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Summary: Nogueira CS, Lima LC, Paris VC, Neiva PM, Otani ET, Couceiro RO, Burim F, Ferreira Junior JAF, Cadecaro P – A Comparative Study 
between Bupivacaine (S75-R25) and Ropivacaine in Spinal Anesthesia for Labor Analgesia.

Background and objectives: Spinal anesthesia is used for relief of pain during labor and it is associated with low indices of complications. Stud-
ies with levorotatory enantiomers of local anesthetics demonstrate higher safety due to the lower cardiotoxicity. The objective of this study was 
to evaluate the latency and duration of analgesia and maternal and fetal repercussions with bupivacaine (S75-R25) and ropivacaine in spinal 
anesthesia for labor analgesia.

Methods: A prospective, double-blind, randomized clinical assay was undertaken with 49 labouring parturients with low risk, with indication of 
vaginal delivery, ages 15 to 35 years, ASA I or II, divided into two groups: GI – 0.25% bupivacaine (S75-R25); GII – 0.20% ropivacaine. 

Results: A statistically significant difference was observed between the two groups 30 minutes after the spinal anesthesia, and pain scores 
were higher in the ropivacaine group. Statistically significant differences were not observed regarding the latency of analgesia, sensorial level of 
the blockade, volume of local anesthetic, rescue dose, duration of labor and analgesia, frequency of instrument-assisted labor, hemodynamic 
changes, Apgar scores or umbilical cord blood pH, and incidence of adverse events.

Conclusions: The use of bupivacaine (S75-R25) and ropivacaine in labor analgesia provided good conditions for spinal anesthesia with small 
indices of adverse events.

Keywords: ANALGESIA, Labor; ANESTHESICS, Local: bupivacaine in excess enantiomeric, ropivacaine; ANESTHESICS TCHNICS, Regional: 
peridural block.
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INTRODUCTION

Bupivacaine is a local anesthetic with high-potency and 
long-duration and differential sensorial-motor blockade 1. 
It is presented as a racemic mixture composed of 50% of 
the S isomer and 50% of the R isomer (S50-R50), and its 
use in obstetrics has been questioned by Albright throu-
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gh the publication of clinical reports of cardiotoxicity in 
1979 2. Clinical studies on stereoselectivity demonstrated 
that a large proportion of bupivacaine toxicity is due to its 
dextrorotatory isomer R (+). Levorotatory isomers of local 
anesthetics showed more clinical safety due to their lower 
cardio- and neurotoxicity 3,4. The epidural administration of 
levobupivacaine (100% of the S isomer) is associated with 
lower intensity of the motor blockade, which is apparen-
tly dose-dependent when used concentrations of 0.0625% 
and 0.5% 5.

A 50% enantiomeric excess bupivacaine (S75-R25) refers 
to the solution that contains 75% of the S isomer and 25% of 
the R isomer. The objective of this mixture is to join the safety 
of the levorotatory isomer with the efficacy of the motor blo-
ckade of racemic bupivacaine.

Regarding the use of stereoisomers in labor analgesia, it 
has been demonstrated that ropivacaine has good maternal-
fetal results with adequate analgesia, minimal motor blocka-
de, and elevated Apgar scores and adaptability and neurolo-
gic capacities 6.

The objective of the present study was to evaluate the qua-
lity of analgesia and maternal and fetal repercussion of bupi-
vacaine (S75-R25) and ropivacaine in spinal anesthesia for 
labor analgesia.
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METHODS

This study was conducted in two hospitals specialized on the 
care of parturientss: the Instituto de Instituto de Medicina In-
tegral Professor Fernando Figueira (IMIP) in Recife-PE, and 
Santa Casa de Misericórdia de Santos in Santos-SP, after ap-
proval by the Ethics on Research Committee (CEP, from the 
Portuguese). One of the CEPs did not approve the inclusion 
of underage patients.

A prospective, double-blind, randomized clinical assay was 
undertaken to compare the quality of analgesia and the inten-
sity of the motor blockade of 0.25% bupivacaine (S75-R25) 
and 0.20% ropivacaine in continuous spinal anesthesia for 
labor analgesia.

Patients were included in the study after signing the informed 
consent. Forty-nine parturientss of low risk in labor, with indica-
tion of vaginal delivery, physical status ASA I or II were included 
in the study and randomly divided into two groups: GI – 0.25% 
bupivacaine (S75-R25) and GII – 0.20% ropivacaine.

Parturientss were excluded from the study for the follo-
wing reasons. Those with relative or absolute contraindica-
tions to vaginal delivery and continuous spinal anesthesia; 
history of hypersensitivity to the local anesthetics; use of 
opioids during labor; lack of pre-natal follow-up; labor las-
ting more than 12 hours or less than 1 hour; previous cesa-
rean section; complications of pregnancy such as placenta 
previa, preeclampsia or eclâmpsia; maternal-fetal malnutri-
tion; important accidents during pregnancy; spinal lesions, 
peripheral neuropathies or any other neurologic disorders 
that lead to changes of sensitivity and/or motricity; decom-
pensated diabetes or hypertension; history of alcohol and/
or drug abuse; cardiopathies, especially myocardiopathies 
and valvulopathies; important cognitive changes; changes 
in safety exams (hemoglobin, hematocrit, fasting blood 
glucose, urinalysis, syphilis serology, and HIV); twin preg-
nancy; signs of intrauterine distress, and abnormalities of 
fetal vitality, prematurity, or important delayed labor, non-
cephalad presentations, small or large for gestational age, 
and fetal malformations.

The following parameters were evaluated:

1. Latency of analgesia (time from the administration of the lo-
cal anesthetic and maximal level of the sensorial blockade).

2. Level of sensorial blockade as determined by the loss of 
thermal and pain sensitivity in sacral, lumbar, and thoracic 
dermatomes.

3. Time until the solicitation of the first rescue dose (of the 
local anesthetic solution by the parturient or the visual 
analogue scale VAS ≥ 3).

4. Pain scores as determined by the visual analogue scale.
5. Degree of motor blockade evaluated by the RAM (rectus 

abdominis muscle) scale and ambulation.
6. Duration of analgesia (time from the administration of 

the local anesthetic and the end of the second stage of 
labor).

7. Frequency of instrument-assisted birth and total volume of 
local anesthetic used.

8. Degree of vitality of the newborns using the Apgar score in 
the fifth minute and neonatal acidosis, defined as the pH 
of umbilical cord blood below 7.20.

A venous access was secured before the anesthetic blo-
ckade with an 18G catheter, and patients were monitored 
with cardioscope, pulse oximeter, and non-invasive blood 
pressure. The time of the beginning of the procedure and 
initial pain score were recorded. Afterwards, lumbar punc-
ture was performed with an 18G Tuohy needle using the 
median approach and the epidural catheter was inserted 
and fixed.

Pregnant patients in GI and GII received 10 mL of one of 
the anesthetic solutions used in the study according to prior 
randomization.

The study solutions were prepared by the product develop-
ment sector of the Laboratory CristáliaTM in 20 mL vials.

Vials were identified with the allocation number of pa-
tients and the volume of the vial. The random distribution of 
the study was done by the laboratory. Motor blockade, pain 
scores, and the need of rescue doses of the local anesthe-
tic were evaluated every 30 minutes (Mi = before analgesia; 
M30 = 30 minutes after analgesia; M60 = 60 minutes after 
analgesia and so forth, until the end of labor). A rescue 
dose of 5 mL of the same local anesthetic in the same con-
centration of that used at the beginning of analgesia was 
administered whenever the parturient complained of pain 
of 3 or more than 3 in the visual analogue scale, including 
during the expulsive period. In case of any degree of mo-
tor blockade that could interfere with the evolution of labor, 
the concentration of the rescue dose of the local anesthetic 
was reduced by 50%.

In the statistical analysis of the results, non-parametric Chi-
square, Fisher exact, and Mann-Whitney test, the parametric 
non-paired t test, and linear regression test were used with a 
level of significance of 0.5% (p < 0.05). When 0.05 < p < 0.10, 
it was considered a tendency towards significance7.

RESULTS

At the end of the study, 49 patients were included, of which 
23 (GI) received 0.25% bupivacaine (S75-R25) and 26 (GII) 
0.20% ropivacaine.

Both groups were homogenous regarding age (p = 0.70), 
weight (p = 0.58), height (p = 0.41), BMI (p = 0.95), and use of 
concomitant medications (p = 0.69). In the bupivacaine group 
the mean age was 24.2 years, mean weight of 69 kg, and 
mean BMI of 27.01 kg.m-2, while in the ropivacaine group the 
mean age was 23.7 years, mean weight of 70.3 kg, and mean 
BMI of 27.05 kg.m-2 (Table I).

As for the evolution of labor, the mean time for analgesia 
was 6.7 minutes in GI, and 11.4 minutes in GII (p = 0.07). 
The mean latency for sensorial blockade of the T10 der-
matome was 23.5 and 28.9 minutes (p = 0.40) and for T12 
was 14.4 and 21.2 minutes for GI and GII, respectively, 
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without statistically significant difference between both 
groups (Table II).

Motor blockade and pain scores were evaluated before 
analgesia and every 30 minutes during labor. It was obser-
ved that the motor blockade did not differ significantly betwe-
en both groups, and analgesia did not interfere with patient 
ambulation , with a mean time of 81.1 and 76.9 minutes for 
GI and GII, respectively (p = 0.56). During periodic assess-
ment of analgesia, it was observed a statistically significant 
difference between both groups 30 minutes after the spinal 
anesthesia and pain scores were higher in the ropivacaine 
group (p = 0.01).

Regarding the administration of rescue dose, a significant 
difference between both groups was not observed. The ma-
jority of patients required a rescue dose, 60.9% in GI, and 
80.8% in GII (p = 0.22), but after 1 hour, only 6 patients 
(26.1%) in the bupivacaine group required one rescue dose, 
while 14 (53.8%) of the patients in the ropivacaine group re-
quired one or two rescue doses (p = 0.07). The total volume 
of local anesthetic used in rescue doses was similar in both 
groups (p = 0.19), with a mean of 9.9 mL in GI, and 11.8 mL 
in GII (Table III).

As for the frequency of spontaneous labor, forceps-assis-
ted labor, or cesarean section, a difference was not obser-
ved between both groups. The frequency of cesarean sec-
tions was 4.3% in GI, and 11.5% in GII (p = 0.72), and that of 
forceps-assisted labor was 17.40% in GI, and 11.50% in GII 
(p = 0.85) (Table IV).

A difference in Apgar score was not observed with a me-
dian of 9 in both groups (p = 0.33). The frequency of neonatal 
acidosis (pH < 7.20) was 30.4% in GI, and 8.0% in GII (p = 
0.08) (Table V).

Regarding the duration of analgesia, similar residual effi-
cacy was observed in both groups of 73.9% and 61.5% of the 
patients in the bupivacaine (S75-R25) and ropivacaine groups 
(p = 0.53).

As for safety analysis, preoperative laboratorial exams 
such as hemoglobin, hematocrit, and fasting glucose levels 
were similar. Variations in blood pressure and heart rate were 
similar in both groups at all moments. The incidence of adver-
se events was very low. One patient in the bupivacaine (S75-
R25) group reported headache, while one patient in the ro-
pivacaine group developed vomiting, one reported dizziness, 
and another complained of tingling in the lower limbs.

Table I – Biodemographic Data

G I (n = 23) G II (n = 26) Test 

Age (years) 24.2 ± 6.1 (24.0)* 23.7 ± 4.6 (23.5)* t = 0.37

  Minimum – Maximum 17 – 35 15 – 34 p = 0.7098

Weight (kg) 69.0 ± 8.6 (70.0)* 70.3 ± 8.3 (68.3)* t = 0.56

  Minimum – Maximum 51 – 82,7 59 – 93 p = 0.5811

Hight (m) 1.60 ± 0.05 (1.60)* 1.61 ± 0.06 (1.60)* t = 0.82

  Minimum – Maximum 1.47 – 1.70 1.49 – 1.77 p = 0.4156

BMI (kg.m-2) 27.01 ± 3.05 (27.22)* 27.05 ± 2.40 (26.07)* t = 0.06

  Minimum - Maximum 19.92 – 30.91 23.88 – 32.05 p = 0.9555

*Média ± Dp (mediana);
GI – bupivacaine S75-R25 at 0.25% e GII – ropivacaine at 0.20%.

Table II – Labor Analgesia

G I (n = 23) G II (n = 26) *

Latency for the Disappearance of Pain (min)

  N 23 26 U = 209.0

  Mean ± SD (median) 6.7 ± 4.9 (5.0) 11.4 ± 11.3 (8.0) p = 0.0714

  Minimum – Maximum 2 – 20 2 – 52  

Latency for Sensorial Blockade in the T10 Dermatome (min)

  N 23 26 U = 257.0

  Mean ± SD (median) 23.5 ± 24.4 (8.0) 28.9 ± 27.4 (15.0) p = 0.4001

  Minimum – Maximum 2 – 90 0 – 105  

Latency for Sensorial Blockade in the T12 Dermatome (min)

  N 22 25 U = 209.0

  Mean ± SD (median) 14.5 ± 12.8 (10.0) 21.2 ± 18.4 (10.0) P = 0.1594

  Minimum – Maximum 3 - 50 4 – 65

GI – bupivacaine S75-R25 at 0.25%;  GII – ropivacaine at 0.20%; SD – standard deviation; * Mann-Whitney Test.
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Table III – Rescue Dose 
G I G II Test

Rescue Doses
  Yes 14 (60.9%) 21 (80.8%) µ21 = 1.49
  No 9 (39.1%) 5 (19.2%) p = 0.2217
Nº of rescue doses 
  N 23 26
  Mean ± SD (median) 1.2 ± 1.2 (1.0) 1.9 ± 1.8 (1.0) U = 242.5
  Minimum – Maximum 0 – 3 0 – 6 p = 0.2577
  None 9 (39.1%) 5 (19.2%)
  1 4 (17.4%) 10 (38.5%)
  2 6 (26.1%) 4 (15.4%)
  3 4 (17.4%) 1 (3.8%)
  4 0 (0.0%) 3 (11.5%)
  5 0 (0.0%) 1 (3.8%)
  6 0 (0.0%) 2 (7.7%)
Volume of the rescue doses (mL)
  N 14 21
  Mean ± SD (median) 9.9 ± 3.8 (10.0) 11.8 ± 8.6 (10.0) U = 144.5
  Minimum – Maximum 5 – 15 5 – 30 p = 0.9129
Time until first rescue dose (min)
  N 14 21
  Mean ± SD (median) 80.4 ± 61.8 (65.0) 53.5 ± 40.3 (40.0) U = 107.0
  Minimum – Maximum 15 – 240 10 – 150 p  = 0.1780
Nº of rescue doses after 60 min
  None 17 (73.9%) 12 (46.1%)
  1 6 (26.1%) 12 (46.1%)
  2 0 (0.0%) 2 (7.7%)
  Mean ± SD (median) 0.26 ± 0.45 (0,0) 0.62 ± 0.64 (1,0) U = 210,0  

p = 0.0746

GI – bupivacaine S75-R25 at 0.25%;  GII – ropivacaine at 0.20%; SD – standard deviation.

Table IV – Labor Evolution 
 G I G II Test
Motor blockade interfering with labor evolution
  Yes 1 4.30% 0 0.00% c21 = 0.00
  No 21 91.30% 25 96.20% p = 0.9485
  Not evaluated 1 4.30% 1 3.80%  
Need of Forceps
  Yes 4 17.40% 3 11.50% c21 = 0.03
  No 18 78.30% 22 84.60% p = 0.8545
  Not evaluated 1 4.40% 1 3.80%  
Spontaneous Labor
  Yes 21 91.30% 23 88.50% c21 = 0.12
  No (Cesarean) 1 4.30% 3 11.50% p = 0.7268
  Not evaluated 1 4.30% 0 0.00%  
Time until birth (min)
  N 23 25
  Mean ± SD (median) 184.5 ± 118.3 (165.0) 169.3 ± 150.8 (96.0) U = 245.5
  Minimum – Maximum 40 – 430 55 – 645 p = 0.3861
Time until ambulation (min)
  N 22 24
  Mean ± SD (median) 81.1 ± 73.4 (62.5) 76.9 ± 96.2 (60.0) U = 282.5
  Minimum – Maximum 10 – 355 0 – 480 p = 0.5605

GI – bupivacaine S75-R25 at 0.25%;  GII – ropivacaine at 0.20%.

Tabela V – Evaluation of the Fetus
 G I G II Test
pH of the umbilical cord (< 7.2 vs ≥ 7.2)
  < 7.2 7 30.4% 2 7.7% X21 = 3.02
  ≥ 7.2 13 56.5% 21 80.8% p = 0.0820
  No results 1 4.3% 0 0.0%
  Not collected 2 8.7% 3 11.5%

Mean ± SD (median) 7.223 ± 0.15 (7.247) 7.266 ± 0.08 (7.276)
t = 1.04  
p = 0.3055 

Apgar (5 min)
  N 23 25
  Mean 8.7 8.9 t = 0.98
  Standard deviation 0.9 1.0 p = 0.3316
  Median 9.0 9.0
  Minimum 7 7
  Maximum 10 10   

GI – bupivacaine S75-R25 at 0.25%;  GII – ropivacaine at 0.20%.
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DISCUSSION

Clinical studies with levorotatory enantiomers of local anes-
thetics demonstrated greater clinical safety due to less neuro- 
and cardiotoxicity 3,4. The literature has demonstrated that the 
administration of epidural bupivacaine (S75-R25) is associa-
ted with lower intensity of motor blockade 8,9, besides preser-
ving the differential blockade of racemic bupivacaine, repre-
senting an advantage of its use in labor analgesia 10,11,12,13. 
Parturientss who participated in this study received 0.25% 
bupivacaine (S75-R25) and 0.20% ropivacaine.

Studies based on up-and-down sequential allocation method 
have demonstrated the lack of statistically significant differences 
in the minimal anesthetic concentration between levobupiva-
caine and ropivacaine 14,15, besides suggesting that the latter is 
possibly less potent than racemic bupivacaine. However, other 
clinical studies comparing epidural racemic bupivacaine and ro-
pivacaine in labor analgesia revealed contradictory results. On 
the other hand, recent studies have demonstrated that ropiva-
caine and bupivacaine are equipotent. Those considerations are 
even more inconclusive when comparing ropivacaine with bupi-
vacaine (S75-R25) due to the lack of data in the literature. There-
fore, the authors decided to use the concentrations commercially 
available in the Brazilian market.

Those patients who received 0.25% bupivacaine (S75-
R25) presented at 30 minutes of analgesia lower pain scores 
than those who received ropivacaine. The incidence of spon-
taneous ambulation and motor blockade by the RAM scale did 
not differ between both groups.

Nakamura et al. 6, investigating labor analgesia in a clinical 
randomized study, evaluated 33 patients who received epidu-
ral bupivacaine, ropivacaine, or levobupivacaine all at a con-
centration of 0.125%, and concluded that the motor blockade 
was more intense with levobupivacaine than with bupivacaine 
or ropivacaine.

Those results are conflicting with ours since when analyzing 
the motor blockade we observed that it was similar in both bu-
pivacaine (S75-R25) and ropivacaine groups because there 
is a predominance of levorotatory isomers in both solutions 13. 
Despite in vitro studies having suggested that both isomers of 
bupivacaine are equipotent for the motor blockade 20, a more 
recent in vitro study indicated that that the dextrorotatory is 
more potent than the levorotatory in inhibiting sodium chan-
nels 21, justifying the presence of lower motor blockade when 
a mixture with greater concentration o the S isomer is used.

Indeed, a clinical study comparing 0.5% racemic bupi-
vacaine with 0.5% bupivacaine (S75-R25) in 44 patients 
undergoing spinal anesthesia for vascular or orthopedic 
procedures of the lower limbs demonstrated that the de-
gree of motor blockade was more intense in the racemic 
bupivacaine group 8.

The blockade of skeletal muscles is one of the most unde-
sirable effects during labor analgesia attributed to local anes-

thetics due to the risk of increasing instrument-assisted labor, 
longer duration of labor, and maternal dissatisfaction 22,23. 
Labor analgesia when properly conducted does not interfere 
with uterine dynamics, and it does not prolong the duration of 
the first stage of labor. For the second stage, care regarding 
the volume and concentration of the local anesthetic should 
be taken to preserve muscular strength 24,25. The use of lo-
wer concentrations of local anesthetic in spinal anesthesia 
does not seem to affect the evolution of labor 26. In our study, 
a difference in the incidence of cesarean sections or use of 
forceps was not observed between the study groups, which 
was similar to that reported in the literature 6,24,27, even using 
concentrations of 0.25% bupivacaine, considered a little more 
elevated than those used more often, i.e., below 0.25%.

The present study demonstrated a tendency towards a lo-
wer latency in the bupivacaine (S75-R25) group, which might 
be advantageous in situations in which fast pain relief is desi-
rable such as labor 13.

Lower pain scores at 30 minutes observed in the bupiva-
caine (S75-R25) group are similar to those reported in another 
study that compared the analgesia of racemic bupivacaine to 
that of bupivacaine (S75-R25). Those authors observed that 
pain intensity during the evolution of labor was similar betwe-
en groups, except at 45 minutes, when patients on 0.25% bu-
pivacaine (S75-R25) presented lower pain scores 11.

It is important to consider that those two last results could be 
explained by the fact that the group who used 0.25% bupiva-
caine (S75-R25) received higher concentration of anesthetics 
than the group who received ropivacaine (0.2%). Note that the 
pharmacological profile of anesthetics with greater proportion 
of the levorotatory isomer allows increasing its concentration 
with little change in the intensity of the motor blockade 13.

In the present study, newborns in both groups presented 
good vitality. Those born from mothers who receive bupiva-
caine (S75-R25) had a statistical tendency for greater inci-
dence of acidosis (pH < 7.2). However, those results were 
not clinically significant since Apgar scores were elevated 
and similar in both groups.

In our study, it was not possible to correlate the incidence of 
acidosis with the time the newborn remained in the birth canal.

Investigating the efficiency of levobupivacaine (100% le-
vorotatory bupivacaine) and bupivacaine (S75-R25) in spinal 
anesthesia, some authors observed a low incidence of side 
effects, good receptivity of the method by patients, absence of 
transitory postoperative neurologic symptoms, and adequacy 
of motor and sensorial blockades, which indicated the safety 
of those solutions in lumbar spinal anesthesia 9. In the present 
study, we observed a low frequency of adverse effects, and 
they were all considered not severe.

When comparing two local anesthetics, bupivacaine (S75-
R25) and ropivacaine, whose profile is associated with lower 
neuro- and cardiotoxicity, we conclude that both drugs in low 
concentrations can be used for labor analgesia.
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Resumen: Nogueira CS, Lima LC, Paris VC, Neiva PM, Otani ET, 
Couceiro RO, Burim F, Ferreira Junior JAF, Cadecaro P – Estudio 
Comparativo entre la Bupivacaína (S75-R25) y la Ropivacaína en 
Bloqueo Epidural para Analgesia de Parto.

Justificativa y objetivos: La anestesia epidural se usa para el alivio 
del dolor en el parto y está asociada a bajos índices de complicacio-
nes. Estudios con enantiómeros levógiros de los anestésicos locales, 
han demostrado una seguridad más elevada en función de una me-
nor cardiotoxicidad. Este estudio quiso evaluar la latencia y la duraci-
ón de la analgesia y las repercusiones maternas y fetales con el uso 
de la bupivacaína (S75-R25) y de la ropivacaína cuando se usan para 
la analgesia de parto por bloqueo epidural.

Métodos: Realizamos un ensayo clínico prospectivo, encubierto y 
randomizado, con 49 pacientes gestantes a término, que presenta-
ban bajo riesgo, con indicación de parto vaginal, y una edad entre los 
15 y los 35 años, ASA I o II distribuidas en dos grupos: GI – bupiva-
caína (S75-R25) 0,25%; GII – ropivacaína a 0,20%.

Resultados: Quedó evidenciada la diferencia estadísticamente 
significativa entre los dos grupos, 30 minutos después de la ad-
ministración de la epidural, siendo que las puntuaciones de dolor 
fueron más elevadas en el grupo que utilizó la ropivacaína. No se 
encontraron diferencias estadísticas significativas en cuanto a la 
latencia de la analgesia, nivel sensorial del bloqueo, volumen del 
anestésico local, dosis de rescate, duración del parto y de la analge-
sia, frecuencia de parto instrumental, alteraciones hemodinámicas, 
puntuaciones de Apgar o pH del cordón umbilical e incidencia de 
eventos adversos.

Conclusiones: El uso de la bupivacaína (S75-R25) y la ropivacaí-
na para la analgesia de parto, proporcionó buenas condiciones para 
la realización de la anestesia epidural con pequeñas incidencias de 
eventos adversos.

Descriptores: ANALGESIA; ANESTÉSICO, Local: levobupivacaína 
en exceso enantiomérico, ropivacaína, epidural continua.

Ayuda financiera: Los dos principales investigadores recibieron una 
ayuda del Laboratorio Cristália.


