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Summary

The aim of this study was to analyse the changimgsigo-chemical properties
of commercial active alginate wound dressings andvialuate an attempt to improve
their effect through chemical modification.

The dressings were modified by treating them witbcgally designed solutions
of sodium lactate and arachis oil. Then selectegsipb-chemical properties (sorption
and desorption, theoretical density, pharmaceusailability of chemical compounds,

resistance to washing) were compared for each nawreodified dressing.
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INTRODUCTION

Wounds are common injuries frequently occurringhuman’s life. Since the
dawn of mankind people have been trying to develep most suitable method of
wound dressing. Various materials were used toahd; ranging from hot olive oil and
wax in antiquity to cotton fabric in the 19th cemtuand flax, gauze, viscose and
paraffin in the 20th century [1]. Treating woundsstalways followed the same pattern:

cleaning, covering them to prevent from additianairies or dirtying, and changing the



dressing frequently in order to remove pathologgedretions from the injuried place
and to keep the wound dry [2].

Over years, research led to developing a new corafepound treatment with
maintaining constant moisture within the wound tees nost important factor. Clinical
observations have revealed that the secretion peatdby the wound surface contains
oxygen and nutrients that ensure proper tissue thr@amd promote granulation and
adequate epidermization. This applies to every tgpewounds, both clean and
contaminated. Thus the once well-established opirtltat frequent wound drying
improves healing proved false [2]. Research hasveltl for developing and producing
all kinds of modern dressing materials, synthetid aatural [1], known as active
dressings. These dressings maintain high moisetneden the wound and the dressing;
remove excessive exudate and toxic componentsy dtlo gas exchange between the
wound and the environment; make an effective barfegg bacteria and other
microorganisms; are free from toxic substancesteptdhe newly formed tissues; can
be easily removed from the wound surface withoustay any injury [3].

The main types of active dressings available onntlagket are: hydrocolloids,
hydrogels, alginate dressings, polyurethane drgssimixed/combined dressings [3].
Absorptive dressings include calcium or calciumigod alginates obtained from
alginate acid salts. The dressings come eitheibesuts sheets (for shallow wounds) or
in the form of compressed, rope-like plaits (fovipawounds). By absorbing exudate,
they form gel around every fibre, which binds bditle exudate and the bacteria it
contains [1]. These are highly absorbent dressifgs. fibres trapped in a wound are
readily biodegraded without producing symptomsntdlerance or allergic reaction.

Alginate is a well-known polysaccharide obtainednir seaweeds, chiefly the
brown algae Rhaeophyceae) [4-5] or produced extracellularly by some ba@esich as
Azotobacter vinelandii, Pseudomonas aer uginosa and Pseudomonas fluorescens [6-8].

Chemically, alginate acid is a linear copolymer sisting of two monomers [9]:
B-D-mannuronic acid radical (M) and-L-guluronic acid radical (G), joined by
glycosidic linksp-1,4 anda-1,4. The D-mannuronic unit h4€; conformation, while
the L-guluronic unit hasC4 conformation, irrespective of which unit is thelosest
neighbour [10].

Because of their unique properties, such as natuigih, biocompatibility and
relatively low production costs, alginate macroncales are used in pharmaceutical

applications as carriers for immobilizing cells,zgmes and proteins as well as for



controlled release of drugs [9]. Because of thpectic properties such as promoting
wound healing combined with high absorption, hem@tos{properties and ion-exchange
capacities of alginate fibres, alginate dressings iacreasingly used in medical
applications, mainly as dressing materials.

The first stage of producing a ready dressing ratey fibre forming and then
producing woven sheets. For specific medical appbas, the fibrous sheets require
additional finishing such as adding superabsorhb@tasing or perforating to make them
more penetrable for liquids [10].

The physical microstructure that the fibres evelhjugceive can be modified.
As a rule, this modification is caused by deliberattions in order to obtain better,
enhanced properties of the fibre and consequemihyaved, and often new, properties
of the textiles made of them. The modification lué physical microstructure may result
from physical, chemical or biological treatmentloé fibre [11].

Thus, the aim of this study was to analyse thanghng physico-chemical
properties of commercial active alginate dressiagd an attempt to improve them
through chemical modification using sodium lact@r®ss-linking agent) and arachis oil

(elasticizer).

MATERIALS AND METHODS

The following materials and reagents were usetierexamination:

- active alginate dressing Medisorb A (produced bWITZSA, Torun);
- 10°M solutions of dyes 1F, 2F, 5F and 6F;

- 2% solution of sodium lactate;

- arachis oil;

- 0.1% solution of pronase E in 0.1M HCI;

- Ringer’s solution (8.600g NaCl, 0.3000g KCI, 0.a§@CaC};

all were dissolved in distilled water indnf measuring flask).

METHODS OF EXAMINATION

For the purpose of the examination;°Msolutions of four dyes: 1F, 2F, 5F, 6F

were prepared. All four of them are non-genotoxialags of carcinogenic azo-dyes



synthesized at the North Carolina State Univerdiagleigh (USA). The figure below
shows the structural formulae of some of them (fig.

Method of modifying alginate dressing

Below are presented the methods of modifying #rapdes of the commercial
Medisorb A alginate dressing. They were placedwe#ghing bottles containing 5ml of
the earlier prepared dye solutions. The weighintjéwith samples were placed in an
exsiccator. After 30 minutes, dyed dressing samplese removed and dried in a
laboratory drier at 35°C. Dry samples were weidgioecbnstant weight.

Samples of raw and dyed dressing were placed ighivg bottles with 5ml of
2% solution of sodium lactate.

Samples of raw and dyed dressing were placed ighivg bottles with 5ml of
distilled water and, successively, 1, 3 and 5 dadachis oil.

Samples of raw and dyed dressing were placed ighivg bottles with 5ml of
2% solution of sodium lactate and, successivel@,dnd 5 drops of arachis oil.

In each case, the bottles with samples were plateth exsiccator. After 15
minutes, the modified dressing samples were remaweddried in a laboratory drier at
35°C. Dry samples were weighed to constant weight.

For raw and modified dressings, the following pbgschemical parameters
were determined: theoretical density, sorptive capaor water and dye solutions,

resistance to washing and pharmaceutical avaifgbili

EXAMINATION OF THEORETICAL DENSITY

The dressing was cut into lemicm fragments and weighed on an analytical

balance. Density of the dressing was calculatechégns of the formula:
D=m/gxhXa
where:D — densitym— mass of the fragmerg, h, a — dressing dimensions [13].

For raw and modified dressings, 10 measurements w@nducted, and an arithmetic

mean and standard deviation were calculated.



EXAMINATION OF SORPTIVE CAPACITY

Examination of sorptive capacity for water

For examining the sorptive capacity, samples wof deessing sized 1cm0.5cm
and weighed on an analytical balance were usedsaimples were placed in previously
weighed weighing bottles containing 5ml of distlllevater. After 30 minutes, the

samples were removed and the bottles were weigied.a

Examination of sorptive capacity for dye solutios

For examining the sorptive capacity, samples oV dressing and samples
modified with sodium lactate and arachis oil siZeum=0.5cm and weighed on an
analytical balance were used. The samples wereglacpreviously weighed weighing
bottles containing 5ml of previously prepared®Dsolutions of the 1F, 2F, 5F and 6F
dyes. After 30 minutes, dressing samples were rech@nd the weighing bottles were
weighed again. The sorptive capacity of the drgsswas calculated on the basis of

water loss from the weighing bottle according te fbrmula [13]:

S\N = (Wa_Wb)/WS

Where:S,, — amount of sorbed water or dye solution, Wweight of the weighing
bottle prior to the examination, ¥ weight of the weighing bottle after removing the

sample, W— sample weight.

EXAMINATION OF RESISTANCE TO WASHING

Samples of raw and dyed dressing as well as skirgs modified with sodium
lactate and arachis oil sized lzricm were placed in flasks containing 20ml of 0.1%
pronase solution (Pronase E fr@neptomyces grisens) in 0.1M hydrochloric acid. The
contents were stirred using a magnetic mixer apfOrAfter 30 minutes, the residue
from the dressing was removed and dried in a laboradrier at 35°C. The dried



samples were weighed and the percentage of thatueesias calculated according to the
formula [13]:

%P = (W X 100%) / W

where: %P — percentage of residuey, Wweight of dry residue, W — initial weight of
sample.

PHARMACEUTICAL AVAILABILITY

A raw dressing as well as one modified with sodlaoiate and arachis oil were
cut into 1cnx 1.5cm fragments. The samples were placed in flaskgaining 50ml of
10°M dye solutions. Then the flasks were placed inhaker at 50rpm. After 15
minutes, 10ml of dye solution were removed andaegd with 10ml of Ringer's
solution. After another 15 minutes, 10ml of dyeusioin in Ringer’s solution were
removed. This was repeated seven times. The ex@amnnaas conducted at 37°C.
Spectrophotometric (UV/VIS) analysis of the amouatssolutions was carried out

using a "Specol” spectrophotometer produced by-Zeids Jena.
RESULTS
Examination of theoretical density

The quality content of the dressing samples waaddo substantially affect the
values of theoretical density.

The theoretical density of a raw dressing rangesnf 0.0357g/crh to
0.0530g/cm, which means that the dressing has a significaretgrogenous structure.
Average theoretical density is 0.0443gicS.D. 0.0064). Adding a modifier, both
sodium lactate and arachis oil, resulted in ina@ddbeoretical density.

For a dressing modified with 5ml of 2% solution sbdium lactate, the
theoretical density ranges from 0.0947gicto 0.1010g/ci Average theoretical
density is 0.0977g/cin(+S.D. 0.0020). For samples modified with aracbik the
theoretical density ranges from 0.1055g7dfor a sample modified with 1 drop of oil)



to 0.1555g/cm (for a sample modified with 5 drops of oil). Avgm theoretical
densities are 0.1149g/értS.D. 0.0061) and 0.1400g/8rgxS.D. 0.0072) respectively.

Combined modification of samples with 1 drop o&dnis oil and 5ml of 2%
solution of sodium lactate results in lower theimadtdensity of the dressing compared
with samples modified with only 1 drop of arachibwathout sodium lactate. Average
theoretical density of samples modified with sodilactate and 1 drop of arachis oil is
0.1063g/cm (+S.D. 0.0098), whereas for samples modified withy 1 drop of oil it is
0.1149g/cm (+S.D. 0.0061).

Adding 5ml of 2% solution of sodium lactate to sd@s modified with 5 drops
of arachis oil results in increased theoreticalsitgnof the dressing, which averages
0.2173g/cm (+S.D. 0.0813), while for samples modified withlyps drops of arachis
oil it is 0.1400g/cm (+S.D. 0.0072).

Figure 2 shows these average theoretical densitiesl the samples examined.
Each modification increases theoretical densityisTik best visible for the dressing
modified with 5 drops of arachis oil or with sodidacttate and 5 drops of arachis oil.
Thus, the theoretical density of the samples exadhia mostly affected by the amount
of arachis oil added to them, as it makes the sesnfiheavier” and consequently

increases their density.
Examination of sorptive capacity

The aim of the examination was to investigatedayeability of raw dressing to
sorb water and dye solutions. The capability of iied samples to sorb dye solutions
was also examined. Table 1 shows the calculatetesadf water sorption for samples
of a raw dressing. This ranged from 30.21 to 4W&h the average value of 33.70
(£S.D. 2.85).

When the sorptive capacity of a raw dressing wasnened for dye solutions,
the results depended on the kind of the dye uskd.bEst sorbed solution was that of
1F — 39.705 (£S.D. 3.761), followed by 2F — 36.48.D. 4.853) and 5F — 30.06 (+S.D.
2.202). The least sorbed solution was that of dyevéhere the value was just 24.74
(£S.D. 2.308).

Cross-linking modification of samples using sodilmctate resulted in their
substantially decreased sorptive capacity for dyeti®ons. The results were as follows:
8.73 (£S.D. 2.520) for 1F; 7.33 (xS.D. 0.665) fd¥; mand 6.97 (+S.D. 0.645) for 6F.



The least sorbed solution was that of dye 2F, witieeevalue was just 4.707 (£S.D.
0.281). The amounts of dyes sorbed by the sampdeshawn in Figure 3.

Sorption of dyes by the samples modified with his®il as an elasticizing
agent depends on the quantity of the oil used. Aigaest sorption was found for
samples modified with 1 drop of oil and the lowkstsamples modified with 5 drops.
Also, the samples modified with 1 and 3 drops bhad the best sorption for dye 1F —
19.59 (zS.D. 1.910) and 16.17 (xS.D. 1.270) respely. The samples modified with 5
drops of arachis oil had the best sorption for @liye- 9.083 (+S.D. 0.525).

Modifying the samples with both sodium lactate andchis oil results in their
significantly lower sorptive capacity. The sampiesdified with sodium lactate and 1
drop of arachis oil had the highest sorption 0f98(5S.D. 2.019) for dye 1F, and the
lowest, of 4.19 (zS.D. 0.323), for dye 2F. Afterdady five drops of arachis oail, the
sorption of dye 5F decreases to 3.89 (£S.D. 0.1%8 amounts of dyes sorbed
depending on the modifier used are shown in Figure

Correlation between the dressing density and orptse capacity was also
found. Samples containing less arachis oil, and tmaving lower density, proved to
have better sorptive properties. It may be condutthat the sorptive capacity of the
dressing is affected by the alginate binding wated retaining it in the pores of the

material.

Examination of resistance to washing

The best resistance to washing was foarghmples dyed with dyes 1F and 2F,
for which the percentage of residue was 65.2% d&n8% respectively. The samples
dyed with dyes 5F and 6F had a slightly lower tasise to washing.

Also examined was the percentage of residu dyed dressings modified with
sodium lactate and arachis oil depending on theudgel. Lower resistance to washing,
compared with dyed-only samples, was found in samgied and modified both with
sodium lactate and 5 drops of arachis oil. The dsgthresistance was found in the
sample dyed with dye 5F, where the percentagesadue was 64.2%.

Less resistant to the enzyme were the samples witbddyes 1F, 2F and 6F,
where the percentages of residue were 62.8%, 62aB% 58.9% respectively.
Resistance to washing for a dressing dyed and meddifith sodium lactate and arachis

oil depending on the dye used is shown in Figure 5.



The analyses proved that adding elasticizing ffesing modifiers does not
improve the resistance of commercial dressingsdteplytic enzymes. It was found out
that modifying the samples of dressings hardly cifeheir resistance to proteolytic

enzymes.

Pharmaceutical availability

A UV/VIS analysis of the availability of dye solohs for a commercial alginate
dressing revealed ion exchange occurring betweerdtessing and the dye solution
with Ringer’s solution.

In particular, the biggest changes of absorbamckenaolar concentration were
recorded for the solutions of dyes 1F, 2F and @farC6 shows the function of this
parameter (fig. 6).

By observing the process of ion exchange betwhendye solutions and the
modified sample, it was found that the biggest geanof absorbance and molar
concentration in time occur in the solutions ofde 2F (Table 2). Compared with the
absorbance values for these solutions recordduakipitevious examination, absorbance
for the solution of 1F and 2F increased, which iegph more intensive ion exchange.

The solution of dye 5F in Ringer’s solution, inialihthe modified samples were
immersed, shows decreased absorbance, whereasftigé 6F in Ringer’s solution
shows increased absorbance with decreased ionregeligigure 7).

In time, insignificant changes of molar concentmraiof the solutions of dyes 5F
and 6F in Ringer’s solution were recorded. It ma&yimferred that the ion exchange
occurring between the dye solution, Ringer’'s solutand the dressing is strongly
affected by how well the porous structure is preser Earlier, Figures 3 and 4 showed
that, among the dyes used, 1F is best sorbed lyrbat and modified active dressing.

This observation is confirmed in the process ofégohange.
DISCUSSION
The results obtained show #dxing both an elasticizer (arachis oil) and a

cross-linking agent (sodium lactate) changes thgsipb-chemical parameters of the

active alginate dressing Medisorb A.
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By comparing the results of this examination, otg#d for commercial alginate
dressings, with similar examinations for lyophitizenatrices [13], some interesting
trends in changing physico-chemical parametershef dressings were found. The
biopolymers examined are subject to changes onaulaleand supermolecular levels,
not only during their production, but also durihgir use.

The study revealed that a commercial dressing anthindefined heterogenous structure
also has good, repeatable characteristics of \ar@iysico-chemical parameters.

CONCLUSIONS

In particular, the following was observed:

1. The commercial dressing has a largely heterogemsbusture and a well-
preserved porous structure of dressing.

2. The composition of dressing samples affects theevalf theoretical density.
Adding a modifier, either sodium lactate or aracbils resulted in increased
theoretical density of the dressing, which was maséle for arachis oil. The
amount of arachis oil added to the samples makesn thheavier” and
consequently increases their density.

3. The sorptive capacity of a raw dressing for dyeisohs depends on the kind of
dye. Modifying the samples with sodium lactate hkeslin decreased sorptive
capacity for dye solutions, which suggests rebngdof the supermolecular
structure of the matrix and decreasing the numbamwmrphous areas capable of
sorbing the dyes. Simultaneous modification ofgamples with sodium lactate
and arachis oil leads to a considerable decreaserpfive capacity.

4. Correlation between the dressing density and itptise capacity was found.
Samples containing less arachis oil, and thus lgalower density, proved to
have better sorptive properties.

5. Modifying the samples hardly affects their resis@to proteolytic enzymes.

6. The trend in absorbance changes for all the dyetisnk tested suggests that
there is an ion exchange occurring between thesihgsand the dye solution
with the components of Ringer's solution. The mipgénsive ion exchange
occurs between the dressing and the solution of ldfyémost sorbed by the
matrix) with the components of Ringer’s solutionajnly Na' ions). The ion

exchange occurring between the dye solution, Risgetution and the dressing
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is strongly affected by how well the porous stroetis preserved. A well-
preserved porous structure facilitates the penetradf solutions into the

dressing.

LITERATURE

[1] Szewczyk M. T., Cwajda J.: Opatrunki nowej gengraekazenia (2005), 5.

[2] Szewczyk M. T., JawieA.: Rola opatrunkow hydrokoloidowych w leczeniu raadze
zylnych. Zakaenia (2004), 4.

[3] Szewczyk M. T., JawieA., Cwajda J., Cierniakowska K.: Miejscowe leczeowrzodzé

zylnych — zasady wyboru opatrunkéw. Zagaia (2005), 1.

[4] Pereira L., Sousa A., Coelho H., Amolo A. M., Ribet Claro P. J. A.: Use of FTIR, FT
Raman and C — NMR spectroscopy for identificatidnsome seaweed phycocolloids.
Biomolecular Engineering (2003), 20, 223 — 228.

[5] Tonnesen H. H., Karlsen J..:Alginate in drug delveystem, Drug Development and
Industrial Pharmacy (2002), 26, 6, 621 — 630.

[6] Holte O., Onsoyen E., Myrvold R., Karlsen J., Su&d release of water — soluble drug
from directly compressed alginate tablets. Europ@aurnal of Pharmaceutical Sciences
(2003), 20, 403 — 407.

[7] Emmerichs N., Wingender J., Flemming H. C., Mayer IGteraction between alginates
and manganese cations: identification of prefeo&tibn binding sites, International Journal

of Biological Macromolecules, (2004).

[8] Nivens D. E., Ohman D. E., Williams J., Franklin Bl: Role of Alginate and Its O
Acetylation in Formation of Pseudomonas aerugimogaocolonies and biofilms. Journal of
Bacteriology (2001), 183, 3.

[9] Tu J., Bolla S., Barr J., Miedema J., Li X., J&ti Alginate microparticles prepared by
spray — coagulation method: Preparation, drug tgpdand release characterization.
International Journal of Pharmaceutics (2005, 3081 — 181.



12

[10] Sartori C., Finch D. S., Ralph B., Gilding K.: Detgnation of the cation content of
alginate thin films by FTi.r. spectroscopy. PolyniE997), 38, 1.

[11] Polus Z.: Produkcja, zastosowanie i uszlachetniahdinin, Przegld Wiokienniczy
(2002), 2.

[12] Urbaaczyk G. W.: Fizyka Wtdkna, Wydawnictwo Politechntiddzkiej, £6dz 2002.

[13] Pluta J., Haznar D.: WBaiwosci fizykochemiczne oraz kinetyka uwalniania subsjian
leczniczej z matryczelatynowo — alginianowych. Polimery w Medycynie (2006), 36, 3,
2006.

Adres autoréw

Akademia Techniczno-Humanistyczna
Wydziat Nauk o MateriatachSrodowisku
Instytut Inzynierii Tekstyliow

I Materiatow Polimerowych

ul. Willowa 2, 43-309 Bielsko-Biata

e-mail. apielesz@ath.bielsko.pl



6P P, =
sHI 00, 1

$0;Na

Ryc. 1.Wzory strukturalne wybranych do baagaodelowych barwnikéw azowych
Fig. 1. Structural formulae for the model azo-dyekected for analysis
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Ryc. 2. Zestawieniesredniej wartéci gestaici teoretycznej [g/crf) dla badanych prébek
opatrunku: 1 - prébka surowa, 2- probka modyfikowamleczanem sodu, 3 - prébka
modyfikowana 1 kropl oleju arachidowego, 4 - prébka modyfikowana 5 kaop oleju
arachidowego, 5 - probka modyfikowana mleczanenu sddkroph oleju arachidowego, 6 -
prébka modyfikowana mleczanem sodu i 5 kroplamjucdéeachidowego

Fig. 2. Average values of theoretical density [gf¢rior the dressing samples examined:

1 - raw sample; 2 - sample modified with sodiuntdte; 3 - sample modified with 1

drop of arachis oil; 4 - sample modified with 5 jplsaof arachis oil; 5 - sample modified

with sodium lactate and 1 drop of arachis oil; €ample modified with sodium lactate

and 5 drops of arachis oill
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Ryc. 3. Zestawienie iléci pochtongtego barwnika przez surowy opatrunek (seria 1)

oraz przez opatrunek modyfikowany mleczanem sodua2) zalene od rodzaju

zastosowanego barwnika

Fig. 3. Amount of dye sorbed by a raw dressing (seriesntl) lay a dressing

modified with sodium lactate (series 2) dependindghe kind of the dye used
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Ryc 4. Zestawienie ikzi pochtongtego barwnika przez opatrunek modyfikowany mlecrane

sodu i olejem arachidowym w zatesci od ilosci uzytego oleju (1 kropla oleju arachidowego

— seria 1; 5 kropel oleju — seria 2)

Fig. 4. Amount of dye sorbed by a dressing modified witbdigm lactate and arachis

oil depending on the amount of the dye used (1 dfagrachis oil — series 1; 5 drops —

series 2)



17

66 . 652 65,5
645642 64,3

64 - 62,8
62 -
60 - 58,9
58
56
54

62,4

O Seriel
B Serie2

sredni procent pozostatdci

1F 2F SF 6F

barwnik

Ryc. 5.Sredni procent pozostaioi wybarwionego opatrunku po rozmywaniu, w zaleci
od zastosowanego barwnika (seria 1§redni procent pozostaioi opatrunku
modyfikowanego mleczanem sodu 1 olejem arachidowymwaz wybarwionego po
rozmywaniu, w zakenosci od zastosowanego barwnika (seria 2)

Fig. 5. Average percentage of residue from a dyedsihg after washing depending on
the dye used (series 1). Average percentage afuedrom a dressing modified with
sodium lactate and arachis oil, and dyed after imgstdepending on the dye used

(series 2)
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Ryc. 6. Zmiana gtenia molowego roztwordw barwnikéw w czasie (dleoseggo opatrunku)

Fig. 6. Change of molar concentration of dye sohsiin time (for a raw dressing)
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Ryc. 7. Zmiana stenia molowego roztworéw barwnikbw w czasie (dla topaku
modyfikowanego 5ml mleczanu sodu i 3 kroplami olejachidowego)
Fig. 7. Change of molar concentration of dye sohsiin time (for a dressing modified

with 5ml of sodium lactate and 3 drops of araclils o



TABELA 1. llos¢ wody pochtonitej przez prébki surowego opatrunku

Table 1JAmount of water sorbed by samples of raw dressing

20

Lp. Wa [g] Wb [g] Ws [g] Sw

1 23,8324 23,6476 0,0030 33,00
2 23,1100 22,9233 0,0043 32,75
3 53,0792 52,8972 0,0055 33,10
4 23,0874 22,8615 0,0065 34,75
5 27,7715 27,5690 0,0060 33,75
6 27,6230 27,4755 0,0036 40,97
7 30,0250 29,8356 0,0060 31,57
8 27,8956 27,7055 0,0056 33,95
9 26,7348 26,5998 0,0050 30,21
10 28,4816 28,2771 0,0037 32,98
Srednia - - - 33,70
Odchyl. - - - 2,85

Stand.
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TABELA 2. Zestawienigsrednich absorbancji i ¢ten molowych dla roztworéw barwnikow
w plynie Ringera, w ktorym zanurzono surowe i maklyfvane mleczanem sodu i 3 kroplami
oleju arachidowego opatrunki aktywne

Table 2. Average absorbances and molar concemtsatar dye solutions in Ringer’s
solution, in which raw dressings and dressings fremtliwith sodium lactate and 3

drops of arachis oil were immersed

A c A C A C A c
[mol/dm® [mol/dm® [mol/dm® [mol/dm®
surowy surowy surowy surowy
0,497|0,00045 0,180{0,00030 0,375|0,00038 0,269 | 0,00044
0,361 0,00034 0,138|0,00024 0,275|0,00029 0,187 |0,00030
0,369 0,00036 0,130/ 0,00022 0,27210,00028 0,184 |0,00027
0,366| 0,00035 0,136/ 0,00023 0,275|0,00029 0,181 |0,00026
0,391/ 0,00036 0,125|0,00020 0,275|0,00029 0,181 |0,00026
0,380/ 0,00038 0,131/0,00022 0,276|0,00030 0,178 |0,00025
0,375/ 0,00037 0,124|0,00020 0,273|0,00028 0,177 |0,00024
0,375/ 0,00037 0,127|0,00022 0,275|0,00029 0,178 |0,00025
1F | modyfikowany |2F | modyfikowany |SF | modyfikowany|6F | modyfikowany
0,521/0,00048 0,224/0,00038 0,350|0,00035 0,249 {0,00039
0,403| 0,00039 0,168/ 0,00027 0,260|0,00025 0,189 |0,00030
0,405/ 0,00039 0,170/ 0,00027 0,260|0,00025 0,187 |0,00031
0,411 0,00040 0,186|0,00029 0,263|0,00025 0,194 {0,00031
0,408/ 0,00039 0,182|0,00028 0,267|0,00026 0,195 | 0,00031
0,392/ 0,00036 0,188|0,00029 0,263|0,00025 0,194 |0,00031
0,389 0,00036 0,184/ 0,00028 0,265|0,00025 0,194 |0,00031
0,405/ 0,00039 0,185|0,00028 0,265|0,00025 0,193 |0,00031
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