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SUMMARY. Matricaria recutita L. (Asteraceae), better known as chamomile, has been used due to its
pharmacological properties. Laboratory-manufactured gels with chamomile extract were developed with
the evaluation of the physical-chemical stability, as well as the study of its toxicity. The extractive solution
was prepared by maceration with ethyl alcohol 95%. Part of the chamomile extractive ethanolic solution
(CEES) was concentrated in rotoevaporator, obtaining a raw chamomile extract (RCE). For the prepara-
tion of gels, carbopol 940P, hydroxyethyl cellulose and hydroxypropyl methylcellulose were used with the
addition of 3% and 5% chamomile extracts. The stability tests applied to the gels were as such: thermal
stress, pH evaluation, viscosity and storage at different temperatures. In the end of the tests it was ob-
served that the carbopol gel was the most stable. The Draize Test was employed as the toxicity test, with
no irritation observed; however, on skin that underwent abrasion, some gels caused a little irritation.

INTRODUCTION
At the present, the employment of medicinal

plants in dermatological and cosmetic products
is increasing. Vegetal extracts must be standard-
ized and studies that will guarantee the quality,
safety and efficacy must be performed.

Research aimed at identifying, characterizing
and relating pharmacological and toxic effects
of products of vegetal origin constituents have
been carried out, once a deep knowledge on
their composition is a fundamental step towards
the rational employment of those products.

Therefore, over the last decades, a gradual
return of the interest in the employment of natu-
ral products has been observed. The collateral
effects originated from their use are much small-
er if compared to the effects caused by synthetic
products, like the case of non-steroid anti-in-
flammatory drugs (NSAIDs), one of the most
consumed therapeutic classes worldwide. Practi-
cally all NSAIDs available at the present can
cause significant unwanted effects 1. 

The vegetal species Matricaria recutita L.

(Asteraceae), also known as chamomile, is one
of the most representative medicinal plants 2-5.
The part used for therapeutic purposes is consti-
tuted of its desiccated and stabilized floral capi-
tula 6,7 and they have been largely used in tradi-
tional medicine for centuries, due to their anti-
inflammatory, spasmolytic, sedative, antibacteri-
al and antifungal properties 8. Camazulene, α-
bisabolol, bisabolol oxid A and B terpenes as
well as the flavonoids are some of the many
substances responsible for those medicinal
properties 8-12. 

Among the important chemical substances of
the chamomile, it is worth mentioning the api-
genine, one of the most common flavones
found in plants 13. In chamomile, the apigenine
is quantitatively the most abundant flavonoid
found in its flowers and the responsible for its
pharmacological properties 8,14. 

According to different authors 6,5,16, the in
vitro hydroalcoholic extract of chamomile has
inhibited cyclooxigenase and 5-lipoxygenase en-
zymes and also the production of prostaglandins
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and leukotrienes, which are important elements
in the inflammation induction. 

Chamomile extracts were obtained and in-
corporated into hydrosoluble gels, which have
been largely used in cosmetic products and as a
dermatologic base, as they are easily dispersed,
non-oily and can carry hydrosoluble active prin-
ciples. Usually, gel-former substances are poly-
mers which when dispersed in aqueous medi-
um, give viscosity to the preparation 17.

Some studies have demonstrated the toxic
effects of chamomile. Serious allergic reactions
have been associated with the plant 18,3.

The objective of this study was the develop-
ment of semi-solid formulas for topic use con-
taining chamomile extract, the evaluation of
physical-chemical stability parameters and the
study of its toxicity.

MATERIAL AND METHODS
Botanical Material 

Matricaria recutita L. (Asteraceae) was do-
nated by the Farmacotécnica Pharmacy, Institute
of Pharmaceutical Manipulations Ltd., Brasília -
DF. The floral capitula of the species were se-
lected for the execution of the study and later
on desiccated and stabilized in greenhouse with
forced ventilation. Witness samples of the mate-
rial can be found deposited in the Herbarium
from University of Brasília, voucher number UB
45515.

Chemicals
For the Thin Layer Chromatography (TLC)

analysis, p.a. methyl alcohol (Vetec® ,Brazil),
p.a. dichloromethane (Dinâmica®, Brazil), p.a.
ethyl acetate (Vetec® ,Brazil), p.a. cyclohexane
(Dinâmica®, Brazil) were employed. The analyt-
ic standards used in TLC were luteoline (Sigma-
Aldrich®, St Louis, MO, USA), apigenine (Sigma-
Aldrich®, St Louis, MO, USA) and quercetine
(Sigma- Aldrich®, St Louis, MO, USA). As devel-
oping reagents of TLC, NP/PEG (Diphenylbory-
loxyethylamine/Polyethylene glycol – 4 000)
were used and Silicagel 60 F254 20x20 cm chro-
mate-treated aluminum sheets (Merck®, Ger-
many) were the plates used in TLC. 

Collection of chamomile extracts and
application in TLC

The extract was obtained by maceration of
desiccated and stabilized chamomile floral capit-
ula in the proportion of 20 g/100 mL ethyl alco-
hol (Synth®) during 12 days according Brazilian
Pharmacopeia 19. After the filtration method,
CEES was obtained. One part of the extractive

solution was concentrated through vacuum roto-
evaporator, obtaining 59.75 g of RCE. All ex-
tracts were kept refrigerated at 5 ± 2 °C. At the
moment of use, RCE was re-suspended in ethyl
alcohol 95% (Synth®). 

The TLC was prepared with the standards
(luteoline, apigenine and quercetine) and with
the chamomile extracts, using a mix of ethyl ac-
etate, formic acid, acetic acid and distilled water
(110:5:5:10) as the elution system. The develop-
ment was made with NP/PEG and UV 365 nm 20.

Development of formulations and stability
study 

The gels were prepared by dispersion, in ac-
cordance with the physical characteristics of
each polymer, employing a mechanical stirrer
(Fisaton® 175) with constant agitation at 200
rpm until the achievement of the gel 21. The
ethanolic extractive solution was incorporated in
the carbopol, HEC and HPMC gels and the raw
extract only in the carbopol, at 3 % and 5 %
concentrations, according to Table 1.

The pH of all formulations was verified at
room temperature, right after the preparation
and during the 90 days of the stability study, by
employing a digital pH meter PG 1800 model
(Gehaka®). 

Twenty-four hours after the preparation, the
gel samples were fractioned in duplicates of
25.0 g, being conditioned inside plastic pots.
The samples were employed in the preliminary
freeze/thaw and accelerate tests (storage tem-
perature at 5 ± 2 °C, 37 ± 2 °C and 50 ± 2 °C,
viscosity, organoleptic characteristics and pH) 22. 

The freeze/thaw test was performed at 50 ±
2 °C and -10 ± 2 °C temperatures, intercalating
the samples every 24 hduring 12 days 23. The
accelerated stability test was evaluated during
days 1, 7, 15, 30, 60 and 90. 

For the viscosity test, a rotational viscosime-
ter was employed (Brookfield Viscometer® DV-
II, USA), being viscosity measured through the
rotation speed of the spindle immersed in the
sample 24. The viscosity of jellifying formulations
that were conditioned at 20 ± 2 °C temperatures
was verified. An amount of 100 g of each sam-
ple was placed inside a glass becker 25 for vis-
cosity reading. In each reading, the viscosities
were checked every 2 min, during 20 min.

With CEES and RCE carbopol gels, a LV4
spindle at a 1.5 rpm rotation was used. For the
reading of HPMC gels with CEES, a LV4 spindle
at 0.1 rpm was used. For the HEC gel samples
with CEES, a LV4 spindle at 1.5 rpm was used.
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Draize Test - primary skin irritation in
rabbits

Male and female albino rabbits (Oryctolagus
cuniculus), of New Zealand lineage, were sup-
plied by the Vivarium of the University of
Brasília. The animals weighed between 2.8 and
3.8 kg. The rabbits were placed individually in-
side galvanized steel cages with 40 x 40 x 40 cm
dimensions, accordingly identified. The animals
were acclimatized under the Vivarium condi-
tions for a period of 7 days and fed daily with a
commercial rabbit food (Purina®) and water ad
libitum. Each group had two rabbits totalized
twelve animals, according literature 27. 

The temperature of the room was kept at 22
± 2 °C. An illumination system with a timer pro-
duced in the room a cycle of 12 h of light and
12 h of darkness. All the experiment with the
animals was performed in accordance with the
ethical norms for the care of laboratory animals
and approved by the Animal Ethics Committee
of the Biology Institute of the University of
Brasília, number 16632/2006. 

The animals were trichotomized on their
dorsal side with an electrical shaver one day be-
fore the start of the test. The area used for the
application of samples was of 6.0 cm2. Samples
of 0.5 g of the chamomile extract gel, from the
positive control (Voltaren Emulgel®) and nega-
tive control (gel without the extract) were previ-
ously weighed separately, on surgical gauze and
then applied, in duplicates, directly over the
dorsal side. The gauze with the sample was

Components Supplier F1 F2 F3 F4 F5 F6 F7 F8

Carbopol 940P Henrifarma 1 1 1 1 - - - -
HEC Vital Specialty - - - - 2 2 - -
HPMC Henrifarma - - - - - - 5 5
CEES - 3 - - - 3 - 3 -
CEES - - 5 - - - 5 - 5
RCE - - - 3 - - - - -
RCE - - - - 5 - - - -
EDTA Volp 0,10 0,10 0,10 0,10 0,10 0,10 0,10 0,10
Methylparaben Vital Specialty 0,20 0,20 0,20 0,20 0,20 0,20 0,20 0,20
Propylparaben Vital Specialty 0,10 0,10 0,10 0,10 0,10 0,10 0,10 0,10
Imidazolinylurea Vital Specialty 0,20 0,20 0,20 0,20 0,20 0,2 0,20 0,20
Glycerin Merck 5 5 5 5 5 5 5 5
LSS Vetec 1 1 1 1 1 1 1 1
Triethanolamine Quimex 1 1 1 1 - - - -
Ethyl Alcohol Synth 5 5 5 5 - - - -
Distilled Water qsp- - 100 100 100 100 100 100 100 100

Table 1. Components and concentration percentages employed for the manufacturing of hydrogels. HEC = hy-
droxyethyl cellulose; HPMC = hydroxypropyl methylcellulose; CEES = chamomile ethanolic extractive solution;
RCE = raw chamomile extract; EDTA = ethylenediaminetetraacetic acid; LSS = lauril sodium sulphate; F = formu-
la; qsp = quantity sufficient.

fixed on the area between the inferior members
during 4 hours before the beginning of the test
readings 26. 

After the exposition period, the patches were
removed and then after waiting for 60 min, the
first reading was made. The following readings
were made after 24, 48 and 72 h. During the
process, the occurrence of possible allergic
manifestations, such as irritation, edema or
scabs was observed following the Draize Table.
During the entire period, the animals were indi-
vidually kept inside their respective cages 26. 

A week later, the animals underwent tri-
chotomy again, on the dorsal side opposed to
the previously used, following the same proce-
dure described above; however, two parallel
scratches were performed with the aid of a nee-
dle and the samples were applied once again.
The evaluation followed the same procedure al-
ready described for unbroken skin 27.

RESULTS AND DISCUSSION
According to the TLC results, it was possible

to observe that in some cases the chamomile
extracts produced in laboratory contained apige-
nine, but no luteoline or quercetine, (Fig. 1). It
was observed a higher concentration of apige-
nine in RCE and a similar profile was observed
in CEES.

The fact the extracts did not have the three
analyzed flavonoids can be explained according
to Farias 28, who mentions that the quality of the
raw materials alone does not guarantee the effi-
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ciency, safety and quality of the final product.
The safety and the efficiency of a phytothera-
peutic drug must be defined for each product,
because they are dependent on several factors,
such as the methodology of collection of the ex-
tracts, the formulation and the pharmaceutical
form of the final product, among other factors.
Therefore, procedures for extract preparation
must be standardized, in order to obtain the so
called standardized products.

During the stability study, the formulations
were macroscopically analyzed during the pre-
determined periods, totalizing 90 days of obser-
vation. The evaluation criteria were based on
the literature, considering that certain physical
and chemical alterations could not be tolerated,
such as the presence of syneresis and expres-
sive variations on the pH and viscosity values
which could jeopardize the stability of the
preparations 29,30.

During the freeze/thaw test (preliminary
evaluation), all preparations were stable. During
the accelerated study, at the end of 15 days, the
HEC gel formulations (F5 and F6) displayed a
change in the odor and beginning of syneresis
at 37 ± 2 °C e 50 ± 2 °C, thus remaining until
the end of 90 days.

Formulations prepared with HPMC (F7 and
F8) at 30 days displayed at 37 ± 2 °C and 50 ± 2
°C a syneresis process. At 90 days, the same
happened to the samples kept at 50 ± 2 °C, pre-
senting a modified odor, in addition to syneresis. 

Figure 1. Thin layer chromatography: 1: quercetine,
2: luteoline, 3: apigenine, 4: RCE, 5: CEES.

Figure 2. Viscosity values of carbopol gels (CEES e
RCE), under storage conditions at temperatures of 20
± 2 °C.

As regarding pH evaluation, there was no
significant alteration during the 90 days of ob-
servation in all analyzed gels, with pH values re-
maining between 5.0 and 6.0. The values of the
initial pH of formulations carbopol gels remain-
ing between 5.5 and 6.0; HEC gels remaining
between 5.8 and 6.0 and HPMC gels 5.6 and 6.0.

According to Ansel et al. 31 and Ferreira 24,
the pH determination is very important in the
stability study as alterations on pH values may
occur due to impurities, hydrolysis, decomposi-
tion and error in the process. 

It is important to mention that homogeneity,
color, odor, consistency and texture constitute
the most simple verification method regarding
the quality of the product. The color and odor
modifications may provide indication of chemi-
cal and microbiological alterations 32. For Barry
33, the homogenous appearance and nice odor
are desirable characteristics. 

The analysis of the rheological behavior of
the formulations provided important data re-
garding physical characterization of the involved
systems. The carbopol gels with both extracts of
the study showed an absence of instability,
whereas the HEC and HPMC gels showed rele-
vant variations regarding viscosity during the 90
days of observation, according to Figures 2, 3
and 4, respectively.

Figure 3 shows a considerable increase in
the viscosity HEC gel CEES 3% and 5% for both
formulations 5 and 6. After 60 days the materials
display a more complex response to the shear-
ing motion. The results indicates that beyond
this critical time there is a structural change in
the gel on shearing under constant shear rate,

Time (days)

Vi
sc

os
ity

 (c
P)



578

QUEIROZ M.B.R., MARCELINO N.B., RIBEIRO M.V., ESPINDOLA L.S., CUNHA F.R., da SILVA M.V.

causing a time-dependence viscosity. We at-
tribute this observed phenomenon to a kind of
Rheopexy, in which unstable aggregate struc-
tures (or higher particle packing) have formed
under moderate shear after a sufficient long
time, due to Van-der-Waals forces. These unsta-
ble structures are usually non-homogeneous
and anisotropic, characterized by the strong
non-linear behavior (time-dependence viscosity)
of the HEC gels. It is important to note that the
observed structural changes here take place
over a time scale which is much longer than the
well-known linear viscoelastic response times.

According to Mambro & Fonseca 34, the de-
crease in the viscosity observed can be due to
the extract incorporated in the formulations. A
decrease of 20% in the viscosity of formulations
may occur when plant extracts such as 2%
Salvia officinalis, Centella asiatica or Calendula
is added to them.

Based on the results displayed both on pre-
liminary stability and accelerated stability of the
gels being studied, we can draw the conclusion
that carbopol gels, both with CEES and RCE in
the studied concentrations displayed a higher
stability when compared to the HEC and HPMC
gels. 

The toxicity test in albino rabbits was per-
formed with carpobol gels chosen as the stable
formulation within the 90 days of observation.
When the gels were applied to unbroken skin,
no relevant irritation was observed, according to
the Draize table. 

However, when abrasion to the skin of the
animals was made with the aid of a needle, the
F1, F3 and F4 formulations caused little irrita-
tion. All edema and erythema irritations caused
by the formulations were mild and at the end of
72 h after the test, practically the skin from all

Figure 4. Viscosity values of HPMC gels (CEES), un-
der storage conditions at temperatures of 20 ± 2 °C.

Figure 3. Viscosity values of HEC gels (CEES), under
storage conditions at temperatures of 20 ± 2 °C.
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rabbits was already free of any irritation. The
toxicological tests performed on the negative
(carbopol gel) and positive (Voltaren Emulgel®)
control groups did not show any irritation. 

Previous studies showed that the use of
chamomile oil caused moderate irritant effect
both on the unbroken skin and on the broken
skin of rabbits, when observed 24 h after the
application. On the other hand, when applied to
the skin, chamomile oil compresses did not
cause irritation in humans 48 h after the applica-
tion. Chamomile contains allergen products and
the most potent is represented by sesquiterpene
lactones, present in small amounts such as an-
thecotulid, which has strong allergenic contact
activity in the sensitization tests 15.

CONCLUSIONS
The results obtained with the development

of semi-solid formulations containing
chamomile extract, preliminary evaluation of
stability and study of accelerated stability lead to
the conclusion that it is possible to keep the sta-
bility of jellifying preparations using carbopol
940P during an observation period of 90 days
under thermal stress conditions. 

Another relevant aspect was the achieve-
ment, through the extractive process of macera-
tion of the chamomile’s floral capitula, of an
ethanolic extractive solution and raw extract in
the presence of apigenine, which is one of the
most important chamomile flavonoids. 

Carbopol gels with 3% and 5% CEES and
RCE, applied to the unbroken skin of rabbits,
did not show a cutaneous irritation potential.
However, when the gels were applied to bro-
ken skin, the formulations containing CEES 3%,
RCE 3% and RCE 5% caused a hardly perceptive
irritation of no relevance. 
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Other tests will be necessary for the evalua-
tion of the anti-inflammatory action of the ob-
tained extracts in the carbopol gel. This will al-
low the confirmation of the efficacy of this plant
for topical use as a phytotherapeutic agent of
choice in cases of edema and inflammation,
with the possibility of becoming an alternative
formulation to diclophenac sodium, widely used
in therapeutics. 
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