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Abstract 

291 

Stryphnodendron polyphythum Mart., popularly known as BarbatimAo, is a native Brazilian tree widely used in 
folk medicine as a wound Cotyledonary node segments were placed on Murashige and Skoog (MS) 
medium supplemented with different types and concentrations of cytokinins, The medium that gave best shoot 
proliferation contained 13.3 AM 6-benzyladenine (BA). However, MS supplemented with 0.04AM 13A and 0.005 
AM indole-3-acetic-acid enhanced shoot length. Root formation was best on shoots inserted into medium with 
half-strength macronutrients supplemented with 5.37 pM naphthaleneacetic acid and 80 mg I �I phloroglucinol. 

Stryphnode polyphythu ?art, (Mimosoideac), 
popularly known as Barbatimao, is a leguminous tree 
native to scrub-land regions (savannah-like vegetation) 
of Brazil and widely used in folk medicine to heal 
wounds. 

Rapid and progressive deforestation is endanger-
ing several plant species, Goodland (1979) stated that 
forest regions inside scrub-land are preferable for agri-
cultural exploitation due to the occurrence of areas with 
fertile soil. Moreover, basic studies on the physiology, 
morphology, photochemistry and conventional propa-
gation techniques of most of these species are being 
conducted very slowly, 

The objective of this study was to develop a micro-
propagation protocol for S, polyphythum, which is pop-
ularly known for containing in its bark a sap which acts 
like a potent wound healing agent. 

Seeds of Stryhnodendron polyphythum were col-
lected in September, 1992, from scrub-land near the 
city of Sacramento, state of Minas Gerais, Brazil, 
and placed to germinate in vitro in glass jars (45 x 
95 mm) on semi-solid MS medium, closed with alu-
minum foil or ex vitro in plastic pots (40 x 100 mm) 
in sand kept in a greenhouse, After 30 days, only 
seeds germinated in sand under non-stcrile conditions 
inside the greenhouse produced seedlings with uniform 
growth (5 cm high). Cotyledonary node segments from 

these plants were used as initial explants. Explants; 
were surface disinfested with 0.1% (w/v) benornyl 
plus 0.5% (v/v) Tween 20 for 30 min, 70% ethanol 
for 40 sec. and 0. 1 % (w/v) sodium hypochlorite for 15 
min, Surface disinfested explants were then inoculat-
ed on basic MS medium (Murashige & Skoog 1962) 
supplemented with 3% (w/v) sucrose and 0.7% (w/v) 
Difco Bacto-agar. After 30 days, explants; were trans-
ferred to different media supplemented with growth 
regulators as described below. In all experiments the 
explants were inoculated in glass test tubes (22 x 85 
mm) each containing 5 ml of medium and closed with 
polypropylene closures (Bellco). The pH was adjust-
ed to 5.7 (except for the experiment concerning the 
influence of pH on shoot height and shoot forma-
tion) and autoclaved at 121 *C and 98 kPa for 15 
min, The test tubes were sealed with plastic film and 
exposed to a 16-h photoperiod (40 ymol m� 2 s � 1, 8 5 
W cool-white GE fluorescent lamps) at 25 ?_- 2 QC. 
In all experiments, observations were made after 30 
days of subculture, In shoot formation experiments the 
explants were transferred to MS medium supplement-
ed with different cytokinins, 6-benzyladenine (BA), 2-
isopentyladenine (2ip) or 6-[4-hydroxy-3-methyl-cis-
2-butenylamino] purine (zcatin), which were added 
individually at various concentrations (0.04, 2.2, 4.4, 
13.3 or 44.4 AM). The effect of indole-3-acetic-acid 
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Pharmaceutical formulations of Rhizophora mangle L 

tion. 

The present invention is related with two pharmaceuticaf formulations which active 
principles are of vegetal origin and as a second point, its uses? therapeutical and 
prophilactic in veterinary and human medicine. In both cases there are no 
antecedents of the uses of these active principles of Rhjzc)phora man-cle L as 
formulated medicaments with the purpose as those described in the present 
invention. 

This plant is well known in Cuba as Mangle Rojo; Mangle zapatero or Mangle 

colorado in Puerto Rico-, Mangrove in Florida and the Antillas of english 
language and Mangle coloraido also in Mexico, Panarrid, Guatemala and 
Venezuela. There are reports particularly in Cuba of the use of its bark as 
astringent and to avoid haemoptysis. By the other hand, during some time it was 
often spoken of its uses against the leprosy with clear examples of its applications 
in these cases (Roig, 1974), 

The two formulations of the invention contain as distintive chemical constituents, 
tanins_?s iron complexes which confere the redish colour to the vegetal and its 

proteins, alcaloids and minerals (calcium, manganese, phosphorus, 
magnesium zinc and free iron) which indicates a synergic effect of all the elements 
present in confering the action to the product, particularly the cicatrizant effect, 
compared with the tanic acid and other vegetal tanins that majoritary confere the 
w.Q?,j_ndes -astringency,, 

When a comparisson of the cicatrizant effect of one of the formulations with 
another product for similar purposes and chemically obtained was done, ’it was 
demonstrated higher results due to the acceleration in a quick way and with bette 
effectivity of the cicatrizant process. 

The formulation that shows desinfectant properties was tested in post milking 
mammary washes in the mastitis prevention, because of the effert that produces 
when it forms a protector sea) that avoids the presence of microorganisms like 
Sta,ohilococcus aurieus, Streptococcus agatacteae, point that makes the 
differences with the other conventional mammary desinfectants, which reports 
don’t evidence this effects. When the bactericide activity, according the technique 
of Daguet and Chabbert (1972) was done, it was observed that from the 
concentration of 8 mg/m! on, the formulation was capable of inhibit the growing of 
the maj 

I 
or provoking bovine, mastitis pathogens mentioned before, 

The mammary desinfectant formulation was used by immersion of the milking cow 
teats in 5 mL of the product, showing "in vitro" effectivity at 10 minutes of being 
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applied in accord with other tested mammary desinfectants, A reduction of 82,3% 
and 40,7% for Streptococcus agalacteae and Staphilococcus aureus, respectively, 
was obtained in natural conditions, which meets the requirements of the National 
Mastitis Council, when catalogue a mamary desinfectant as efficient. 

in the particular case of the mastitis prophylaxis the chemical mammary 
desinfectants hold also a big residuality as in the case of the ammonium-
carbamide based and the iodine solutions (iodophorous). The water solubility of 
the present formulation guarantees its total disappearance from the udder, which 
results very useful for a product like this. 

The formulations, besides the therapeutic effects, also have as a characteristic, a 
low production costs and low levels of residuality or undesirable secunclary 
effects, which give to the products advantage over other medicaments. 

According to the formulation, in the case of the cicatrizant the method of treatment 
includes the topic application over all the affected zone as well in open woundes 
of traumatic origin as in surgical suturs, during five days with a frequency of once 
in a day, some times requiring two daily applications in the same interval of time in 
the most severe --ases, no matter the animal species, weight or age. This dosage 
regime is valid for the treatment of wouncles and also in the omphalitis. The use of 
this formulation as antiseptic in general may also include the treatment of any 
infection of the mucouses and those produced by fungi. Working with isolated 
guinea pig uterus, the beneficial effect on the uterine smooth motility was 
evidenced, which contributes to shorten the therapeutic fase by the easier 
evacuation of puerperal tissular detritus, 

The effectivity studies in experimentation animals show positive and independents 
effects as well in the antiseptic as in the cicatrizant action. which result very 
profitable for the securiry they offer also in the human use. 

The following examples show the effectivity of the formulations described in the 
present invention: 

Example No. I 

Obtainment of the formulations 

The barks of Rhizophora mar?qle L are triturated in a mill and subjeted to an 
extraction process with watery solvents, using a double inoxidizable steel reactor 
(AISI-316, Tecalse Resco of 250 L of capacity with anchor agitation system) to a 
velocity of 32-185 rpm, working preasure of 3-8 baC’ , temperature of 90-100 OC 
and time of 15-35 minutes. The obtained extract is vacuous filtered and is 
concentrated in a smalted reactor (3009, De Dietrich)) to a third of the initial 
volume; determining the dry matter concentration and depending of the obtained 

r_%s inerrri rro &Ljccr top ii c nal 
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value the desired concentrations are regulated according to the type of formulation 

to be prepared, SubseqUently the necessary quantities of excipients are added for 
each formulation to obtain according its uses and the pH is tested being in a range 

of 4-6. 

The cicatrizant and antiseptic formulations are prepared with a concentration of 

1,5 to 3,0% of dry matter obtained from the vegetal material s,.?itably mixed with an 
alcoholic solution of methyl-p-hydroxibenzoate 0,18-0.25% and propyl-p-
hydroxibenzoate 0,02-0.05%. Also propilenglycol 10-15% as stabilizer is added -

The desinfectant formulation is prepared with a concentratin of 3,0 to 4,5% of dry 
matter obtained from the vegetal material in a aqueous vehicle, suitably mixed with 
an alcoholic SOILItion of methyl-p-hydroxibenzoate and propyl-p-hydroxibenzoate 
to the same concentrations before mentioned, using in this case glycerin or 
sorbitol 10-15% as stabilizer and/or for moistening the udder. 

Examgle No. 2 

Application of the cicatrizant formulation in open and closed woundes 

The experiment was made in rabbits and calves, In the rabbit case the work was 
done with clinically healthy and controlled animals. They were cjivided into two 
groups, provoking to them woundes in the lumbary region in both sides of the 
spine, One of th-3 woundes was sutured and the other was kept upen. In one group 
the formulation was applied topically every day once in a day during 21 days and 
to the other group only sterile bidestilated water as excipient of the solutions, 

It was controlled the cutaneous reaction around the wound, inflamatory reactions, 
evolution of the woundes into dry or with secretions, coaptation of the edges of the 
open woundes, time of complete cicatrization, type of cicatrization (for the first or 
second intention), Also the histopathologic evaluation of the open and closed 
woundes was done by the biopsy of their skin, In all cases the statistical* 
evaluation of the data obtained was done. 

In the case of the calves the procedure was similar but in this case three woundes 
were made in the dorsum lumbary region, all open, 

In the experiment with rabbits was observed that the cicatrizant formulation treated 
woundes, had a slight inflamatory reaction, no infection was present and were dry, 
with coaptation of the edges stimulated since the 14 days. All of them cicatrized 
totally for the first intention at 21 days. The sutured closed woundes did not 
present visible changes. Tha analysis of the lenght and width of the woundes 
demonstrated continue progressive disminution for those treated with the 
formulation as this was slowler in the control group during the first 14 days. The 
histologycal evaluation demonstrate a beneficiary effect in the cicatrization for the 

ai jownri rre 
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treated animals respect to the control group, evidencing the nooformation of the 
histoarchitecture of the skin with a greater presence of colagen, fibroblastas and 
the apparition of haemocapillars, The results in calves were very similar to the 
described above. 

ExampLe No, 3 

Effect in the prevention of umbilical infections in the calf. 

in a dairy with high incidence of umbilical infections, were studied 90 newborn 
Holstein calves divided into three experimental groups of 30 animals each, The 
cicatrizant formulation of Mangle Rojo and Lugol (a 5% iodated desinfectant) were 
used during 5 consecutive days, leaving a control group without treatment, The 
results showed a high protection in the treated animals, without significant 
differences between the use of the formulation and Lugol. In the control group 
46.7% of the animals were sick with omphalitis, omphaloat-thedtis and urakitis, 
which showed statistical differences (pZO.05%) when compared with the treated 
ones, The involved agents were Corynebacterium piogenes, Streptococcus sp. 
and Staphilococcus sp. 

With identical purposes 29 cattle units and a total of 484 Holstein calves and its 
crossbreeds were tried. The experiment lasted 10 months and the animals were 
divided in the same way than In the former case into three groups, The first group 
with 152 calves was treated with methylroseanilin 0.05%, the second with 209 
animals with the cicatrizant formulation and the third with 123 animals was left as a 
control group and treated with a blank solution, A low index of umbilical infections 
was present in the calves treated as well with the Mangle Rojo formulation as with 
the methylroseanilin one, without statistical differences between them, while in the 
control group an incidence of 46,7% of umbilical infections was found (pzO.05%), 
The isolated microorganisms were the same as for the former case. 

Example No, 4 

Treatment of the bovine endornetritis. 

58 Holstein cows with puerperal endometritis were treated, divided into two equal 
groups. The first group was treated with the antiseptic formulation of Mangle Rojo 
and the other remained as a control treated with the blank solution. Three 
applications each 48 hours were applied and the gynecological and clinical 
diagnosis were made for the detection of uterine infections. 

It was observed that the 79,3% of the animals treated with the formulation of 
Mangle Rojo were recovered in 7 days, while in the control group only 24% of the 
animals showed recovering (pZO.05%). 
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It is evaluated the possible irritating effect of the formulation in the teats of cows. 
The product was applied by dipping the teats in 5 mL immediately after the 
morning and afternocri milking, during 21 days according to the metodology 
proposed by Someville and Rose (1978), 

20 white skin cows were used with healthy teats and udders, mechanically milked 
twice in a day, with equal regime of management and pasturing, The pH of the 
solutions were measured during the 21 days that last the experiment and the 
extent of the irritation of the teat skin at the beggining and during the application at 
the 7, 14 and 21 days, The readings were made based in the identification of 
slight, moderated and serious lesions and no reactions. 

The 100% of the clesinfected teats present neither visible alterEtions nor reject to 
the milking machine pointed of some adverse effect. It was observed the presence 
of a layer in the teat skin that lasts between milkings and disappears with the 
washing of the udder acting as a physical barrier to the pass of the 
microorganisms. 

Example No. 6 

"In vivo" evaluation as a desinfectant in controlled conditions. 

Two herds of Holstein cows with the same handling. pasturing and mechanic 
milking in the morning and afternoon regime were used, 

A control unit and another treated one were designed, The first was composed by 
39 cows and was maintained during the 6 months of the experiment whitout the 
application of the final desinfection of the teats, The second one was conformed of 
20 treated cows to which the formulation of Mangle Rojo was applied by immersion 
of the teats in 5 mL. 

The clinical mastitis cases reported in the control dairy were 10, while in the 
desinfectiorl treated one only 4 cases showed the clesease where no cases of 
significant changes in the tissular structure of the teat were present. 

The statistical analysis of the date showed significant differences (pZO.01) 
between both units- The percent of reduction for Streptococcus agalacteae was 
82,3% and for Staphilococcus aureus 40,7%. The percent of reduction for the 
major pathogens reached 58,3%, This result with Streptococcus agalacteae when 
is compared with the values of 60,7%, 61,5% up to 66,41% obtained with iodated 
desinfectants in different concentrations (Boddie and col,, 1990; Oliver and col,, 
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1991), and others performed before with Chlorexidine gluconate where the 

response reached 68,1%, can be evaluated as adequated under the controlled 

conditions. Related with Staphilococcus aureus the results meet the requirements 

established by the National Mastitis Council where a 40% of efficacy for a 

desinfectant is accepted. 

[xample No 7 

Effect in the treatment of diverse pathologies in humans. 

Toxicologycal studies defining the innocuity of the obtained tormulations were 

done in the present invention. The dermic and oral acute toxicology, the 

subchronic short-term toxicology, primary dermic irritability, and cutaneous 

sensibilization were studied as well as mutagenic studies in experimentation 

animals and could be observed no adverse effects to the dossage levels of the 

active principles established in the formulations, 

Starting from the background findings the antiseptic and cicatrizant formulations 

have been applied in the treatment of humans with domestic woundes) sutured or 

not), burnings of first and second degrees as well as in varicose ulcerations. 

The studies in the antifungical effects "in vitro" and "in vivo" have corroborated the 

effectivity in the treatment of the dermic superficial mycosis. 

By the other hand these formulations have been applied in the gynecologic clinic 

for vulvovaginitis, candidiasis and trichomoniasis, observing the 100% of 

effectivity. 

Adjusting the therapeutic concentrations of the active principles to solid (pills) 

finished forms, an antiulcerating effect was obtained when the gastroduodenum 

pathologies were treated. 

The comparisson of one of the formulations, dernonstrAtIp the properties as 7 

cicatrizant with a similar product of chemical origin acl Y, gentian violet and 

alcohol, shows better results (Table 1) provoking th?a?6_16_rbitfbn of the cicatrizant 

process by the presence of a thin protector layer that is formed in the treated 

woundes where lesser inflamatory reactions, woundes; infection, presence of 

u 
ul’cers and a better coaptation of the edges, resulting in a complete and for the first 

I intention cicatrization are presented. When the product based only of tanins was 

u 
u? 
sed, the layer formed was very thick and dense allowing the growing of infectious 

aterial with later ulcerating evolution. 
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Table 1. Comparison of the clinical evolution of the woundes treated with the 

cicatrizant formulation and those treated with a similar of chemical 
procedence. 

Measurings Evolution 
days 

Mangle 
formulations 

Chemical 
Product 

Signification 

__ 
� 

›??u �tan e o ?_sk?_ac t 10 n I to 21 Oa Oa NS 
[?_od_erated lnflarnato?tE.?ac?ions 1 to 21 4a Be, NS 
Infected woundes 1 to 21 3b 9a PZ 0,05 
Presence of ulcers I to 21 2b 9a P_/ 0,01 
Formation of scabs I to 21 4b 14a pz-/ 0,00 1 
_Eo›iP_iition of edges 14 

21 
10a 
12a 

2b 
5b 

PZ 0,01 
PZ 0,01 

’-it�omplete  C?catri; ietion 14 
21 

Be 
12a 

Ob 
5b 

P/. 0,001 
PZ 0,01 

C’ 

T pe of cicatrization 21 
12a 51 /0,01 
2b 7a 9,05 

First Intention 
Second Int. 
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Actuaci6n 430 
Oficio 
Folios 

6 

Como resultado del Examen de Fondo, realizado con fundamento en el articulo 
45 de la Decisi6n 486 de la Comisi6n de la Comunidad Andina, se comunica: 

Documentos estudiados: 

Descripci6n-. Folios 31 a 38 como fue presentada originalmente. 
Reivindicaciones: Folios 39 a 41 como fue presentada originalmente, 

Folios 68 a 70 como fue modificada en fase nacional, 
Prioridad: BR P10305535-3 (11,11.2003) 

Objeto de la Invencli6n 

Titulo de la invenci6n-, "Composici6n para uso t6pico conteniendo extracto de 
planta del genero Stryphnodendron, su proceso de preparaci6n y su aplicaci6n" 

Problema T6cnico Planteado: "Necesidad de composiciones t6picas alternativas 
para el tratamiento de heridas cut6neas para humano o animales" 

S0lUci6n- "Proporcionar composiciones t6picas que contienen extractos brutos o 
fraccionados de plantas del g6nero Strypphnodendron para al tratamiento de 
heridas cut?tneas, procesos de preparaci6n y aplicaciones" 

I PC: A61 K 035/078 

Se tiene en cuenta el capituio reivindicatorio modificado para realizar el examen 
de patentabilidad, 

Excepciones a la Patentabillidad (Art 20 D 486 literal d) 

Las reivindicaciones 28 a 36 se refieren a un m6todo de tratarniento por lo tanto 
se deben retirar del capitulo reivindicatorio, 
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Reivindicaciones relativas a un uso o a un segundo uso (Art 14 y 21 D 486) 

Las reivindicaciones 19 a 27 se refieren al uso de del extracto de la planta para 
la fabricaci6n de una composici6n t6pica, por lo tanto deben ser retirados del 
capitulo reivindicatorio, 

Determinaci6n del Estado de la T6cnica 

El Estado de la T6cnica se determin6 con base en la fecha de presentaci6n 
2003,09.22 y se encontraron los siguientes docurnentos que anticipan el objeto 
de esta solicitud-

Fec6i -de 
Item Documento 

i 
Titullo Publicaci6n 

D1 Plant Cell, Tissue Micropropagation of Stryphnodendron 21.jun.1995 
and Organ Culture polyphythum 

D?2 WO 97/37673 Pharmaceutical formulations of Rrhizophora 
manqle / 16.oct. 1997 

AnAlisis de Patentabilidad (Art 14 D486) 

Nivel Inventivo (Art18 D486) 

La reivindicaci6n 1 dice: "Composici6n t6pica conteniendo extracto de la planta 
del genero Stryphnodendron caracterizada por contener la referida composicion 
una cantidad desde 1% hasta 6% (w/w) de fenoles totales." 

D1 revela que la especie vegetal Stryphnodendron polyphythum, conocida 
POPLIlarmente corno Barbatimao, y es usada tradicionalmente para reparar las 
heridas cut6neas. Revela que es en la corteza de la planta donde se encuentra 
la satia que contiene el agente activo. 

La solicitud se diferencia de D1 en que el extracto est6 presente en una 
composici6n y la cantidad de fenoles totales que contiene, que a su vez expresa 
el contenido de taninos totales en la composici6n. 

El Efecto T6cnico que logra la diferencia es una mejora de la actividad 
reparadora de heridas. 

El Problerna T6cnico Objetivo de esta solicitud es la necesidad de composiciones 
t6picas alternativas para el tratarniento de heridas cut6neas para hurnano o 
animales. 

D2 presenta una cornposici6n farrnaci?utica con propiedades cicatrizantes en la 
cual se adicionan taninos a un extracto de herbal (portada). Revela que dichos 
taninos funcionan como astringentes para las heridas y que en cornbinaci6n con 
los agentes propios del extracto de un agente herbal presentan una sinergia de 
SU actividad cicatrizante. En efecto, revela que las composiciones que contienen 
extracto de agente herbal y taninos adicionados muestran un efecto acelerado y 
con mejor efectividad en el proceso de la cicatrizaci6n (p6gina 1 y 6). 

El experto en la materia habria sido motivado por D2 a adicionar taninos al 
extracto de la especie Stryphnodendron para la preparaci6n de la composici6n 
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fart-nacbutica capaz de aumentar )a actividad cicatrizante sobre la piel y asi 

obtener las composiciones reclamadas por la presente solicitud. 

Se concluye que las reivindicaciones independientes 1 y 10 y sus dependientes 
carecen de nivel inventivo. 

Conclusi6n 

Los requisitos de Patentabilidad de la presente Solicitud se encuentran afectados 
asi., 

No Documento Reivindicaciones afectadas Requislito que afecta 

Plant Cell, Tissue and Organ 1-18 Nivel inventivo 
D1 Culture 
D2 WO 97/37673 1-18 Nivel inventivo 

En cumplimiento del articulo 45 de la Decisi6n 486 de la Comisi6n de la 
Cornunidad Andina, se le indica que debe dar respuesta dentro del t(§rmino de 60 
dfas contados a partir de la fecha de notificaci6n de la presente comunicaci6n. 
En caso de no dar respuesta al presente requerimiento, o si a pesar de la 
respuesta subsistieran los impedimentos para la concesi6n, se denegar6 la 
patente. 

Notifiquese el presente oficio co forme a lo dispuesto en el numeral 5.2, literal 
e), del capftulo quinto del titul’o p ero de la Circular Onica N--Jl 10 de 2001. 
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ALIX CAAMENZA CtSPEDES DE VERGEL 
Directofa de Nuevas Creaciones (C) 

El anterior requerimiento fue notificado por fijaci6n en lista, de fecha 

CONCEPTO TECNICO EXAMINADOR T?CNICO 

NUMERO: 4161 C6digo:202092 
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