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STUDY OF EXCIPIENTS QUANTITIES INFLUENCEIN THE COMPOSITION OF THE
POWDER IN SACHET PACKAGES

© O. Tryhubchak, S. Gureyeva, O. Yuryeva

Ilpu po3pobyi nopowky 6 nakemax cauie 3 RpOMuU3ANAILHOW0 O0i€0 0COOIUBUM 3A80AHHA € 8CMAHOBIEHHA ON-
MUMATBHO20 AKICHO20 MA KiNbKICHO20 CKIAOY OONOMINCHUX pedosuH. Memotw oOocniodxcenHs Oyio euguumu
BNUB KLIbKOCHIEl OONOMIJICHUX PEHOBUH HA (YapMaAKO-MeXHOIOSIUHI NOKAZHUKU HOPOUIKY.

Memoou. 3 akmusHUX KOMNOHEHMIB | OONOMINCHUX PeHO8UH OYU CKAAOEHI PI3HI KOMNO3UYIL 3 6UKOPUCAHHAM
Memoody MamemMamuyHo20 WIAHY8aHHs eKcnepumenmy. Memooom eunaoko8ozo 6anancy GUGYEeHO ix 6NiuUé Ha
DI3UKO-XIMIYHI, MEXHONOSTYHI MA OP2AHONENMUYHI GIACIUBOCIT HOPOUIKY.

Pe3ynomamu 0ocnioxcennn. Ananiz oiazpam po3cilo8ants pe3yibmamie 00CIIONCEeHHs BNAUEY KIIbKICHUX (DaK-
Mmopie Ha 306HIWHIN GU2TAO MACU NOKA3A8, WO HAUCYMMESIWE HA Yell NOKASHUK 8NAUBAIOMb 8MICI KATbYiIO
docghamy, nampiro yumpamy, KypKYMIHY 1l ApOMAMU3AmMopa TUMOH-1AUM. SHayywumu gaxmopamu 018 HACUN-
HOI' 2ycmuHu i 2ycmuHu nicisa ycaoKu € KibKocmi Kanvyito gocgamy, Hampiro yumpamy, apomamusamopy au-
Mou-naum i mumany diokcudy. Ha pesyromamu docrnioxcenus indexcy Kappa natibinbuie 8niusaoms KiibKocmi
KUciomu TUMoHHOi 6e3800H0I, mumany diokcudyma KypKyminy. Excnepumenmanshi sHauyeHHs meKy4yocmi Hali-
cymmesiute 3anexcams 6i0 emicmy Kaavyito gpocgamy. Kinvkocmi kanvyito gpocgpamy, nampiio yumpamy i mu-
mamuy Oiokcudye Haubibwl 3Havywumu 0isi Kyma giokocy. Haubinbuwuil éniue na noKasHuKu empamu 6 Maci npu
BUCYULYBAHHI NPOSGTISIOMb KIIbKOCMI KYPKYMIHY ma Kuciomu soayynoi. Ha ochosi Odiaepamu po3sciiosanms
306HIUHBbO20BULTIAOY POYUHY BCMAHOBIEHO BUSHAYANLHUL GNIUG KIIbKOCMI Kanbyilo gocghamy, nampiio yum-
pamy, apomMamu3amopy IUMOH-IauM i mumany oiokcudy. L{inkom ouesuonum € 3Hayywicms KilbKOCmi apoma-
muzamopa JUMOH-1aUM Ha 3anax poszuuny. Awaniz oiacpamu po3Cilo8aHMsI CMAKY PO34UUHY NOKA3A8, WO
HatOinbW 3HAUYWUMU € eMicm Kanvyiro gocgamy i kucromu aumonHoi 6e3600n0i. Hatibinew 3nauywumu pax-
mopamu 015 pH posuuny € Kinbkocmi kaavyiro pocpamy ma apomamuzamopa TUMOH-1AUM.

Bucnoexu. [ocniosceno enniug KintbKocmeti OONOMINCHUX DedO8UH HA (DapMaKO-mMexHONIO02IYHIma opeanoien-
MUYHI 61ACMUBOCI NOPOWIKY 8 NAKEMAX caule CKIdo cauie

Kntouosi cnosa: nopowiox, cauie, KinbKicmb OONOMINCHUX PeYOBUH, (apMaKO-MeXHON02IUHI NOKA3HUKU, UNAO-
Kosuil baranc

1. Introduction would ensure its reproducibility. The choice of the opti-

Powders in packs are well appreciated by patients,
because they have the combined benefits of tablets (pre-
cise dosage) and the possibility of easier ingestion (do no
need to swallow the tablets) [1].

2. Statement of the problem

During developing a drug, you must take into ac-
count a number of key moments. After all, the purpose of
pharmaceutical development is not only the creation of
an effective and safe drug, but also the organization of
appropriate conditions of the production process, which

mal composition of the drug and the development of
technology makes it possible to establish a range of per-
missible values of the parameters of the process and
components of the recipe, the observance of which guar-
antees the conformity of the final product to the require-
ments of the specification [2].

In order to develop a drug with anti-inflammatory
properties, active pharmaceutical ingredients were
selected, depending on the mechanisms of action.
When creating powder in sachets with 0.325 g of pa-
racetamol, 0.05 g ascorbic acid, 0.01 g of phenylep-
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hrine hydrochloride and 0.02 g of pheniramine male-
ate, first of all, the ratio of active pharmaceutical in-
gredients and their physic-chemical properties were
taken into account. When developing the powder, a
special task is to establish an optimal qualitative and
quantitative composition of excipients [3]. Based on
the study of technological characteristics of powders
were identified excipients.

3. Analysis of recent research and publications

In work [4, 5], using the plans of mathematical
planning of the experiment, the influence of quantitative
factors on the basic pharmaco-technological parameters
of the tablets was investigated, which allowed to reveal
and substantiate the correlation of excipients for the
development of the optimal composition of solid dosage
forms. On an example of optimizing the composition of
rapidly soluble tablets of clonazepam, a mathematical
model was proposed to be tested by controlling the
pharmaco-technological parameters [6].

Research, using mathematical methods of plan-
ning (random balance method, factor experiment, the
Boxes-Wilson method), are successfully used to optimize
various technological processes. The main advantage of
the methods of mathematical planning in comparison
with the classical methods of research is the possibility of
simultaneous study of a large number of factors operat-
ing in the system [7].

Using the scientific approaches of mathematical
planning of the experiment, namely, the method of ran-
dom balance, authors [8—10] studied the influence of
quantitative factors on the main indicators of the quality
of drugs. The most significant factors influencing the
formulation and the main indicators of quality of devel-
oped preparations in the form of suspensions [8, 9] and
tablets [10] were determined.

4. Identification of aspects of the problem un-
solved previously

In previous studies, the effect of nature of 27 ex-
cipients on the pharmaco-technological properties of the
powder in sachet packs was studied. According to the
obtained results, the excipients that have the most signif-
icant influence on the pharmaco-technological parame-
ters of the medicinal form were selected. Then it is nec-
essary to study the quantitative characteristics of the
excipients, since when they change in composition will
change the pharmacological and technological properties
of the powder. Study of pharmaco-technological parame-
ters of the dosage form will allow to optimize the excipi-
ents quantity in the composition and to manage the quali-
ty of the drug.

5. Objective statement of the article

The aim of the work was to study the effect of ex-
cipients quantity on the pharmaco-technological parame-
ters of the powder in sachet packs.

6. Presentation of the main material of the re-
search

From the active components and excipients, dif-
ferent compositions were compiled using the method of
mathematical planning of the experiment. By accidental
balance method, their influence on physic-chemical,
technological properties of powders and quality indica-
tors of a solution were studied.

Based on the results of the previous experiment
on the influence of qualitative factors, it was gotten ex-
cipients quantity for use during making research and
shown in Table. 1.

Using the random balance method [7], a research
plan was drawn up (Table 2). The average weight of
22.13 g was regulated by the quantity of powdered sugar.

Table 1

Factors and their levels in the study of quantitative characteristics of excipients in powder in sachet packs

Designation of the factor Factor Level ofthe factor
Lower «—» Basic «0» Upper «+»
X1 Quantity of calcium phosphate, g 0.0820 0.7000 1.3180
X2 Quantity of acid citric anhydrous, g 0.6500 0.9360 1.2220
X3 Quantity of malic acid, g 0.0500 0.0900 0.1300
X4 Quantity of sodium citrate, g 0 0.0605 0.1210
Xs Quantity of curcumin, g 0.0213 0.0383 0.0400
X¢ Quantity of lemon-lime flavor, g 0.1915 0.2000 0.2085
X7 Quantity of titanium dioxide, g 0.0014 0.0032 0.0050
Table 2
The experiment planning matrix, the results of the research of powder in sachets
batch X1 X2 X3 X4 X5 X6 X7 Yi y3 Ya Y5 Yo y7 Y8 Yo Yio Yii
1 - - — + + + — 5 10.6086|0.8844| 31.18 | 56.8 | 48.3 | 0.30 5 5 4 3.05
2 — + — + — + — 4 10.6403[0.8658]| 26.05 | 44.9 | 47.5 | 0.31 5 4 5 2.78
3 + — - - - - + 5 10.7403|1.0193] 27.37 | 52.7 | 41.0 | 0.32 4 4 3 4.01
4 + + - - + - + 5 ]0.7393]1.0071] 26.59 | 50.1 | 40.5 | 0.46 4 4 5 3.74
5 - — + + - - + 4 10.6502{0.8824| 26.31 | 17.5 | 469 | 0.37 5 4 4 3.10
6 — + + - + + - 5 [0.6187|0.8517| 27.36 | 184 | 46.6 | 0.46 5 5 5 2.58
7 + — + + + — — 5 10.7246|1.0016] 27.66 | 69.1 | 41.7 | 0.46 4 4 3 3.98
8 + + + - - + + 4 10.7444]1.0066| 26.05 | 66.6 | 41.4 | 0.39 4 5 3 3.70
9 0 0 0 0 0 0 0 5 10.694410.9742] 28.72 | 62.6 | 43.6 | 0.50 4 4 5 3.60
10 0 0 0 0 0 0 0 5 10.7075]0.9988] 29.16 | 57.6 | 452 | 0.42 4 4 4 3.60

Notes: y; — appearance of the mass, points; y, — bulk density, g/ml; y; — density after shrinkage, g/ml; y, — Carr's index, %, ys — flow rate, s/100 g;
vs — slope angle; y; — mass loss during drying, %, ys — appearance of the solution, points, ye — the smell of the solution, points; y;y — taste of the

solution, points, y;; — pH of the solution
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Experimental studies of pharmaco-technological
quality indices were carried out in accordance with
pharmacopoeial methods, in particular: mass loss during
drying, bulk density, density after shrinkage, flow, slope
angle and pH of a solution [11, 12]. The technological
properties of the powder masses and the physical charac-
teristics of the solution from the contents of the sachet
package in 200 ml of purified water were studied.

Determination of significant factors was carried
out using scattering diagrams. The median value indicat-
ed the significance of the factor. The significance of the
selected effects was verified using Student's criterion.

Test results are presented in Table 2.

The analysis of the scattering diagram of the results
of the study of the influence of quantitative factors on the
appearance of the mass (y;) showed that the most signifi-
cant of this indicator is infused with calcium phosphate,
sodium citrate, curcumin and lemon-lime flavor. With an
increase in the quantity of calcium phosphate, curcumin
and the study of the lower levels of factors x4, X, the in-
tensity of colour and appearance of the powder is signifi-
cantly increased. The analysis of the influence of other
factors showed their insignificant effect on this indicator.

The influence of quantitative factors on the bulk
density (y,) and the density after shrinkage (y3) is given
in Fig. 1.

From the diagrams it is seen that the significant
factors are xi, X4, Xg, X7. Increasing the quantities of
calcium phosphate and titanium dioxide, as well as
reducing the content of sodium citrate and flavor of
lemon-lime is accompanied by an improvement in the
studied parameters.

Analysis of the scattering diagram of the Carr’s
index (y4) showed that the results of the study are most
influenced by the factors x,, x; and x5. With an increase
in the content of lemon acid anhydrous and titanium
dioxide, the bulk density of the powder mass improves
from 27.5 % to 26.3 %. The introduction of a greater
quantity of the curcumin is accompanied by an increase
in the Carr’s index from 26 % to 27 %, which indicates
deterioration of mass flowability and may be the cause of
deterioration of filling in the packaging stage.

The analysis of the scattering diagram of the re-
sults of the study of the effect of quantitative factors on
the flow (ys) showed that the experimental values most
significantly depend on the quantity of calcium phos-
phate. The increase in the factor x; is accompanied by a
deterioration of the powder flowability from 32.0 s/100 g
to 59.0 s/100 g. This indicator is somewhat improved
(varies in the range from 51.0 s/100 g to 42.0 s/100 g)
with administration of a greater amount of malic acid due
to the crystalline structure of its particles.

In assessing the influence of quantitative factors
on the slope angle (ys), using the scatter diagram, it was
noted that the factors x;, X4, X; are the most significant.
At the same time, when the content of calcium phosphate
and titanium dioxide decreases, the difference in the
average from 47° to 41°. However, the introduction of
more sodium citrate is accompanied by opposite changes.
It should be noted that the increase in the quantity of
lemon-lime flavor improves the slope of the range from
44° to 47°.
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Fig. 1. Diagram of dispersion of the influence of quantitative
factors on the density of the powder: a@ — on the bulk density;
b — on the density after shrinkage

Loss in mass during drying is an important indica-
tor of quality, especially in the process of storing powder
in sachet packs. High moisture content can cause the
powders to soften and impair their characteristics. The
influence of quantitative factors on mass loss during
drying (y») is shown in Fig. 2.
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Fig. 2. Diagram of scattering of the influence of quantitative
factors on mass loss during drying
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It can be seen from the diagram that the factors xs
and x3 show the greatest influence on the mass loss index
during drying. The lowest values of this index were ob-
served with the addition of 0.0213 g of curcumin. The
introduction of malic acid at the lower investigated level
also significantly reduces the moisture content of the
powder. Reducing the quantities of calcium phosphate
and citric anhydrous acid leads to an improvement in the
investigated index. However, an increase in sodium cit-
rate content and a lemon-lime flavour can reduce the loss
of mass in the mass during drying.

For the powder for oral solution important param-
eters are also organoleptic characteristics of the solution
from the content of the sachet pack. In order to quantify
their contents, one packet of powder was dissolved in
200 ml of purified water and the solution was analysed in
appearance, smell, taste and pH. The first three indicators
were evaluated on a 5-point scale. The analysis of the
results was carried out using scattering diagrams.

On the basis of the scattering diagram of the ap-
pearance of the solution (ys), the determining influence
of the factors xy, X4, X¢, X7 1s established. With increasing
quantities of sodium citrate and lemon-lime flavor trans-
parent solution with intense coloration was obtained.
Administration of higher contents of calcium phosphate
and titanium dioxide causes turbidity of the solution.

Obviously, the significance of the quantity of
lemon-lime flavor on the smell of the solution (ys), and
with the increase in its content, the results improve.
There is also an insignificant influence of other factors
on the smell of the solution.

Analysis of the scattering diagram of the taste of the
solution (yjo) showed that the most significant are the fac-
tors x; and X,. With an increase of the quantity of acid citric
anhydrous, there is a sour taste pleasant, and an increase in
calcium phosphate content contrary effects on the taste of
the solution. Adding more malic acid also causes unpleasant

taste sensations. An increase in the quantities of curcumin
and lemon-lime flavor add sour taste, and this allows some
improvement in the investigated parameter.

One of the most important characteristics was the
pH of the solution (y,;). It depended on the solubility of
the content of the sachet package. At low values, the pH
of the powder was completely dissolved and left no resi-
due. The influence of quantitative factors on the pH of
the solution is shown in Fig. 3.

Yul .
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Fig. 3. Diagram of scattering of the influence of quantitative
factors on the pH of the solution

The diagram shows that the most significant fac-
tors are x; and x¢. Significant influence is shown by the
factors x; and x4. The lowest pH values were observed
with the addition of 0.0820 g of calcium phosphate,
0.1210 g of sodium citrate, 0.2085 g of lemon-lime fla-
vor and 0.0014 g of titanium dioxide.

To summarize the experimental data obtained, it
was constructed a Table 3.

Table 3

The results of the experiment are summarized in the development of the composition of the powder in sachets packages
Factor/ X1 X, X3 X4 X5 X6 X7

indicator

Y1 +* 0 0 _k 4% % 0
Vo 4% + _ _ % 4%
V3 4% _ _ _ _ _* 4%
V4 - +* + - —k + +%*
Vs —* + +% + - + -
Y6 —* - 0 +* + +* —*
Vs _k _* _* e % 1% I
y8 _ % 0 0 +* O +* _ %
Yo — + + — + +% -
Yio —* +* ok + 4 T T
Vil —* + 0 + + +* —*

Note: * — significant factor

7. Conclusions and prospects for further re-
search

1. Quantitative factors of excipients were studied
when creating a powder in sachets packages.

2. It was studied the influence of the quantities
of excipients on the pharmaco-technological and or-
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ganoleptic properties of the medicinal product: the
appearance of the mass, the bulk density, the density
after shrinkage, the Carr's index, the flowability, the
slope, the mass loss in drying, the appearance of the
solution, the smell of the solution, the taste solution,
pH of the solution.
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