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INTRODUCTION

Ointments constitute the predominant (the main) category 
of prescription preparations prepared in community phar-
macies and hospitals [1,2,8,11,14,17,19-21]. It should be 
noted that the clinical effectiveness of these dosage forms 
is determined by the solubility of the biologically active 
substances in vehicle, as well as their rheological parameters 
[3,5,6,9,13,18,22]. In ointments, the physicochemical prop-
erties of the vehicles, especially the relationship between 
solid and liquid phase, determine their viscosity (ŋ), and, 
therefore, modulate the magnitude of diffusion coefficient 
(D) as calculated by the Einstein-Smoluchowski equation 
(D = k·T/6π r ŋ) [4,10,15].

The aim of this study was to analyze the morphology 
of magisterial formulae prepared in selected pharmacies 
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located within Swietokrzyskie Province (Poland). As part of 
the study, viscosity, viscous elasticity and the rate of volatile 
component loss were marked, and the influence of these par-
ameters on the diffusion rate of salicylic acid and boric acid 
to an in vitro external compartment was analyzed [7,23]. 
In this work, for the interpretation of the mass exchange 
process at the phase boundary, the method of agar plates 
containing the marker of diffusion was employed. The above 
study method was used to compare the ointment prepared by 
way of a conventional technique (in a mortar) and by way 
of the aid of an unguator [12].

EXPERIMENTAL

Ointment vehicles
White petrolatum (Vaselinum album; PPF Hasco 

Lek S.A.), yellow petrolatum (Vaselinum flavum; PPF 
Hasco Lek S.A.), eucerin (Eucerini; PPF Eucerini Works, 
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containing a 3% solution of boric acid suggests that such formulae lose no more than 
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Pharmaceutical Laboratory S.J.), anhydrous lanolin (Lano-
linum anhydricum; PPF Eucerini Works, Pharmaceutical 
Laboratory S.J.).

Therapeutic agents – ingredients of magisterial 
preparations

Urea (CO(NH2)2), precipitated sulfur (Sulfur precipita-
tum), boric acid (H3BO3, Acidum boricum), salicylic acid 
(C6H4(COOH)OH, Acidum salicylicum) – “Amara” Phar-
maceutical Works Cracow.

The molecular radius (r) of boric acid was calculated by 
the equation r = √3V/4π = 2.23096·10-8 cm (1A° = 1·10-8 cm),  
upon estimating its molecular volume (Σ ΔV = 28.0 cm3/mol),  
using the Fedors method (14).

The molecular radius (r) of salicylic acid was calculated by 
the equation r = √3V/4π = 3.321099·158 cm (1A° = 1·10-8 cm),  
upon estimating its molecular volume (Σ ΔV = 91.5 cm3/mol),  
using the Fedors method (14).

The model therapeutic agent (salicylic acid) represented 
an inhomogeneous system. Herein, the micronization of 
salicylic acid resulted in a degradation of its primary crys-
tallographic structure, and a tendency towards the adhesion  
of molecular contact surfaces. 

Equipment

Cone-plate digital rheometer (DV-III, version 3.0; Brook-
field) with a “Rheocalc for Windows” software, mechanical 
stirrer (R50D; CATM Zipperer GmbH), unguator (CITO 
UNGUATOR e/s; EPRUS, Bielsko-Biała), digital caliper 
enabling measurement of the diffusion area (CD-15CP 
Absolute Digimatic Caliper; Mitutoyo), analytical scale 
(WPS 36/S; Radwag). 

To determine the correlation equations describing dif-
fusion in the course of time, Microsoft Excel 2010 was 
used. This observation was confirmed by the approxima-
tion formulas describing the kinetics of water loss from the 
ointments based on lanolin-containing absorptive vehicles 
at p = 0.05. The formulas that describe the abovementioned 
process with the highest values of correlation coefficients (r)  
are presented in Table 10.

Vehicles used in magisterial formulae (ointments) 
prepared within the Świętokrzyskie Macroregion

The number of magisterial topical formulae (ointments) 
was estimated as a percentage of all prescriptions filled in 
2009-2012, by the selected community pharmacies from 
Swietokrzyskie Province (Pharmacy in Blizyn, “Cefarm” 
Pharmacy in Kielce, Pharmacy in Gorno, “Warszawska” 
Pharmacy in Kielce, Pharmacy in Zagnansk, Pharmacy in 
Daleszyce, Pharmacy in Kielce, “Zagorska” Pharmacy in 
Kielce, Pharmacy in Bodzentyn, Pharmacy in Bieliny, and 
Pharmacy in Chmielnik I and II). Although the percentage 
of magisterial formulae in the total number of filled pre-
scriptions turned out to be region-specific, it did not exceed 
8.78% (mean 3.50%). The vehicles used in the magisterial 
formulae included: lanolin (44.81%), yellow petrolatum 
(25.96%), white petrolatum (27.54%), eucerin (20.15%), 
cholesterol ointment base (26.01%), “hascobaza” (13.15%), 
“lekobaza” (1.97%), zinc paste (2.68%), lard (0.12%), solid 
paraffin (0.35%) and zinc ointment base (0.19%).

Magisterial formulae (ointments) containing  
boric acid and salicylic acid

The study included the three magisterial topical formulae 
(ointments) containing salicylic and boric acid that were 
most often prepared in the community pharmacies men-
tioned above. Compositions of these formulae are presented 
in Table 1.
Table 1. Composition of magisterial formulae prepared with 
a conventional technique (in a mortar) and with an aid of an 
unguator for the purpose of morphological examination

Ingredients
Formulations

No. 1 No. 2 No. 3 No. 4 No. 5 No. 6

1. Eucerin • • • • • •

2. Anhydrous lanolin • • + + + +

3. Yellow petrolatum + + + + + +

4. Zinc oxide  • • • + • •

5. Precipitated sulfur • + • • • •

6. Urea • • + • • •

7. Salicylic acid 10.0 5.0 10.0 • • •

8. Boric acid solution (3%) • • • 20.0 33.3 10.0

The magisterial formulae (100 g each) were prepared 
according to the prescription and in line with the technologi-
cal pharmacopeial recommendations “lege artis” stated in 
Polish Pharmacopoeia X (Ph.Pol X) [16]. To compare their 
applicatory properties, the ointments were prepared with 
two different methods: using a conventional technique (i.e. 
in a mortar) and with an aid of an unguator.

Determination of rheological parameters  
of the magisterial formulae

The viscosity of the ointments (Table 1) was deter-
mined with a cone-plate digital rheometer (DV-III, version 
3.0; Brookfield) connected to a bath thermostat (PGW 
E-1; Medingen). Viscous elasticity of the ointments was 
measured with an extensometer with polycarbonate top and 
bottom plates [7].

Determination of the therapeutic agent release  
to an external compartment

An agar hydrogel (2 g of agar per 100 cm3 of deionized 
water) was prepared on a Petri dish, with iron(III) chloride 
(FeCl3) or methyl orange (an indicator of pHaH+) being 
added. Holes of an appropriate diameter were cut in the 
solidified hydrogel with an aid of a cork borer, and filled 
with the salicylic acid-containing ointments. The rate of 
diffusion was determined on the basis of a color reaction 
between salicylic acid (ligand) and Fe3+ (transition metal, 
forming a violet color complex), or between the hydronium 
ion (H3O

+) and the indicator structure (change of color to 
red). The size (diameter) of a color zone within the agar 
hydrogel reflects as a function of time (t, min), the diffusion 
rate of a therapeutic agent (P = πr2) released to hydrogel 
from an ointment.

Determination of the rate of volatile component loss 
from an ointment

The rate of volatile component (water) loss from mag-
isterial preparations containing a 3.0% solution of boric 
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acid, was determined by way of the gravimetric method, at 
37° ± 0.2°C, as described elsewhere [23].

RESULTS AND DISCUSSION

The viscosities of the magisterial preparations deter-
mined at a constant shear rate (Table 2) constituted the 
basis for calculating the theoretical diffusion coefficient 
(D) of a therapeutic agent to an external compartment. The 
Einstein-Smoluchowski equation (15) D = k · T/6πr · 1/ŋ 
was substituted with the Baltzman constant (1.380650·10-23 

J/K), T – temperature in Kelvin (304.75°K), r – molecular 
radius of a therapeutic agent (r = 3.31099·10-8cm for salicylic 
acid and r = 2.28096·10-8 cm boric acid; 1A° = 1·10-8cm), 
and transformed into the following forms: D = 6.3967 · 10-13 
(J/m) · 1/ŋ and D = 9.4935 · 10-13 (J/m) · 1/ŋ for salicylic 
and boric acid, respectively.

This enabled us to calculate the diffusion coefficients (D) 
for therapeutic agents contained in the magisterial formulae 
presented in Table 1. The D-values for the analyzed prepara-
tions are shown in Table 2. The data presented in Table 2 
suggest that the magisterial formulae prepared with an aid of 
an unguator were characterized by higher values of diffusion 
coefficient (D), albeit within the same order of magnitude as 
for the conventionally-prepared formulae. The fact that the 
ointments containing aqueous molecular solution of boric 
acid (3.0%) showed similar values of the diffusion coeffi-
cient (D), irrespective of the preparation technique, seems 
particularly interesting in the context of their applicatory 
properties. In contrast, the salicylic acid-containing oint-
ments prepared with the two methods differed markedly in 
terms of their D-coefficients.
Table 2. Viscosity parameters of magisterial preparations 
determined at constant shear stress and calculated diffusion 
coefficients of salicylic and boric acid

Magisterial  
formulae

Shear stress
(N/m2)

Shear rate
(1/s)

Viscosity
(mPa · s)

Diffusion 
coefficient

(M2/s)
No. 1 –  
unguator 21.9 0.20 109340 5.8503 · 10-15

No. 2 - „ – 26.2 0.20 131208 4.8752 · 10-15

No. 3 - „ – 160.8 0.20 804146 7.9547 · 10-16

No. 4 - „ – 112.5 0.20 562604 1.6874 · 10-15

No. 5 - „ – 118.3 0.20 591430 1.6051 · 10-15

No. 6 - „ – 101.4 0.20 506940 1.8727 · 10-15

No. 1 –  
conventional tech. 35.4 0.20 176932 3.6153 · 10-15

No. 2 - „ – 28.4 0.20 142142 4.5002 · 10-15

No. 3 - „ – 206.8 0.20 1033760 6.1878 · 10-16

No. 4 - „ – 185.3 0.20 926408 1.0247 · 10-15

No. 5 - „ – 158.6 0.20 793212 1.1968 · 10-15

No. 6 - „ – 144.5 0.20 722638 1.3137 · 10-15

Subsequently, the viscous elasticity of the same formulae 
prepared by way of the two alternative methods was deter-
mined with an aid of an extensometer (Tables 3 and 4). The 
data presented in Tables 3 and 4 suggest that the salicylic 
acid-containing ointments prepared through a conventional 
technique (in a mortar) were characterized by significantly 
greater viscous elasticity, than were the ointments based on 
the same prescription formula, but prepared by way of an 

unguator. In turn, the ointments containing a 3% solution 
of boric acid showed similar viscous elasticity irrespective 
of the preparation technique. However, it should be noted 
that the formulae no. 4 and 6, both prepared with an aid of 
an unguator, were characterized by a slightly better viscous 
elasticity than were their analogues prepared by way of a 
conventional technique.

The aforementioned findings were confirmed by the use 
of approximation equations. These describe the relationships 
between an increase in the surface area, ∆S (St – So, cm2), 
and applied strain, ∆m (mt – mo, g): ∆S (cm2) = f (∆m, g) at 
p=0.05 (Table 5). Analysis of the approximation formulas 
presented in Table 5, namely the values of elastic constant 
K (regression coefficient b), brings about a confirmation that 
the conventionally-prepared ointments containing salicylic 
acid were characterized by greater viscous elasticity than 
were their analogues prepared with an aid of an unguator. 
Noticeably, the approximation equations: y = a + b · x and 
log y = a + b · log x (a logarithmic form of an exponential 
equation y = a · xb) describing the viscous elasticity of the 
conventionally-made formulae, were characterized by the 
highest values of correlation coefficients (Table 5). In the 
case of the formulae prepared with an aid of an unguator, 
apart from the equations mentioned above, high values of 
correlation coefficients were also found for the equations: 
log y = a = bx, y = a + b · log x and log y = a + b · 1/x. 
This likely reflected differences in the structure of vehicles 
used in formulae prepared with an unguator and those of 
conventionally-made preparations.

The data obtained during the complex analyses of viscos-
ity and viscous elasticity of the same magisterial formulae 
(ointments) prepared with the two alternative techniques, 
enabled us to estimate the diffusion rate of salicylic acid to 
the external compartment (2.0% agar hydrogel). For such 
work, we used a color indicator, i.e. the violet complex of 
Fe3+ with the salicylic acid ligand, as well as methyl orange 
changing its color in response to changes in the activity 
of the hydronium ion pHaH

+ during the diffusion of sali-
cylic acid into the hydrogel. The data on the increase in the 
surface area of the released salicylic acid (S = πr2, mm2) as 
a function of time (t, min), is presented Tables 6 and 7. The 
abovementioned process was described with approximation 
equations at p = 0.05. The regression coefficients of the 
equations characterized by the highest values of correlation 
coefficients (r) are presented in Table 8. The data presented 
in Tables 6 and 7 point to a relatively stable diffusion rate 
of salicylic acid. This is confirmed not only by its similar 
diffusion areas (AS, mm2), but also by its constant diffusion 
rates (k) (regression coefficients b).

The data on the diffusion rate of salicylic acid to agar 
hydrogel (i.e. diffusion of the hydronic ion H3O

+ – pHaH
+), 

determined with a novel indicator (methyl orange), suggests 
that, irrespective of the D-coefficient magnitude, the process 
of mass transfer across a phase boundary is characterized 
by a kinetics o (y = a + bx); however, the values of 
correlation coefficient (r) were higher for a logarithmic 
form of the exponential equation y = a · xb (log y = a + b 
· log x).This likely results from different densities of the 
formulae (ointments), irrespective of their preparation 
technique, and especially from extremely different levels 
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of hydrophilic-lipophilic balance (HLB) within either 
ointment’s vehicle and external hydrogel compartment.

The release of salicylic acid from ointments prepared by 
way of the two alternative methods was described through 
y = a + b · cx type equations, and through a logarithmic 
form of the exponential equation y = a · xb (Table 8); all the 
equations were characterized by high values of correlation 
coefficients (r). The values of the regression coefficients of 
the approximation equations presented in Table 8 suggest 
that the methyl orange-based analytical model was charac-
terized by relatively higher values of diffusion constant k 
(only a dissociated molecule of salicylic acid was released 
from the ointment).

Lack of rapid loss of volatile component (i.e. water) 
from a formula constitutes a prerequisite of effective phar-
macotherapy with ointments based on absorptive vehicles 
(e.g. anhydrous lanolin, Lanolinum anhydricum). Herein, 
the loss of water results in a change of viscosity at a phase 
boundary, which is reflected by a marked decrease in the dif-
fusion coefficient magnitude (D = kT/6πrŋ). This argument 
stimulated us to analyze the degree of volatile component 
(water) loss from magisterial formulae containing various 
amounts of 3% boric acid and prepared with an aid of 
two different techniques. The results presented in Table 9 
suggest that, irrespective of the preparation technique, the 

loss of volatile components (water) from the preparations 
containing 10.0% and 20.0% (v/v) of 3% boric acid did not 
exceed 1.5% (Table 9). In contrast, significant differences 
were found in the degree of water loss from the ointment 
containing 33.3% (v/v) of 3% boric acid. Here, while the 
loss of water from the ointment no. 5, when prepared with 
the aid of an unguator, did not exceed 0.8%, the analogous 
parameter for the formula prepared by way of a conventional 
method (i.e. in a mortar) amounted to 2.3% (Table 9). These 
findings suggest that the use of an unguator promotes greater 
dispersion and better binding of water, by the vehicle com-
ponent, lanolin (an emulsifier of a w/o system).

This observation was confirmed by the approximation 
formulas describing the kinetics of water loss from the oint-
ments based on lanolin-containing absorptive vehicles at 
p = 0.05. The formulas that describe the abovementioned 
process with the highest values of correlation coefficients 
(r) are presented in Table 10.

The rate of volatile (water) component loss from oint-
ments containing 3% solution of boric acid suggests that 
such formulae lose no more than 2.3% of their mass when 
exposed at 37°C. Therefore, the viscosity of such ointments 
applied onto patient’s skin should remain relatively stable 
for 3h (180 min), which is reflected by the stable value of 
the diffusion coefficient (D).

Table 3. Magisterial formulae prepared with an aid of an unguator. Viscous elasticity of the formulae (St-So, cm2) presented as mean 
values from 3-5 measurements at 25.0±0.1°C

No. t 
(min)

mt - mo 
(g)

No. 1 “u” 
St - So 
(cm2)

No. 2 “u” 
St - So 
(cm2)

No. 3 “u” 
St - So 
(cm2)

No. 4 “u” 
St - So 
(cm2)

No. 5 “u” 
St - So 
(cm2)

No. 6 “u” 
St - So 
(cm2)

1 15 10 0.8008 1.0108 0.6652 0.3928 0.5832 1.7584

2 30 20 3.0772 1.6644 1.1752 0.5388 0.6896 2.4826

3 45 50 5.4932 3.0772 2.0940 0.8012 0.7848 2.7318

4 60 100 6.5924 4.9044 2.2180 1.2248 3.2672 4.3096

5 75 200 8.6332 8.8080 2.3548 4.3628 5.6520 7.5693

6 90 250 9.41834 10.1424 3.1380 5.4620 6.8136 9.2080

7 120 300 9.8892 11.1844 3.6800 6.6236 8.9980 10.5896

mo of a plate
=27.3970 g

So=πr2 =
4.7116 cm2 

Salicylic acid

mo of a plate
=26.6150 g

So=πr2 =
4.7116 cm2 

Salicylic acid

mo of a plate
=27.0820 g

So=πr2 =
5.9364 cm2 

Salicylic acid

mo of a plate
=26.6630 g

So=πr2 =
4.7116 cm2 

Boric acid

mo of a plate
=27.5620 g

So=πr2 =
4.5216 cm2 

Boric acid

mo of a plate
=26.6980 g

So=πr2 =
5.3066 cm2 

Boric acid

Table 4. Magisterial formulae prepared with a conventional technique (in a mortar). Viscous elasticity of the formulae (St-So, cm2) 
presented as mean values from 3-5 measurements at 25.0±0.1°C

No. t 
(min)

mt - mo 
(g)

No. 1 “u” 
St - So 
(cm2)

No. 2 “u” 
St - So 
(cm2)

No. 3 “u” 
St - So 
(cm2)

No. 4 “u” 
St - So 
(cm2)

No. 5 “u” 
St - So 
(cm2)

No. 6 “u” 
St - So 
(cm2)

1 15 20 1.6957 2.7869 0.5947 0.0743 1.0499 0.6888

2 30 50 4.5040 5.2988 0.8007 0.2296 1.4973 0.9263

3 45 100 8.7430 8.7920 2.3531 1.1874 2.4393 2.1724

4 60 200 14.4028 13.9200 5.1810 2.2078 4.5117 4.0820

5 75 300 19.3895 17.8600 6.3272 4.1448 6.2309 6.1838

6 90 400 23.3145 23.1045 7.5360 4.7336 8.4151 8.4780

mo of a plate
=27.3970 g

So=πr2 =
9.3434 cm2 

Salicylic acid

mo of a plate
=26.6150 g

So=πr2 =
8.5486 cm2 

Salicylic acid

mo of a plate
=27.0820 g

So=πr2 =
4.7119 cm2 

Salicylic acid

mo of a plate
=26.6630 g

So=πr2 =
6.6018 cm2 

Boric acid

mo of a plate
=27.5620 g

So=πr2 =
5.1045 cm2 

Boric acid

mo of a plate
=26.6980 g

So=πr2 =
6.3762 cm2 

Boric acid
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Table 5. Correlation equations describing a relationship between an increase in the surface area of an ointment, i.e. its viscous elasticity 
(∆S) and applied strain (∆m): ∆S-f(∆m)

Magisterial 
formulae

Unguator technique Conventional technique

Type of equation r a ± db b ± db; k Type of equation r a ± da b ± db; k

No. 1 y = a + b · log a
log y = a + b·1/x

0.9972
0.9950

-49005±1.0013
0.9900±0.0535

-5.9354±0.2811
-10.7855±1.2411

y = a + b · x
log y = a + b·logx

0.9922
0.9956

2.1074±2.0249
-0.8297±0.2811

0.0548±0.0078
0.8552±0.0918

No. 2 y = a + b · x
log y = a + b·log x

0.9950
0.9563

1.0918±0.7014
-7.3610±4.0138

9.0356±0.0409
-7.0065±2.4621

y = a + b · x
log y = a + b·logx

0.9955
0.9996

2.7542±1.5335
-0.4593±0.0541

0.0516±0.0068
0.6969±0.0255

No. 3 y = a + b · log x
log y = a + b·1/x

0.9521
0.9627

-1.0781`±1.2528
0.4737±0.0958

1.7358`±0.6407
-6.8731±2.2200

y = a + b · x
log y = a + b·logx

0.9921
0.9812

0.3441±1.1606
-1.5252±0.5402

0.0193±0.0051
0.9366±0.2556

No. 4 y = a + b · x
log y = a + b·x

0.9888
0.9862

-0.1853±0.6596
-0.3539±0.1415

0.0222±0.0385
0.0043±0.0008

y = a + b · x
log y = a + b·logx

0.9808
0.9902

-0.2381±0.5577
-2.9977±0.5987

0.0013±0.0002
1.1482±0.2833

No. 5 y = a + b · x 
log y = a + b·x

0.9929 
0.9579

9.5272·10-4±0.6771·10-4

-0.1969±0.2492
2.8797·10-2 ±0.3952·10-2

0.0042±0.0014
y = a + b · x
log y = a + b·logx 

0.9994
0.9885 

0.5686±0.2111
-0.9730±0.3183 

0.0193±0.0009
0.7104±0.1506 

No. 6 y = a + b · x
log y = a + b · x

0.9988
0.9821

1.4798±0.3699
0.3111±0.0976

0.0304±0.0215
0.0025±0.0056

y = a + b · x
log y = a +b·logx

0.9987
0.9859

0.0607±0.0318
-1.4025±0.4367

0.0207±0.0141
0.8794±0.2067

Table 6. Diffusion rate of salicylic acid from model magisterial formulae at 25°C to agar hydrogel (5%), determined using a color 
complex with Fe3+ ions

No. t (min)

S = πr2 [mm2]

Formula no. 1 Formula no. 2 Formula no. 3

“u” “m” “u” “m” “u” “m”

1. 15 41.728 39.099 59.568 43.268 174.158 78.148

2. 30 85.788 86.548 75.218 73.288 201.458 118.968

3. 60 130.698 127.668 108.588 98.188 246.578 173.558

4. 90 193.978 203.658 162.008 160.248 379.498 235.598

5. 120 228.028 259.778 209.028 219.599 513.238 340.628

6. 150 257.048 378.318 295.808 272.528 540.238 424.888

7. 180 372.469 398.416 353.148 367.778 563.608 462.898

Lower parameter: So = 111.92 mm2; “u” – formulae prepared with an unguator; “m” – formulae prepared with a conventional technique (mortar)

Table 7. Diffusion rate of salicylic acid from model magisterial formulae to agar hydrogel (5%), determined using methyl orange

No. t (min)

S = πr2 [mm2]

Formula no. 1 Formula no. 2 Formula no. 3

“u” “m” “u” “m” “u” “m”

1. 30 23.213 46.375 14.454 36.286 70.898 84.552

2. 60 75.954 124.390 71.128 82.817 183.531 155.593

3. 90 138.486 188.424 144.977 175.364 283.025 254.333

4. 120 195.529 266.647 220.564 219.581 326.413 349.336

5. 150 356.212 374.404 322.342 268.719 445.194 361,981

6. 180 368.950 379.498 426.532 339.118 518.120 486.502

7. 240 474.427 417.932 463.524 476.574 578.199 602.617

Lower parameter: So = 111.92 mm2; “u” – formulae prepared with an unguator; “m” – formulae prepared with a conventional technique (mortar)

Table 8. Correlation equations describing a relationship between an increase in the color zone of salicylic acid diffusion area (∆S, mm2) 
and time of formula’s exposure (t, min)

Magisterial 
formulae

Unguator technique Conventional technique

Type of equation r a ± da b ± db; k Type of equation r a ± da b ± db; k

No. 1 y = a + b · x
log y = a + b·log x

0.9848
0.9935

21.5147±39.3501
0.6839±0.2007

1.7971±0.3633
0.8149±0.1068

y = a + b · x
log y = a +b·logx

0.9914
0.9941

5.4843±37.0113
0.51676±0.2165

2.2559±0.3417
0.9243±0.1152

No. 2 y = a + b · x
log y = a + b· x

0.9894
0.9943

14.5832±32.8411
1.7390±0.0634

1.8004±0.3032
4.7484·10-3±0.5854·10-3

y = a + b · x
log y = a +b·logx

0.9895
0.9951

2.6051±34.3089
0.6167±0.3135

1.8862±0.3167
0.8315±0.1669

No. 3 y = a + b · x
log y = a + b·log x

0.9751
0.9639

128.9506±75.3201
1.5592±0.3141

2.6606±0.6953
0.5268±0.1672

y = a + b · x
log y = a +b·logx

0.9948
0.9904

37.8176±31.0108
0.9980±0.2206

2.4341±0.2863
0.7304±0.1179

No. 1 y = a + b · x
log y = a +b· log x

0.9825
0.9924

-51.8185±70.4812
-0.8009±0.4221

2.2936±0.4992
1.4950±0.2123

y = a + b · x
log y = a +b·logx

0.9584
0.9839

22.4342±91.0294
0.1028±0.4674

1.8857±0.6448
1.1004±0.2297

No. 2 y = a + b · x
log y = a + b·log x

0.9818
0.9857

-54.8826±73.9004
-1.2604±0.6851

2.3536±0.5234
1.7123±0.3367

y = a + b · x
log y = a +b·logx

0.9972
0.9955

-30.1578±25.0443
-0.2602±0.2772

2.0799±0.1774
1.2427±0.1363

No. 3 y = a + b · x
log y = a + b·log x

0.9806
0.9880

-36.0566±80.1209
0.4091±0.3715

2.2746±0.5675
1.0171±0.1823

y = a + b · x
log y = a +b·logx

0.9926
0.9958

19.0146±49.0378
0.5133±0.2044

2.4848±0.3474
0.9575±0.1005

Color complex with Fe3+ 2) Change of index coloration induced by pHaH+ 
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CONCLUSIONS

1.	 Ointments prepared with the aid �������������������������of an unguator, irrespec-
tive of the composition, result in a higher diffusion coeffi-
cient than do ointments prepared by means of a conven-
tional technique (in a mortar).

2.	 Ointments containing salicylic acid that were prepared 
through the classical method have better viscous elasticity 
than do ointments prepared in unguator.

3.	 Ointments containing anhydrous lanolin are characterized 
by the same viscous elasticity, regardless of the technol-
ogy used.

4.	 The method of agar plates with marker makes it possible 
to estimate the transfer rate of active substance from the 
drug form.

5.	 Ointment containing 3% solution of boric acid have a 
stable viscosity. This results in a stable value of diffu-
sion coefficient “D”, thus a steady and effective clinical 
release of a medicinal product.
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