Lot. B14188; ketoprofen, 3-benzoyl-α-
methyl-2-naphthaleneacetic acid, SIGMA, USP
Grade. 

Some physicochemical and thermodynamic
values of selected non-steroidal anti-inflammatory
and analgesic drugs associated with their solubility
in water (21) were juxtaposed in Table 1. 

Basic values characterizing the products of cat-
alytic oxyethylation of lardís fractions were includ-
ed in publications (6, 12). Fractions with the
declared content of nTE = 40 and high solubility in
water were selected for research on the process of
equilibrium solubilization of lipophilic therapeutic
agents (6, 12). 

Surface activity of aqueous solutions of the prod-

ucts of oxyethylation of lardís triglycerides

The numerical value of the surface tension
coefficient - γ25, was determined in accordance with
the Polish Standard (PN/ISO) by means of the sta-
lagmometric method (22). It served as a basis to esti-
mate the critical micellar concentration (cmc) for the

solubilizer and its adducts with lipophilic therapeu-
tic agents on the basis of the following equation:

γ25 = f (c, log c; g ◊ 100 cm-3) (Table 1)
The line equations at p = 0.05 and r2 ≥ 0.9980

were used to describe the relationship between the
coefficient of surface tension - γ25 and log c within
the range of low concentrations (y = a1 ◊ log c + b1)
and higher concentrations (y2 = a2 ◊ log c + b2) ñ
(Fig. 1), which were juxtaposed in Table 2. 

Both lines intersect at the identity point of sol-
ubilizer and its adductís concentration range, which
corresponds with the critical micellar concentration
(cmc) and it is calculated on the basis of the follow-
ing equation: 

log cmc = b2 ñ b1/a1 ñ a2

The numerical values of cmc (mol/dm3)
enabled also calculation of the thermodynamic
potential for micelle formation (∆Gm

0 ) on the basis of
the equation:

∆Gm
0 = 2.303 RT ◊ log cmc

of a complex system - solubilizer and its adducts
with lipophilic therapeutic agents.

The numerical value of a decrease of the sur-
face tension coefficient -γcmc

25 in the critical area was
used to estimate the surface occupied by lyophilic
segments of the solubilizer and the adduct - Am at
the phase boundary (water/air) on the basis of the
surface state equation (23): 

f ◊ Am = k ◊ T, 
where: f = γH2O

25 ñ γcmc
25 . 

The results obtained in the course of research
are presented in Table 3. 

Solubilization of lipophilic therapeutic agents 

By means of the spectrophotometric method, in
analogy to publications (15, 18, 19), the amount of
the surfactant: diclofenac, ibuprofen, ketoprofen and

Table 1. Practical solubility S(prac.)(25), experimental S(exp.)(25) and theoretical SW (25) of NSAIDs in water, the calculated melting entropy
∆Hf(1) and the mole fraction of the ideal solubility logxfor their structures. 

Therapeutic agent Tm
OK* SW S(exp.) S(prac.) logP** ∆Sf(1) ∆Hf(1) -logx

i

2 (1) 

mg/dm3 mg/dm3 mg/dm3

Diclofenac 557.15 4.47 0.82 19.39 3.9 8.9235 4971.73 2.590

Ibuprofen 349.15 68.40 49.00 55.33 3.6 2.4832 867.03 0.510

Ketoprofen 367.15 21.30 51.00 129.21 3.2 3.1198 1145.46 0.690

Naproxen 426.15 51.00 15.9 63.83 2.8 5.0505 2152.28 1.280

Acetylsalicylic acid 408.15 1.46◊103 4.6◊103 - 1.4 4.4801 1828.58 1.100

Salicylic acid 431.15 1.13◊103 2.24◊103 - - 5.2066 2244.86 1.330

* Tm
OK = 273.15 + t∞C, ** logP ñ partition coefficient logarithm
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naproxen, solubilized in equilibrium conditions in
aqueous solutions was determined. 

Approximation equations describing the rela-
tionship between the concentration - cexp and the
measured value of absorbance ñ A for tested
lipophilic therapeutic agents ñ included in publica-
tions (15, 18, 19) after transformation to the form ñ
cS = A ñ a/b made it possible to calculate the amount
of the solubilized agent. 

The obtained results served as a basis for cal-
culation of the numerical value of the micellar parti-
tion coefficient - Km

W (Table 3). 

Viscosity of aqueous solutions of the product of

oxyethylation of lardís triglycerides and their

adducts after equilibrium micellar solubiliza-

tion

The limiting viscosity number GLL, [η] of
aqueous solutions of solubilizers and their adducts
after equilibrium micellar solubilization was deter-
mined according to the Polish Standard by means of
an Ubbelohdeís viscosimeter (24). 

The value served as a basis, as in publications
(16-19), for calculating some viscosity values: Mη,
Ro, Robs, Ω and the solubilization indexes - nS.

DISCUSSION

The research results presented in Table 2 indi-
cate that in aqueous micellar solutions of Frisol 37R
◊ nTE = 40, Frisol 50i ◊ nTE = 40, Friolehina FL12i ◊
nTE = 40 and Friolehina FL12N ◊ nTE = 40, the ther-
modynamic potential for the adductís micelle for-
mation - ∆Gm

0 (add.) is lower by 2-3 kJ in relation to
the solubilizerís ∆Gm

0 . 
This experimental fact supports the increase of

thermodynamic stability of the adduct with
lipophilic therapeutic agents (II class of BCS) in
relation to the solubilizerís micelle: 

∆Gm
0 (add.) < ∆Gm

0 (solubilizerís micelle).
However, in the case of the Curtiolís*nTE = 40

and Friolehinaís FL6* nTE = 40 micelles, the thermo-
dynamic stability of the micelle of the adduct with
diclofenac, ketoprofen, ibuprofen and naproxen is

Figure 1 The relationship between the coefficient of surface tension  γ25 [mN/m] and the concentration [mg/100 mL] of solubilizers (nTE =
40) and their micellar adducts with diclofenac, ibuprofen, ketoprofen and naproxen
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considerably diverse; ∆Gm
0 (add.) > ∆Gm

0 (solubilizerís
micelle). The exception in those systems is the ibupro-
fen adduct with the Curtiolís micelle × nTE = 40. 

In addition, on the basis of the research results
included in Table 3, it should be stated that after
equilibrium solubilization of NSAIDs the calculated
effective volume of the adduct is basically higher
(while maintaining the order of magnitude) than the
effective volume of the solubilizerís micelle:
Ω(add.) > Ω(solub.).

In this situation, regardless of the process
mechanisms (including its complexity), it appears
that the adsorption in a topological niche of the
micelle of lyophilic therapeutic agent molecules (II
class of BCS) results in the increase of the adductís
hydrophilicity. It is reflected in the regression of the
numerical value of Am coefficient (while maintain-
ing the order of magnitude) (Fig. 2). 

In order to define the preferences of the
NSAIDsí structure for a topological space and the

Figure 2. Calculated Am values for micellar solubilizers (nTE = 40) and their adducts with diclofenac, ibuprofen, ketoprofen and naproxen

Figure 3. The relationship between the partition coefficient Km
w and the soluble value of HLBrequ
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adsorption layers of the solubilizerís micelle, the
course of dependence between Km

W (micellar, soluble
partition coefficient) and HLBRequ.: Km

W = f (HLBRequ.)
was investigated on the basis of the data juxtaposed
in Tables 3, 4 and Figure 3. 

Taking into account the small number of the
class (n = 4), the course of dependence between Km

W (y)
and HLBRequ.(x) for the process of equilibrium solu-
bilization in the environment of non-ionic surfac-

tants ñ fig. 3, was drawn as a trend line and at p =
0.05, r2 ≥ 0.9920 described with quadratic polynomi-
al equations of the type: y = cx2 ñ bx + a for: 
(1) Aqueous solution of Friolehina FL6 nTE = 40

y = 0.145x2 - 14.256x + 308.10
(2) Aqueous solution of Friolehina FL12i nTE = 40 

y = 0.147x2 - 14.458x + 312.44
(3) Aqueous solution of Friolehina FL12 nTE = 40

y = 0.178x2 - 17.577x + 382.81

Figure 4. Relationship between ríA1
and ∆Gm

0

Figure 5. Model of solubilizing space of the products of oxyethylation of lardís fractions at nTE = 40 at the phase boundary
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(4) Aqueous solution of Curtiol nTE = 40
y = 0.159x2 - 15.590x + 337.45

(5) Aqueous solution of Frisol R37R nTE = 40
y = 0.161x2 - 15.844x + 343.44

(6) Aqueous solution of Frisol 50i nTE = 40
y = 0.169x2 - 16.735x + 366.45
The course of the above dependences shows

that the solubilizing preferences of the surfactantís
micelle result not only from the type of fatty acids
(particularly those with double bonds ñHC=CH-
(cis/trans isomerism)) in a triglycerideís molecule,
but they are also the consequence of the thermody-
namic value of HLBRequ. of a therapeutic agent. 

The ideal surface state equation (23) in an
application version ñ f(π)A1 = kT enables calcula-
tion of the A1 value i.e., the mean surface per one
surfactantís molecule at the phase boundary. 

Simultaneously, at low surface pressure values,
the surfactantís ñ solubilizerís molecule ñ behaves
as two-dimensional ideal gas at the phase boundary.
Thus, the A1 value enables estimating from the rela-
tionship A1 = πr2;  ríA1

∑ √A/π - the mean radius of the
topological volume occupied by lipophilic fragment
of a surfactantís molecule (ìfishing float ruleî ñ
uplift over the phase boundary), which determines
efficiency of the solubilization process (an increase
of the actual solubility). Calculated numerical val-
ues of  ríA1

are presented in Table 2. 
This situation through the investigation of the

relationship between   (�) and  for the micelle of the
solubilizerís adduct with diclofenac, ibuprofen,
ketoprofen and naproxen enables estimating (Fig. 4)
the solubilization mechanism including application
durability of the adduct .

The course of the above dependence at p = 0.05
was described with quadratic polynomial equations
of the type y = cx2 + bx + c for: 
(7) Micellar solution of Frisol 37R nTE = 40 at r2 =
0.7521 (r = 0.8672)

y = -0.0984x2 - 3.6451x - 3.4360
(8) Micellar solution of Frisol 50i nTE = 40 at r2 =
0.9801 (r = 0.9900)

y = 0.0920 x2 + 3.6982x + 39.2240
(9) Micellar solution of Friolehina FL6 nTE= 40 at r2

= 0.7160 (r = 0.8461)
y = 0.3294 x2 + 11.8550x + 108.6800

(10) Micellar solution of Friolehina FL12i nTE = 40
at r2 = 0.5527 (r = 0.7430)

y = 0.2718 x2 + 10.3390 + 100.3200
(11) Micellar solution of Friolehina FL12N nTE = 40
at r2 = 0.8180 (r = 0.9040)

y = 0.0741 x2 + 2.9140x + 30.7560
(12) Micellar solution of Curtiol nTE = 40 at r2 =
0.8836 (r = 0.9400)

y = -0.37988 x2 - 14.5660x - 137.3300 
From the course of the above relationships it

appears that in the environment of micellar solutions
of Frisol 37R nTE = 40, Frisol 50i nTE = 40 and
Friolehina FL12i nTE = 40 with the increase of the
stability of a micellar adduct ∆Gm

0 (of the adduct) <
∆Gm

0 (H2O) the numerical value decreases. However,
in the environment of the micellar solution of
Friolehina FL6 nTE = 40, a case in which ∆Gm

0 (of the
adduct) > ∆Gm

0 (H2O) is noted with the regression of
ríA1

value, analogical as in the solubilization process
mentioned above

For micellar solutions of Friolehina FL12, nTE

= 40 and Curtiol nTE = 40 an asymptotically regres-
sive character of the changes between  ríA1

and ∆Gm
0

was noted. 
Supplementing the above with the analysis of

hydrodynamic parameters of the solubilizerís
micelle and its micellar adduct with diclofenac,
ibuprofen, ketoprofen and naproxen (R0, RObs., Ω and
Mη) it should be emphasized ñ despite the complex-
ity of the problem ñ that essentially in the environ-
ment of all tested oxyethylated derivatives, the reg-
ularity R0, RObs.,Ω (of the adduct) > R0, RObs.,Ω (of
the solubilizer) is observed. 

Concluding the research results and calcula-
tions, it can be stated that the effective micellar sol-
ubilization of lipophilic therapeutic agents from the
II class of BCS is accompanied with the increase of
hydrodynamic parameters (Table 3) together with
the increase of hydrophilic structure of the micelle,
which is observed as the A1 and  ríA1 

numerical value
decrease. 

This situation is influenced by the content of
unsaturated fatty acids in a molecule of oxyethylat-
ed triglyceride (cis-trans isomerism) which was
determined as the numerical value of an iodine num-
ber L(I2) (12). 

CONCLUSIONS

1. The products of oxyethylation of lardís frac-
tions with the declared content of oxyethylated seg-
ments ñ nTE = 40 turned out to be selective solubiliz-
ers in relation to lipophilic therapeutic agents from
the II class of BCS: diclofenac, ibuprofen, ketoprofen
and naproxen. Ibuprofen is solubilized by the micel-
lar solution of a surfactant in the most effective way ,
which is confirmed by the numerical value of the
micellar partition coefficient Km

W . In the quantitative
approach, the solubilization process of diclofenac,
ketoprofen and naproxen also enables the preformu-
lation research on forming model solid dosage forms
with modified pharmaceutical availability. 
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2. The estimation of a trend line between Km
W

and the thermodynamic value of HLB requ enables
identification of the relationship between the level
of HLB balance of the structure of the lipophilic
therapeutic agent (diclofenac, ibuprofen, ketoprofen
and naproxen), as well as properties of the structure
of the solubilizersí micelle, which influences quan-
titive preferences in solubility progression. The
results of the preformulation research indicate the
possibility of using the products of oxyethylated
lardís fractions at nTE = 40 for creating a solid oral
dosage form of the drug with ibuprofen (because of
high Km

W values) with an expected pharmaceutical
availability profile. 

3. Hydrodynamic parameters of the micelle of
the surfactant and the adduct with diclofenac,
ibuprofen, ketoprofen and naproxen, as well as cal-
culated Am and ríA1

coefficients together with the
equation of ideal surface state indicate that the
adsorption of a therapeutic agent takes place in a
palisade layer of the micelle ñ Fig. 5 at the increase
of R0, Robs, Ω values of the micelle and with simul-
taneous decrease of its lipophilicity. However, it has
an individual reference to its thermodynamic stabil-
ity ñ ∆Gm

0 . 

Acknowledgment

The research project with a registration number
N N209 145736 reported here was financed by
Ministry of Science and Higher Education (Decision
No. 1457/B/H03/2009/36). 

REFERENCES

1. Nasal A., BuciÒski A., Bober L., Kaliszan R.:
Int. J. Pharm. 159, 43 (1997).

2. K≥odek P., SmoleÒski O.: Nefrol. Dializ. Pol. 5,
12 (2001).

3. RusiÒski P., Ko≥aciÒski Z.: Prz. Lek. 60, 210
(2003).

4. Burda P., Kotlarska M., Guenther B.: Stand.
Med. 1, 1335 (2004).

5. Pach D., Szurkowska M., Szafraniec K.,
Targosz D., Su≥ek M. et al.: Prz. Lek. 64, 243
(2007).

6. Piotrowska J.B., Nachajski M.J., Lukosek. M,
Kosno J., Zgoda M.M.: Polimery Med. 41 (1),
53 (2011).

7. Mayer P., Pitterman Kl., Wallat S.: Cosmet.
Toil. 108, 99 (1993).

8. Kim Y.D., Kim Ch-K., Lee Ch-N., Ha B.J., Lee
W.Y. et al.: Cosmet. Toil. 108, 63 (1993).

9. Song Y.S., Chung B.Y., Park S. G., Lee S. J.,
Cho W.G., Kang S.H.: Cosmet. Toil. 114(6), 53
(1999).

10. Former B.M.: Adv. Colloid Interface Sci. 103,
99 (2003).

11. Lu J.R., Thomas R.K., Penford J.: Adv. Colloid
Interface Sci. 84, 143 (2000).

12. Piotrowska J.B., Nachajski M.J., Lukosek M.,
Zgoda M.M.: Polimery Med. 40 (3), 27 (2010).

13. Pasquali R.C., Taurozzi M.P., Brgni C.: Int. J.
Pharm. 356, 44 (2008).

14. Zgoda M.M.: Farm. Pol. 63, 135 (2007).
15. Zgoda M.M., Lukosek M., Nachajski M.J.:

Polimery Med. 37 (1), 33 (2007).
16. Zgoda M.M., Woskowicz M., Nachajski M.J.,

Ko≥odziejczyk M., Lukosek M., Jerzykiewicz
W.: Polimery 50, 873 (2005).

17. Zgoda M.M., Nachajski M.J., Ko≥odziejczyk
M.K., Woskowicz M.H., Lukosek M.: Polimery
Med. 37 (4), 39 (2007).

18. Zgoda M.M., Nachajski M.J., Ko≥odziejczyk
M.K., Woskowicz M.H., Lukosek M.: Polimery
Med. 37 (4), 21 (2007).

19. Zgoda M.M., Lukosek M., Nachajski M.J.:
Polimery Med. 36 (4), 13 (2006).

20. Chal O.A., Najar M.H., Mir M.A., Rother G.
M., Dar A.A.: J. Coll. Int. Sci. 355, 140 (2011)

21. Wishart D.S., Knox C., Guo A.C., Cheng D.,
Shrivastava S. et al.: Nucleic Acids Res. 36,
D901 (2008).

22. PN-90/C-04909 (egr ISO 304 i 6889) Dz.
Norm. i Miar 2/1991, par. 4.

23. Brdicka R.: Basis of physical chemistry (Polish
translation), p. 603, PWN, Warszawa 1970.

24. PN-93/C-89430 (idt ISO 1628/1: 1984) Dz.
Norm. i Miar 3/1993, par. 5

25. Knox C., Law V., Jewison T., Liu P., Ly S.,
Frolkis A., Pon A. et al.: Nucleic Acids Res. 39
D1035 (2011).

Received: 04. 04. 2012



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>







    /HEB (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


