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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

RAD: 14­274206­  ­1
DEP: 2020  DIRECCION DE NUEVAS CREACIONES 
TRA: 11  PCT­PATENTE DE INVENCION CAPITULOS I Y II 
ACT: 519   TRASLADOINFORME                   

FECHA:  2015­05­18 17:01:44
EVE:  378  FASE NACIONAL INCLUIDO CAPITULO I 
FOLIOS:   24

Como resultado del examen de fondo realizado, con fundamento en el Artículo 45 
de la Decisión 486 de la Comisión de la Comunidad Andina, se comunica:

1. Documentos estudiados  

Descripción: Radicado 14-274206-00000-0000 12/Diciembre/2014
Reivindicaciones: Radicado 14-274206-00000-0000 12/Diciembre/2014
Prioridad: EP 10193335.6

US 61/419,438
01/Diciembre/2010
03/Diciembre/2010

                                          
2. Análisis de la Prioridad

Se  acepta  la  reivindicación  de  prioridad  porque  ésta  solicitud  fue  presentada 
dentro del plazo establecido (Art. 9 D 486) y su contenido técnico corresponde con 
el de la prioridad reivindicada.

1



       Expediente 14-274206-  -1                                             (1er. Art. 45)      

3. Presentación de solicitudes Fraccionarias (Art 36 D 486)

La  presente  solicitud  corresponde  a  una divisional  de  la  solicitud  parental  13-
133020-00000-0000.

4. Objeto de la invención

De acuerdo con lo  establecido en el  numeral  1.2.2.2  del  Capítulo  Primero del 
Título X de la Circular Única para efectos del examen de patentabilidad, se tendrá 
en cuenta la tasa pagada por el solicitante al momento de comenzar el examen 
para las reivindicaciones adicionales; esto es que cuando la solicitud contenga 
más de diez (10) reivindicaciones y no se haya pagado la tasa complementaria, 
sólo se estudiarán las cubiertas por la tasa pagada. Con relación a la presente 
solicitud se estudiarán las reivindicaciones 1 a 12 de acuerdo con el radicado 14-
274206-00000-0000.

Título de la  solicitud: “Combinaciones  de  principios  activos  que  comprenden 
piridietilbenzamidas y otros principios activos”.

El  problema planteado en esta solicitud consiste en la necesidad de suministrar 
combinaciones que comprendan ingredientes activos útiles para combatir plagas 
en plantas.

Para  resolver  este  problema  técnico  la  solicitud  en  estudio  proporciona  una 
combinación de fluoripam y Bacillus thuringiensis subsp. Tenebrionis.
 
El objeto de la presente solicitud se relaciona con la Clasificación Internacional de 
Patentes (CIP): A01N31/08, 43/28, 57/32; A01P5/00, 7/04.

5. De la solicitud de patente 

Título

El título no permite identificar el alcance de la invención ya que define de forma 
general  las  combinaciones  en  términos  de  su  familia  química  o  su  actividad 
biológica,  por  lo  anterior,  se  sugiere  restringir  el  título  incluyendo  las 
características  técnicas  inventivas.  Además,  es  necesario  que el  título  permita 
distinguir la presente solicitud de la solicitud original y sus divisionales.

Reivindicaciones (Art 30 D 486, Art 22 PCT)

La reivindicación 1 se encabeza como una combinación  entre  los  compuestos 
fluopiram y Bacillus thuringiensis subsp. Tenebrionis, sin embargo, de acuerdo con 
los ejemplos sustentados lo definido corresponde a composiciones, por lo que, se 
sugiere  cambiar  el  encabezado  combinación  por  composición.  Además,  las 
reivindicaciones deben ser claras en cuanto al tipo producto que reclaman.

La reivindicación 2 no es clara porque reclama una procedimiento de preparación 
sin definirlo en términos de una serie lógica y ordenada de etapas, además, no 
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establece  en  estás  las  condiciones,  ingredientes  y  parámetros  que  permiten 
alcanzar el objeto propuesto. Se sugiere hacer las aclaraciones necesarias.

Las Reivindicaciones 2-3 incluyen las expresiones “composiciones insecticidas y/o 
acaricidas y/o nematicidas” y “combatir plagas animales” que refieren el uso de la 
composición reivindicada, el cual no es una característica técnica que defina a la 
invención. Se sugiere eliminar dichas expresiones. 

La reivindicación 3 no es clara porque define los excipientes en términos de su 
función  dentro  de  la  composición,  se  recuerda,  que  los  excipientes  se  deben 
definir en términos de su nombre común y proporciones dentro de la composición, 
se sugiere hacer las aclaraciones necesarias.

La reivindicación 4 no es clara porque la expresión “por ejemplo” precediendo una 
característica no es limitativa, porque hace opcional a la característica y no precisa 
el  alcance  de  la  reivindicación.  Se  sugiere  incluir  una  expresión  concreta  de 
acuerdo con los ejemplos sustentados.

La  reivindicación  10  no  es  clara  porque  reclama  la  inclusión  de  arcillas 
modificadas sin caracterizarlas, se sugiere hacer las precesiones necesarias.

Las  reivindicaciones  2-12  no  son  concisas  porque  las  definiciones  de  los 
excipientes  son  generales,  por  lo  que  se  sugiere  restringir  la  solicitud  a  una 
razonable generalización de los excipientes probados, es decir, que se encuentran 
debidamente  sustentados  a  través  de  ejemplos  concretos  de  acuerdo  con  lo 
presentado en la tabla No 1.

Tabla No. 1 Excipientes de las composiciones soportadas.

Excipientes Ejemplos probados
Tensioactivos No sustenta
Diluyentes No sustenta
Disolventes Acetona, dimetilformamida
Colorantes No sustenta
Humectantes No sustenta
Dispersantes y/o emulsionantes No define (alquilarilpoliglicoléter)
Antiespumante No sustenta
Conservante No sustenta
Espesante No sustenta
Adhesivos No sustenta
Gibelinas No sustenta

Las  reivindicaciones  2-12  reclaman  que  la  composición  incluye  tensioactivos, 
diluyentes, colorantes, humectantes, antiespumantes, conservantes, espesantes, 
adhesivos y gibelinas, sin embargo, dentro del capítulo descriptivo no se definen 
ejemplos  concretos  de  composiciones  que  comprendan  los  mencionados 
excipientes,  se  aclara,  que  la  mera  mención  de  la  posibilidad  de  incluir  unos 
excipientes  seleccionados  de  una  extensa  lista  no  es  suficiente  soporte,  las 
composiciones se deben definir en términos de sus ingredientes (DCI/IUPAc para 
los activos y nombre común para los excipientes) y proporciones, por lo anterior, 
se sugiere eliminar de las mencionadas cláusulas los excipientes no sustentados. 
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Se requiere al solicitante hacer las aclaraciones necesarias. 

6.  Determinación del Estado de la Técnica

El estado de la técnica se determinó con base en la fecha de presentación de la 
solicitud  de  la  cual  se  invoca  prioridad,  es  decir, diciembre  01  de  2010. 
Consultadas las fuentes de información con que se cuenta,  se encontraron los 
siguientes documentos que anticipan el objeto de esta solicitud:

Ítem Documento Título Fecha de Publicación

D1 US20100249193

“Nematicidal, Insecticidal and 
Acaricidal Active

Ingredient Combinations 
Comprising 

Pyridylethylbenzamides and 
Insecticides”

30/Septiembre/2010

D2 WO2008092759
“Pesticidal mixtures based on 

azolopyrimidinylamines 
derivatives and insecticides”

07/Agosto/2008

El documento D1(1) divulga combinaciones que comprenden fluopiram útiles en el 
control de pestes producidas por insectos, ácaros y nematodos en suelo, hojas y 
semillas (Resumen y Pág. 11, Rv. 1).

El documento D2(2) divulga pesticidas que comprenden un mezcla de compuestos 
derivados de azolopirimidinilaminas (fungicidas) con  Bacillus thuringiensis subsp. 
Tenebrionis útiles para controlar la infestación de hongos e insectos en plantas 
(Resumen y Pág. 54, Rv. 1).

7. Examen de Patentabilidad (Art 14 D486)

Nivel inventivo (Art18 D486)

La reivindicación 1 consiste en “La reivindicación 1 consiste en la “Combinaciones 
de  principios activos  que comprenden fluopiram y  Bacillus thuringiensis subsp. 
Tenebrionis”.

Comparación de las características técnicas esenciales, con las del estado de la técnica:

Características esenciales D1 D2

Combinación  que comprenden:

Combinación  de 
ingredientes  que 
comprende:
(Pág. 11, Rv. 1)

Pesticida que comprende:
(Pág. 52, Rv. 1)

(Fluopiram)
(Fluopiram)
(Pág. 11, Rv. 1)

Fungicidas derivados de 
Azolopirimidinilaminas
(Pág. 52, Rv. 1)

Bacillus  thuringiensis subsp. Bacillus firmus Bacillus  thuringiensis 

1.www.espacenet/ US20100249193

2. www.espacenet/ WO2008092759    
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Tenebrionis
(Pág. 11, Rv. 1) subsp. Tenebrionis

(Pág. 54, Rv. 1)

Los documentos D1 y D2 se consideran el  estado de la  técnica cercano a la 
invención definida en la reivindicación 1 porque en el  caso del  documento D1 
divulga  combinaciones que comprenden fluopiram útiles en el control de pestes 
producidas por insectos, ácaros y nematodos en suelo, hojas y semillas (Resumen 
y  Pág.  11,  Rv.  1).  Por  su  parte,  el  documento  D2  divulga  pesticidas  que 
comprenden  un  mezcla  de  compuestos  derivados  de  azolopirimidinilaminas 
(fungicidas) con  Bacillus thuringiensis subsp.  Tenebrionis útiles para controlar la 
infestación de hongos e insectos en plantas (Resumen y Pág. 54, Rv. 1).
  
La diferencia entre la combinación, definida en la reivindicación 1 y la combinación 
revelada en el documento D1 consiste en que la combinación reclamada incluye al 
microorganismos  Bacillus  thuringiensis subsp.  Tenebrionis,  mientras  que  la 
combinación divulgada en el  documento D1 incluye al  microorganismo  Bacillus 
firmus.

El efecto que logra el  utilizar al  Bacillus thuringiensis subsp.  Tenebrionis en la 
combinación consiste en que se aumenta la capacidad de combate de ésta contra 
las plagas.

Por lo tanto, el problema técnico objetivo que pretende resolver esta invención se 
puede  formular  así:  “cómo  proporcionar  combinaciones  que  comprendan 
Fluopiram útiles para el control de las infestaciones de plagas en plantas”. 

Sin  embargo,  la  combinación  de  un  agente  químico  fungicida  con  Bacillus 
thuringiensis subsp. Tenebrionis útil para tratar infestaciones de plagas en plantas, 
está divulgada en el documento D2 que enseña  pesticidas  que comprenden un 
mezcla  de  compuestos  derivados  de  azolopirimidinilaminas  (fungicidas)  con 
Bacillus  thuringiensis subsp.  Tenebrionis útiles  para  controlar  la  infestación  de 
hongos e insectos en plantas (Resumen y Pág. 54, Rv. 1).
 
Además,  es parte  del  conocimiento de la  persona normalmente versada en la 
materia que el microorganismo Bacillus thuringiensis subsp.  Tenebrionis produce 
toxinas con actividad insecticida particularmente contra los individuos de la familia 
coleóptera, de acuerdo con lo divulgado en los documentos “Insecticidal Activity of 
the  Toxins  from  Bacillus  thuringiensis  subspecies  kurstaki  and  tenebrionis 
Adsorbed  and  Bound  on  Pure  and  Soil  Clays”(3) y  “Bacillus  thuringiensis  ssp. 
tenebrionis, strain NB 176 (TM 14-1)”(4).

En  consecuencia,  la  persona  del  oficio  normalmente  versada  en  la  materia, 
incluiría  dentro  de  la  combinación  divulgada  en  el  documento  D1  al 
microorganismos  Bacillus  thuringiensis subsp.  Tenebrionis de  acuerdo  con  lo 
revelado en el documento D2, para llegar así al objeto de la reivindicación 1 de la 
solicitud. Por lo cual se considera obvia.

3. http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1388438/pdf/hw1786.pdf
 
4. http://ec.europa.eu/food/plant/protection/evaluation/existactive/NB-176.pdf
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Puesto que las reivindicaciones dependientes 2-12 no mencionan características 
técnicas  esenciales  acerca  de  la  combinación,  tampoco  se  pueden  considerar 
inventivas.

8. Conclusión

Los requisitos de Patentabilidad de la presente solicitud están afectados así:

Ítem Documento Reivindicaciones afectadas Requisito que afecta
D1 US20100249193 1-12 Nivel inventivo
D2 WO2008092759 1-12 Nivel inventivo
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En cumplimiento  del  artículo  45  de  la  Decisión  486  de  la  Comisión  de  la  Comunidad 
Andina,  se  le  indica  que  debe  dar  respuesta  dentro  del  término  de  sesenta  (60)  días 
contados a partir del día siguiente de la fecha de notificación de la presente comunicación. 
En caso de no dar  respuesta  al  presente  requerimiento,  o  si  a  pesar  de  la  respuesta 
subsistieran los impedimentos para la concesión, se denegará la patente.

Se invita al solicitante se sirva indicar, si así lo considera, su renuncia al término faltante de 
sesenta (60) días  para dar respuesta a este requerimiento y presentarla por escrito.

Finalmente, se le recuerda al solicitante que si como respuesta a este requerimiento llegara 
a modificar el capítulo reivindicatorio y éste contenga más de diez (10) reivindicaciones, no 
pagará  la  tasa  de  modificación  voluntaria  pero  sí  la  correspondiente  al  pago  por 
reivindicación adicional.

Notifíquese el  presente oficio  conforme a lo dispuesto en el  numeral  5.2,  literal  e),  del 
capítulo quinto del título primero de la Circular Única No. 10 de 2001. 

El anterior requerimiento fue notificado por fijación en lista, de fecha  2015-05-26

Elaboró: German Antonio Clavijo Cohen
Revisó: Jeny Paola Villate Becerra
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Copyright q 1995, American Society for Microbiology

Insecticidal Activity of the Toxins from Bacillus thuringiensis
subspecies kurstaki and tenebrionis Adsorbed and

Bound on Pure and Soil Clays
H. TAPP AND G. STOTZKY*

Laboratory of Microbial Ecology, Department of Biology, New York University, New York, New York 10003

Received 21 November 1994/Accepted 25 February 1995

The release of transgenic plants and microorganisms expressing truncated genes from various subspecies of
Bacillus thuringiensis that encode active insecticidal toxins rather than inactive protoxins could result in the
accumulation of these active proteins in soil, especially when bound on clays and other soil particles. Toxins
from B. thuringiensis subsp. kurstaki and B. thuringiensis subsp. tenebrionis, either free or adsorbed at equilib-
rium or bound on pure clay minerals (montmorillonite or kaolinite) or on the clay size fraction of soil, were
toxic to larvae of the tobacco hornworm (Manduca sexta) and the Colorado potato beetle (Leptinotarsa decem-
lineata), respectively. The 50% lethal concentrations (LC50) of free toxins from B. thuringiensis subsp. kurstaki
were higher than those of both bound and adsorbed complexes of these toxins with clays, indicating that
adsorption and binding of these toxins on clays increase their toxicity in diet bioassays. The LC50 of the toxin
from B. thuringiensis subsp. tenebrionis that was either free or adsorbed on montmorillonite were comparable,
whereas the toxin bound on this clay had higher LC50 and the toxin bound on kaolinite had lower LC50 than
when adsorbed on this clay. Results obtained with the clay size fraction separated from unamended soil or soil
amended with montmorillonite or kaolinite were similar to those obtained with the respective pure clay
minerals. Therefore, insecticidal activity of these toxins is retained and sometimes enhanced by adsorption and
binding on clays.

Bacillus thuringiensis produces a parasporal, proteinaceous,
crystalline inclusion during sporulation. This parasporal inclu-
sion, which may contain more than one type of insecticidal
crystal protein, is released with the spore upon lysis of the
sporangium. The inclusions (protoxins) are not toxic and re-
quire solubilization and enzymatic cleavage to yield the active
toxins (7). Preparations of B. thuringiensis, usually as a mixture
of cells, spores, and parasporal crystals, have been used as
microbial insecticides for more than 30 years. Apparently, no
unexpected toxicities have been observed, probably because B.
thuringiensis does not survive or grow well in natural habitats,
such as soil. Consequently, there is probably little or no pro-
duction of the toxins in natural habitats, and the persistence of
the introduced toxins is a function primarily of (i) the concen-
tration added, (ii) the rate of consumption and inactivation by
insect larvae, and (iii) the rate of degradation by the micro-
biota (16).
However, when the genes that code for the production of

these toxins are genetically engineered into other organisms,
e.g., plants and bacteria, that are indigenous or adapted to a
specific habitat and, therefore, can persist and proliferate, the
toxins may be synthesized in that habitat for extended times.
Moreover, in the case of transgenic plants, only the usable
portions of the plants will be harvested, and the remainder of
the plant biomass containing the toxins will be incorporated
into soil. Hence, the toxins will be present longer and at higher
concentrations in soil than toxins introduced with commercial
preparations of B. thuringiensis. These concentrations could
exceed consumption, inactivation, and degradation, resulting
in levels of toxins that could constitute a hazard to nontarget
organisms and enhance the selection of toxin-resistant target

insects, especially if the toxins are bound on soil constituents.
Consequently, the effects of such interactions with soil particles
on the persistence and activity of the toxins must be established
to evaluate the potential risks associated with the release to the
environment of transgenic plants and bacteria containing toxin
genes. This is especially true for truncated genes that encode
active toxins rather than the nontoxic protoxins. Currently,
little information is available about the fate of the toxins from
subspecies of B. thuringiensis in soil (17).
The toxins from B. thuringiensis subsp. kurstaki (active

against lepidoptera) and subsp. tenebrionis (active against co-
leoptera) are rapidly adsorbed (at equilibrium) and tightly
bound (after ‘‘ultimate’’ washing) on the clay minerals mont-
morillonite and kaolinite, either containing a mixed cation
complement, homoionic to various cations (‘‘clean’’ clays), or
coated with two types of polymeric oxyhydroxides of Fe(III)
(‘‘dirty’’ clays), as well as on the clay size fraction separated
from soil (16, 17, 19). Consequently, toxins released from
transgenic plant or microbial biomass containing toxin genes
from B. thuringiensis subsp. kurstaki or subsp. tenebrionis (cal-
culated for transgenic plants to range from 5 to 100 ng of toxins
per g of soil [17]) would be free and susceptible to microbial
degradation in soil for only a short time. Studies with various
proteins have shown that proteins bound on clay minerals
become resistant to such degradation (14). Similar resistance
was observed in preliminary studies with the toxins from B.
thuringiensis subsp. kurstaki and subsp. tenebrionis bound on
clays (9). Moreover, the structure of these toxins did not ap-
pear to have been modified as the result of their binding on
clays (16). When these toxins were added to soil, they were
bound on the clay size fraction of soil and were still detectable
by a dot blot enzyme-linked immunosorbent assay method (17)
after 40 days in nonsterile soil.
The insecticidal activity of purified toxins from B. thuringien-

* Corresponding author. Phone: (212) 998-8268. Fax: (212) 995-
4015. Electronic mail address: stotzky@is2.nyu.edu.
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sis subsp. kurstaki and subsp. tenebrionis, free or adsorbed at
equilibrium or bound on montmorillonite, kaolinite, or the clay
size fraction from soil, has been evaluated. The results showed
that the toxins adsorbed and bound on clay retain insecticidal
activity.

MATERIALS AND METHODS

Preparation of toxins from B. thuringiensis subsp. kurstaki and subsp. tenebrio-
nis. The toxins from B. thuringiensis subsp. kurstaki (Mr 5 66,000) were purified
from a commercial preparation of cells, spores, and parasporal crystals produced
by Abbott Laboratories (Dipel 2X). Dipel was washed twice with 1 M NaCl and
twice with deionized water (DI-H2O). The washed sediment was extracted over-
night (18 h) with MOPS buffer (0.1 M 3-N-morpholinopropanesulfonic acid
[Sigma] [pH 7.8] containing 0.5 M dithiothreitol [Boehringer Mannheim Corp.]
and 1 M KSCN [Sigma]), the extract was dialyzed against DI-H2O for 6 to 8 h
with hourly changes of DI-H2O, and 17.5 g of (NH4)2SO4 per 100 ml of dialysate
was added to precipitate the proteins. After 2 to 3 h, the precipitate was centri-
fuged at 27,000 3 g, resuspended in a minimum amount of DI-H2O, dialyzed for
8 h against DI-H2O with several changes of DI-H2O, and lyophilized (16, 18).
The toxin from B. thuringiensis subsp. tenebrionis (Mr 5 68,000) was purified

from commercial M-One (Mycogen Corp.) by adding 1 M Na2CO3 to M-One
(1:5), diluting twice with DI-H2O (the pH was maintained at 10), stirring for 2 to
3 h, and centrifuging at 16,300 3 g for 15 min. The supernatant was dialyzed
against 10 mM sodium phosphate buffer (pH 6.0) for 3 days, with a daily change
of buffer. The precipitated protein was recovered by centrifugation at 26,300 3
g for 30 min, redissolved in a minimum amount of 100 mM Na2CO3 (pH 10),
dialyzed for 8 h against DI-H2O with several changes of DI-H2O, and lyophilized
(11, 16).
Preparation of clay minerals. The ,2-mm fraction of montmorillonite and

kaolinite, prepared from bentonite and kaolin (Fisher Scientific Co.), respec-
tively, contained a mixed-cation complement consisting primarily of Na and Ca
(mont-mix and kaol-mix, respectively) (13). The clays were also made homoionic
to various mono-, di-, and trivalent cations, as previously described (2, 6, 8, 16).
Briefly, the clays were suspended in a solution of the chloride salt of the appro-
priate cation (0.5 M) and centrifuged at 40,000 3 g for 10 min, the pellets were
resuspended in the cationic chloride solution, and the process was repeated
twice. The pellets were then washed repeatedly with DI-H2O, with centrifugation
at 40,000 3 g, until the supernatants were free of chloride, as determined by the
absence of a precipitate of AgCl after the addition of a 1% solution of AgNO3.
Soils. Studies were conducted with Kitchawan soil (a sandy loam soil collected

at the Kitchawan Research Laboratory of the Brooklyn Botanic Garden, Ossin-
ing, N.Y.) that was not amended (K-soil, which naturally contained only kaolin-
ite) or amended to 6% (vol/vol) with montmorillonite (K6M-soil) or kaolinite
(K6K-soil, used as an internal control). These soil-clay mixtures have been used
extensively in this laboratory in numerous studies on the effects of various
physicochemical factors on the ecology of microbes and viruses in soil; therefore,
there is a large data base available for these mixtures (14). The physicochemical
characteristics of these soil-clay mixtures have been described (1, 15).
Separation of the clay size fraction from soil. The clay size fraction was

separated from the soil-clay mixtures by sedimentation according to Stokes’ law
(3, 17). The silt and sand size fractions were not collected, as previous studies
have shown that these toxins do not bind on these particles from this soil (17).
Adsorption and binding studies. The lyophilized toxins were dissolved in 0.1 M

phosphate buffer (pH 6), and any insoluble material was discarded after centri-
fugation at 26,300 3 g for 20 min. The protein content of the toxin preparations
was determined by the Lowry method (10), using bovine serum albumin as the
standard, and adjusted to the desired concentrations with the buffer. The toxins
were added to suspensions of montmorillonite, kaolinite, and the clay size soil
fraction, and the clay-toxin mixtures were rotated at 40 rpm on a motorized
wheel at 24 6 28C for 3 h; the mixtures were centrifuged at 26,300 3 g, and the
concentration of the toxins in the supernatants was determined by the Lowry
method. The difference between the amounts of toxins added and the amounts
of toxins detected in the supernatants was used to calculate the amounts of toxins
adsorbed at equilibrium on the clays (16, 17, 19). Bound complexes were pre-
pared by sequentially washing the adsorbed complexes with DI-H2O (pH 5.8),
with centrifugation at 26,300 3 g, until no more toxins were desorbed. The
supernatants were analyzed after each wash for the presence of protein. The
amounts of the toxins bound on the clays were calculated by subtracting the total
of the amounts of the toxins detected in the equilibrium supernatant and in all
washes from the amounts of toxins added (16, 17, 19).
Insect bioassays. The insecticidal activity of the toxins from B. thuringiensis

subsp. kurstaki was determined with the larvae of the tobacco hornworm
(Manduca sexta). Eggs of M. sexta and food medium were obtained from Caro-
lina Biological Supply Co. The eggs, dispensed on solidified medium in petri
plates, were incubated at 29 6 18C under a 40-W lamp for 3 to 5 days, when the
eggs hatched. The medium was dispensed, after microwaving, in 10-ml amounts
into vials (3 cm in diameter and 6 cm tall) and allowed to solidify (12). Toxins
(free, adsorbed, or bound) were serially diluted with DI-H2O to yield 0.025 to 10
mg/ml. Aliquots (100 ml) of the dilutions were distributed over the surface of the

medium (8.55 cm2), and after air drying, four to five second-instar larvae were
added to each of triplicate vials. Mortality was determined after 3 and 7 days.
Controls consisted of particles or toxins alone at the same concentrations as in
the particle-toxin complexes (i.e., the concentrations of toxins were the same for
free, adsorbed, and bound toxins).
Bioassays of the insecticidal activity of the toxins from B. thuringiensis subsp.

tenebrionis, done at the Department of Entomology, University of Maryland,
used larvae of the Colorado potato beetle (Leptinotarsa decemlineata). Toxins
(free, adsorbed, or bound) were serially diluted in DI-H2O containing Triton
X-100 (0.5 ml/liter) as a surfactant to yield 1 to 500 mg/ml. Freshly prepared
artificial diet (4) was dispensed into each of 96 wells (1 ml per well) in a plastic
tray and allowed to solidify. Aliquots (50 ml per well) of each dilution of the clays,
toxins, and clay-toxin complexes were distributed over the surface of the medium
(1.69 cm2) and dried at room temperature for 30 min. One second-instar larva
was added to each well, a sheet of Mylar was glued over the top of the trays to
seal them, and two holes per well were punched into the Mylar for ventilation.
The trays were incubated under a 16-h:8-h light-dark photoperiod at 24 6 28C
for 3 days, when the numbers of dead larvae were determined; a larva was
considered dead if it did not move a leg when prodded. Each test consisted of
clay-toxin complexes, toxins and clays alone, and surfactant-water controls, with
32 larvae per variable. Test data were discarded if the mortality of the controls
exceeded 20%.
Statistics. Concentration-mortality responses were analyzed by the PC-POLO

probit (5) procedure (Le Ora Software, 1987) to obtain regression statistics,
which included slope, lethal concentration at which 50% of the larvae were killed
(LC50), and confidence intervals (CIs). Likelihood ratio tests of equality and
parallelism were performed to determine whether the intercepts and slopes of
the response lines for free toxins and for adsorbed and bound clay-toxin com-
plexes were the same. If the slopes for each were the same, the potency ratio and
95% CI were estimated from a composite line. Experiments were done in trip-
licate and repeated at least twice.

RESULTS AND DISCUSSION

Toxins from B. thuringiensis subsp. kurstaki. All samples
containing toxins from B. thuringiensis subsp. kurstaki (free or
adsorbed or bound on clays) were toxic to the larvae ofM. sexta
(Tables 1 to 3). Complexes of the toxins with clays were pre-
pared in this laboratory (16, 17) and bioassayed (Tables 1 to 3).
Table 1 represents bioassay data from the Department of Mo-
lecular Biology, University of Wyoming, and Tables 2 and 3 are
bioassay data from this laboratory. The results from both lab-
oratories were comparable, although the data in Table 1 are
considered preliminary, as the bioassays were not repeated,
and no CIs are available. Moreover, the free toxins were not
bioassayed. The protoxins (LC50 5 5 mg/ml) and toxins (LC50
5 36 mg/ml) from B. thuringiensis subsp. kurstaki purified in
this laboratory were also toxic to the third-instar larvae of
Trichoplusia ni (18).
The data in Tables 1 and 2 were based on the assessment of

mortality after 3 days, whereas the data in Table 3 were based
on assessment after 7 days, which resulted in lower LC50 (i.e.,
more mortality at lower concentrations). The LC50 of the free
toxins were consistent with the data of Schesser et al. (12), who

TABLE 1. LC50 of bound clay-toxin complexes from B. thuringiensis
subsp. kurstaki to larvae of M. sexta after 3 days of exposure

Claya Mortality with
clay aloneb

LC50 (ng/100 ml)
of clay-toxin complex

Mont-K 0 0.5
Mont-H 0 5.0
Mont-Na 0 45.0
Mont-Mg 0 50.0
Mont-Ca 0 47.0
Mont-La 0 46.0
Kaol-Na 0 36.0
Kaol-Ca 0 49.0

a The clays were montmorillonite (mont) and kaolinite (kaol) homoionic to
the indicated cations.
bMortality at each clay concentration was not significantly different from the

natural mortality of the controls.
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reported an LC50 of 59.6 ng/100 ml with a 95% CI of 47.22 to
72.97 ng/100 ml. Higher LC50 were obtained with free toxins
than with complexes of the toxins with clays, both adsorbed
and bound, indicating that adsorption and binding of the toxins
from B. thuringiensis subsp. kurstaki increased their toxicity.
This increase in apparent toxicity may have been a result of the
toxins being localized by binding on the clays; i.e., more toxins
were ingested by the larvae as clay-toxin complexes than when
the free toxins were uniformly spread over the surface of the
food medium. No mortality was observed with clays alone,
even when the amounts of the clays were greater than those
present in the clay-toxin complexes.
Montmorillonite (a swelling 2:1 Si-Al clay mineral with a

high cation-exchange capacity and specific surface area [14])
bound greater amounts of the toxins from B. thuringiensis
subsp. kurstaki than kaolinite (a nonswelling 1:1 Si-Al clay),
and the toxins partially entered (intercalated) the interlayer
space of montmorillonite but not that of kaolinite (16). How-
ever, the LC50 of toxins complexed with montmorillonite or
kaolinite were not significantly different (Tables 1 to 3). Ad-
sorption of the toxins from B. thuringiensis subsp. kurstaki on
montmorillonite was affected by the type of cation to which the

clay was made homoionic. Adsorption and binding of the tox-
ins generally decreased as the valency of the charge-compen-
sating cation increased (16). This was reflected in the LC50,
which were generally lower for complexes with clays made
homoionic to monovalent cations (Tables 1 and 2). Similar
LC50 were obtained with toxins adsorbed and bound on the
same clay (Table 3). Only about 10% of the toxins from B.
thuringiensis subsp. kurstaki adsorbed at equilibrium on the
clays were desorbed by washing with DI-H2O (16), indicating
that the toxins in the bound complexes were as insecticidal as
those loosely adsorbed and more insecticidal than free toxins.
The LC50 of toxins bound on the clay size fraction separated
from soil, either unamended (K-soil) or amended with mont-
morillonite (K6M-soil), were similar to those obtained with
toxins bound on montmorillonite and kaolinite (Table 3), in-
dicating that pure clays can be used to model the adsorption-
binding and bioactivity of the toxins from B. thuringiensis
subsp. kurstaki on soil clays.
Toxin from B. thuringiensis subsp. tenebrionis. All samples

containing toxin from B. thuringiensis subsp. tenebrionis (free or
adsorbed or bound on clays) were toxic to the larvae of L.
decemlineata (Table 4). Similar results were obtained in pre-
liminary studies with a surrogate (not identified for proprietary
reasons) for the Colorado potato beetle in bioassays conducted
by Mycogen Corp. with bound clay-toxin complexes prepared
in this laboratory (data not shown). No statistically significant
mortality of the larvae of L. decemlineata was observed with
the clays alone or in the surfactant-water controls. Two batches
of toxin from B. thuringiensis subsp. tenebrionis, purified from
different containers of M-One several months apart, were used
in the preparation of the clay-toxin complexes, which may
explain the differences in LC50 between the two batches. For
each batch, LC50 obtained with free toxin and those obtained
with toxin adsorbed at equilibrium were generally similar. In
contrast to the results obtained with the toxins from B. thurin-
giensis subsp. kurstaki, the toxin from B. thuringiensis subsp.
tenebrionis bound on montmorillonite had significantly higher
LC50 than free and adsorbed toxin. Approximately 30% of the
toxin from B. thuringiensis subsp. tenebrionis adsorbed at equi-
librium on montmorillonite and kaolinite was desorbed by
washing with DI-H2O (16), resulting in the bound complexes
containing significantly less toxin than the equilibrium adsorp-
tion complexes. Apparently, the larvae had to ingest consider-
ably more clay to get an equivalent dose of toxin. This effect
was not apparent with adsorbed and bound complexes with
toxins from B. thuringiensis subsp. kurstaki, probably because
the clay/toxin ratio of the complexes differed by only about
10%. However, this difference in the content of toxin from B.
thuringiensis subsp. tenebrionis does not account for the large
differences in LC50 between adsorbed and bound complexes
with montmorillonite, suggesting that the toxin from B. thurin-
giensis subsp. tenebrionis bound on montmorillonite was less
insecticidal than that loosely adsorbed or free.
Although adsorption of the toxins from B. thuringiensis

subsp. tenebrionis generally decreased as the valency of the
charge-compensating cations increased (16), this was not re-
flected in the LC50, except with montmorillonite homoionic to
La, which had higher LC50 for both adsorbed and bound com-
plexes, similar to what was observed with the toxins from B.
thuringiensis subsp. kurstaki complexed with this homoionic
clay (Table 2). The LC50 of the toxins from B. thuringiensis
subsp. tenebrionis adsorbed at equilibrium on the clay size
fraction separated from soil, both unamended (K-soil) and
amended with montmorillonite (K6M-soil) or kaolinite (K6K-
soil), were also lower than those of the respective bound com-
plexes. Different results were obtained with the toxin from B.

TABLE 2. LC50 of free and bound clay-toxin complexes from B.
thuringiensis subsp. kurstaki for larvae of M. sexta after 3 days

of exposure

Claya Mortality with
clay aloneb

Clay-toxin complex

LC50
(ng/100 ml)c 95% CI

Mont-H 0 18.6 10.73–29.75
Mont-K 0 31.9 21.82–45.29
Mont-Mg 0 30.3 16.55–52.64
Mont-La 0 50.2 28.12–114.52
Mont-mix 0 29.5 13.00–55.44
Kaol-mix 0 55.4 27.61–99.18

a The clays were montmorillonite (mont) and kaolinite (kaol) either with a
mixed-cation complement (mont-mix and kaol-mix) or homoionic to the indi-
cated cation.
bMortality at each clay concentration was not significantly different from the

natural mortality of the controls.
c LC50 of free toxins 5 172.7 ng/100 ml with a 95% CI of 122.56 to 256.48

ng/100 ml.

TABLE 3. LC50 of free and clay-toxin complexes from B.
thuringiensis subsp. kurstaki for larvae of M. sexta after 7 days

of exposurea

Clayb
Mortality
with clay
alonec

Clay-toxin complex

Adsorbed Bound

LC50
(ng/100 ml)d 95% CI LC50

(ng/100 ml)d 95% CI

Mont-mix 0 22.0 16.42–27.80 30.7 20.10–50.43
Kaol-mix 0 18.0 11.33–27.55 23.0 14.01–40.32
K-soil 0 21.9 18.67–25.77 21.4 15.82–29.12
K6M-soil 0 23.3 18.21–29.12 22.5 18.71–27.00

a The toxins were evaluated after both equilibrium adsorption and binding on
the clays.
b The clays were montmorillonite (mont) and kaolinite (kaol) with a mixed-

cation complement (mont-mix and kaol-mix) and the clay size fraction separated
from Kitchawan soil, unamended (K-soil) or amended with 6% montmorillonite
(K6M-soil).
cMortality at each clay concentration was not significantly different from the

natural mortality of the controls.
d LC50 of free toxins 5 90.4 ng/100 ml with a 95% CI of 58.58 to 144.06 ng/100

ml.
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thuringiensis subsp. tenebrionis adsorbed or bound on kaolinite:
toxin from batch 1 bound on kaolinite with a mixed-cation
complement (kaol-mix) and from batch 2 bound on kaolinite
homoionic to K had lower LC50 than the respective adsorbed
clay-toxin complexes.
Direct comparison of the LC50 between batches 1 and 2 was

not possible because of the differences in the LC50 of the free
toxin. However, relative potency values, calculated on the basis
of the potency of the free toxin prepared from each batch
being equal to 1, enable some comparison of the data. All
bound complexes, with the exception of those with kaol-mix
and kaolinite-K, which approached a potency of 1, had lower
potencies than both the respective adsorbed complexes and the
free toxin. In contrast, the potencies of the adsorbed com-
plexes were either higher than or close to those of the free
toxin, with the exception of complexes with montmorillonite-
La, kaolinite-K, and kaol-mix.
In conclusion, insecticidal activity was retained and some-

times even enhanced when the toxins from B. thuringiensis
subsp. kurstaki and subsp. tenebrionis were adsorbed and
bound on pure clay minerals or on the clay size fraction of soil.
Adsorption on clays was rapid and essentially complete within
30 min (16, 19), and toxins bound on clay were more resistant
to degradation by microorganisms than free toxins (9), indi-
cating that these toxins in transgenic biomass would not be
present long in soil in the free state susceptible to biodegra-
dation. Consequently, the toxins could accumulate and retain
insecticidal activity when bound on clays in soil. These results
are important in evaluating the potential risks associated with
the release to the environment of transgenic plants and bacte-
ria containing toxin genes from subspecies of B. thuringiensis.
This is especially relevant to transgenic organisms containing
truncated toxin genes that code for active toxins rather than for
inactive protoxins, as larvae that ingest the toxins do not re-
quire a high gut pH and appropriate proteases for solubiliza-
tion and cleavage of the protoxins, respectively (7), which re-
duces the specificity of the toxins. Therefore, nontarget larvae

could be susceptible to the toxins, and the accumulation of the
toxins could also result in the selection of toxin-resistant target
species.
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in view of the inclusion of Bacillus thuringiensis ssp. tenebrionis, strain NB 176 (TM 14-1) in 
Annex I of Directive 91/414/EEC 

 
 
1. Procedure followed for the re-evaluation process 
 
This review report has been established as a result of the re-evaluation of Bacillus thuringiensis 
ssp. tenebrionis, strain NB 176 (TM 14-1), made in the context of the work programme for 
review of existing active substances provided for in Article 8(2) of Directive 91/414/EEC 
concerning the placing of plant protection products on the market, with a view to the possible 
inclusion of this substance in Annex I to the Directive. 
 
Commission Regulation (EC) No 1112/2002(1) laying down the detailed rules for the 
implementation of the fourth stage of the programme of work referred to in Article 8(2) of 
Council Directive 91/414/EEC, and Regulation (EC) No 2229/2004(2) have laid down the 
detailed rules on the procedure according to which the re-evaluation has to be carried out. 
Bacillus thuringiensis ssp. tenebrionis, strain NB 176 (TM 14-1) is one of the existing active 
substances covered by this Regulation. 
 
In accordance with the provisions of Article 4 in Regulation (EC) No 1112/2002, Valent 
BioSciences notified to the Commission of their wish to secure the inclusion of the active 
substance Bacillus thuringiensis ssp. tenebrionis, strain NB 176 (TM 14-1) in Annex I to the 
Directive.  
 
In Annex I to Regulation (EC) No 2229/2004 the Commission, designated Italy as rapporteur 
Member State to carry out the assessment of Bacillus thuringiensis ssp. tenebrionis, strain NB 
176 (TM 14-1) on the basis of the dossiers submitted by the notifier. In Article 12 of Regulation 
(EC) No 2229/2004 the Commission specified furthermore that the deadline for the notifier with 

                                                 
1 OJ No L 168, 27.06.2002, p.14. 
2 OJ No L 379, 24.12.2004, p.13. Regulation as last amended by Regulation (EC) No 1095/2007  
(OJ L 246, 21.09.2007, p. 19). 
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regard to the submission to the rapporteur Member States of the dossiers required, as well as for 
other parties with regard to further technical and scientific information was 30 November 2005.  
 
Valent BioSciences submitted by the deadline a dossier to the rapporteur Member State which 
did not contain substantial data gaps, taking into account the supported uses. Therefore Valent 
BioSciences was considered to be the sole data submitter. 
 
In accordance with the provisions of Article 22(1) of Regulation (EC) No 2229/2004, Italy 
submitted in November 2007 to the EFSA the report of their examination, hereafter referred to as 
the draft assessment report, including, as required, a recommendation concerning the possible 
inclusion of Bacillus thuringiensis ssp. tenebrionis, strain NB 176 (TM 14-1) in Annex I to the 
Directive. Moreover, in accordance with the provisions of Article 20(2) of Regulation (EC) 
2229/2004, the Commission and the Member States received also the summary dossier on 
Bacillus thuringiensis ssp. tenebrionis, strain NB 176 (TM 14-1) from the notifier. 
 
In accordance with the provisions of Article 24 of Regulation (EC) No 2229/2004 as last 
amended by Regulation (EC) 1095/2007, the EFSA organised the consultation on the draft 
assessment report by all the Member States as well as by (notifier) being the sole data submitter, 
on 22 April 2008 by making it available. 
 
In accordance with the provisions of Article 24a of Regulation 2229/2004 as last amended by 
Regulation (EC) 1095/2007 the Commission examined the draft assessment report, the 
recommendations by the rapporteur Member State and the comments received from other 
Member States in consultation with experts from a certain number of Member States. 
 
In accordance with the provisions of Article 24b and Article 25 (1) a of Regulation (EC) No 
2229/2004 as last amended by Regulation (EC) 1095/2007, the Commission referred on 11 July 
2008 a draft review report to the Standing Committee on the Food Chain and Animal Health, for 
final examination. The draft review report was finalised in the meeting of the Standing 
Committee on 11 July 2008.  
 
The present review report contains the conclusions of the final examination by the Standing 
Committee. Given the importance of the draft assessment report and of any comments and/or 
clarifications submitted, these documents are considered as background document of this 
review report and are part of it. 
 
2.  Purposes of this review report 
 
This review report, including the background document appendices thereto, has been developed 
in support of the Directive 2008/113/EC3 concerning the inclusion of Bacillus thuringiensis ssp. 
tenebrionis, strain NB 176 (TM 14-1) in Annex I to Directive 91/414/EEC. The Commission 
shall request the EFSA to deliver its view on the draft review report by 31 December 2010 at 
the latest. When the Member States decide on individual plant protection products containing 
Bacillus thuringiensis ssp. tenebrionis, strain NB 176 (TM 14-1) they shall take into account this 
review report in accordance with the provisions of that Directive, and in particular the provisions 
of article 4(1) and the uniform principles laid down in Annex VI. However, when the EFSA has 
delivered its view on the draft review report, the Commission shall revise it. 
 
This review report provides also for the evaluation required under Section A.2.(b) of the above 
mentioned uniform principles, as well as under several specific sections of part B of these 
                                                 
3 Commission Directive 2008/113/EC (OJ L 330, 9.12.2008, p. 6) 
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principles. In these sections it is provided that Member States, in evaluating applications and 
granting authorisations, shall take into account the information concerning the active substance 
in Annex II of the directive, submitted for the purpose of inclusion of the active substance in 
Annex I, as well as the result of the evaluation of those data.  
 
In accordance with the provisions of Article 26 of Regulation (EC) No 2229/2004, Member 
States will keep available or make available this review report for consultation by any interested 
parties or will make it available to them on their specific request.  
 
The information in this review report is, at least partly, based on information which is 
confidential and/or protected under the provisions of Directive 91/414/EEC. It is therefore 
recommended that this review report would not be accepted to support any registration outside 
the context of Directive 91/414/EEC, e.g. in third countries, for which the applicant has not 
demonstrated to have regulatory access to the information on which this review report is based. 
 
 
3. Overall conclusion in the context of Directive 91/414/EEC 
 
The overall conclusion from the draft assessment report, the recommendations by the rapporteur 
Member State and the result of the examination in accordance with the provisions of Article 24a 
of Regulation 2229/2004 is that there are clear indications that it may be expected that Bacillus 
thuringiensis ssp. tenebrionis, strain NB 176 (TM 14-1) does not have any harmful effects on 
human or animal health or on groundwater or any unacceptable influence on the environment, as 
set out in Annex VI of Regulation (EC) 2229/2004 as last amended by Regulation (EC) 
1095/2007.  
 
These indications are however subject to compliance with the particular requirements in sections 
4, 5, 6 and 7 of this report, as well as to the implementation of the provisions of Article 4(1) and 
the uniform principles laid down in Annex VI of Directive 91/414/EEC, for each Bacillus 
thuringiensis ssp. tenebrionis, strain NB 176 (TM 14-1) containing plant protection product for 
which Member States will grant or review the authorisation.  
 
Furthermore, these indications were reached within the framework of the uses which were 
proposed and supported by the main data submitter and mentioned in the list of uses supported 
by available data (attached as Appendix II to this review report). 
 
Extension of the use pattern beyond those described above will require an evaluation at Member 
State level in order to establish whether the proposed extensions of use can satisfy the 
requirements of Article 4(1) and of the uniform principles laid down in Annex VI of Directive 
91/414/EEC.  
 
The review has concluded that there are acceptable exposure scenarios for consumers, operators, 
workers and bystanders which require however to be confirmed for each plant protection 
products in accordance with the relevant sections of the above-mentioned uniform principles. 
 
It has also been concluded that under the proposed and supported conditions of use there are no 
unacceptable effects on the environment, as provided for in Article 4 (1) (b) (iv) and (v) of 
Directive 91/414/EEC, provided that certain conditions are taken into account as detailed in 
section 6 of this report. 
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4. Identity and biological properties 
 
The main properties of Bacillus thuringiensis ssp. tenebrionis, strain NB 176 (TM 14-1) are 
given in Appendix I. 
 
It has been established that for the active substance notified by the main data submitter none of 
the manufacturing impurities considered are, on the basis of information currently available, of 
toxicological or environmental concern. 
 
5. Endpoints and related information  
 
In order to facilitate Member States, in granting or reviewing authorisations, to apply adequately 
the provisions of Article 4(1) of Directive 91/414/EEC and the uniform principles laid down in 
Annex VI of that Directive, the most important endpoints were identified during the re-
evaluation process. These endpoints are listed in volume 1, page 37 of the DAR. The EFSA will 
deliver its view on this review report by 31 December 2010 at the latest. 
 
6. Particular conditions to be taken into account on short term basis by Member 

States in relation to the granting of authorisations of plant protection products 
containing Bacillus thuringiensis ssp. tenebrionis, strain NB 176 (TM 14-1) 

 
On the basis of the proposed and supported uses (as listed in Appendix II), no particular issues have 
been identified as requiring particular and short term attention from all Member States, in the 
framework of any authorisations to be granted, varied or withdrawn. 
 
 
7. List of studies to be generated 
 
Further studies which were at this stage considered necessary were identified in the level 4 of the 
Draft Assessment Report. 
 
 
8. Information on studies with claimed data protection 
 
For information of any interested parties, the rapporteur Member State will keep available a 
document which gives information about the studies for which the main data submitter has 
claimed data protection and which during the re-evaluation process were considered as essential 
with a view to annex I inclusion.  This information is only given to facilitate the operation of the 
provisions of Article 13 of Directive 91/414/EEC in the Member States.  It is based on the best 
information available but it does not prejudice any rights or obligations of Member States or 
operators with regard to its uses in the implementation of the provisions of Article 13 of the 
Directive 91/414/EEC and neither does it commit the Commission. 
 
 
9. Updating of this review report 
 
The information in this report may require to be updated from time to time in order to take 
account of technical and scientific developments as well as of the results of the examination of 
any information referred to the Commission in the framework of Articles 7, 10 or 11 of Directive 
91/414/EEC. Any such adaptation will be finalised in the Standing Committee on the Food 
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Chain and Animal Health, in connection with any amendment of the inclusion conditions for 
Bacillus thuringiensis ssp. tenebrionis, strain NB 176 (TM 14-1) in Annex I of the Directive. 
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APPENDIX I 

 
 

Identity and biological properties 
 
 

Bacillus thuringiensis ssp. tenebrionis, strain NB 176 (TM 14-1) 
 
Intended Uses: Coleoptera foliar feeding beetle larvae, Colorado beetle 

(Leptinotarsa decemlineata) in potatoes. Bacillus 
thuringiensis ssp. tenebrionis is restricted to susceptible 
species of insects of the order Coleoptera. 

Known or new organism: Existing organism 

GMO no 

Taxonomy: Bacillus thuringiensis ssp. tenebrionis is a Gram-positive, 
spore forming, rod-shaped bacterium that forms a 
characteristic crystalline protein inclusion adjacent to the 
endospore. The basic phenotypic taxon is the subspecies, 
identified by flagellar (H-8a, 8b) serotype (Pathotype C). 

Species, subspecies, strain: Bacillus thuringiensis ssp. tenebrionis, strain NB 176 
(TM14-1) 

Identification / detection: Bacillus thuringiensis ssp. tenebrionis, strain NB 176 
(TM14-1) was characterized by Amplified Fragment Length 
Polymorphism (ALFP), standard biochemical and 
morphological testing, flagellar antigen serotyping, standard 
Gram-positive antibiotic sensitivity, insecticidal toxins 
produced, characterisation of crystalline proteins by tandem 
crossed immuno electrophoresis, and plasmid profiling. 

Culture Collection No. American Type Culture Collection 
(ATCC) Number: SD-5428, 8 April 2005 

Methods of analysis:  Viable cells can be enumereted by plate count method 
Identification is achieved by: 
- biochemical and cyto morfphological testing 
- flagellar antigen serotyping 
- antibiotic sensitivity pattern 
- characterization of crystal protein 
- plasmid profile 
- AFLP analysis 
Genomotyping (to be provided with supplementary 
information as a full report) 
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Mode of action: Stomach poison - Bacillus thuringiensis produces parasporal 
proteinaceous, crystal inclusion bodies during sporulation. 
Upon ingestion, the crystal proteins are solubilised under 
alkaline conditions and the insect gut proteases convert the 
original pro-toxin into a combination of active toxins (Cry 
IIIAa). These hydrolysed toxins bind to the insect’s midgut 
cells at high affinity, specific receptor binding sites where 
they interfere with the potassium-ion dependent, active 
amino acid symport mechanism. This disruption causes the 
formation of large cation-selective pores that increase the 
water permeability of the cell membrane. A large up take of 
water causes cell swelling and eventual rupture, 
disintegrating the midgut lining. Affected insects stop 
feeding and die from the combined effects of starvation and 
tissue damage. 

Life cycle: Bacillus cultures are found in nature in one of two states.  
They are found either as vegetative cells that are actively 
growing and dividing or as spores. The spores are a resistant 
metabolically inactive resting form with a completely 
different fine structure, chemical composition and enzymatic 
constitution. The transformation of dormant spores into 
active vegetative cells occurs in three stages: (1.) Activation, 
(2.) Germination, and (3.) Outgrowth. 

Host specificity: Bacillus thuringiensis ssp. tenebrionis is restricted to 
susceptible species of insects of the order Coleoptera. 

Known opportunist: no 

Toxin production: No evidence for toxicity to mammalian species. Potential 
human sensitizer 

Resistance:  Bacillus thuringiensis ssp tenebrionis, Strain NB176-has 
been tested for sensitivity to a range of antibiotics 

Resting stages: sporeforming 

Production control: During the production a sterility control is under taken  and 
the biopotency is controlled. After the production the 
biopotency, the absence of human and other contaminants 
and the integrity and quality of the active ingredient are 
determined 
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APPENDIX II 
 

List of uses supported by available data 
 

Bacillus thuringiensis ssp. tenebrionis, strain NB 176 (TM 14-1) 
 
 

Crop  
and/or 

situation 
 

(a) 

Member
State 

or 
Country

Product 
name 

F 
G 
or 
I 

(b) 

Pests or 
Group of 

pests 
controlled 

(c) 

 
Formulation 

 
Application 

 
Application rate  per 

treatment 

PHI 
(days) 

 
 

(l) 

Remarks: 
 
 
 

(m) 

     Type
 
 

(d-f)

Conc. 
of as 

 
(i) 

method 
kind 

 
(f-h) 

growth 
stage & 
season 

(j) 

number
min   
max 
 (k) 

interval 
between 

applications 
(min) 

kg as/hl 
 

min   max

water 
l/ha 

 
min   
max 

kg as/ha 
 

min   
max 

  

Potato Europe Novodor 
FC 

 Foliar feeding 
beetle larva, 
Leptinotarsa 
decemlineata 
1-4 instars* 

SC 10 % 
15000 
IU/mg 

Moderate 
volume 
foliar spray 

Early 
summer, 
June-
July 

2 - 3 5 days 0.077 – 
0.083 

400 - 
1000 

0.33 – 
0.77 

0 3-7  litres 
product/ha 
 

*in some studies and in point 1.5.4 the Applicant states that the PPP  is effective on 1-2 larval stages 
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Remarks: (a) For crops, the EU and Codex classifications (both) should be used;   (i) g/kg or g/l 
  where relevant, the use situation should be described   (j) Growth stage at last treatment (BBCH Monograph, Growth Stages 
  (e.g. fumigation of a structure)   of Plants, 1997, Blackwell, ISBN 3-8263-3152-4), including 
 (b) Outdoor or field use (F), glasshouse application (G) or indoor application (I)   where relevant, information on season at time of application 
 (c) e.g. biting and suckling insects, soil born insects, foliar fungi, weeds  (k) The minimum and maximum number of application possible 
 (d) e.g. wettable powder (WP), emulsifiable concentrate (EC), granule (GR)   under practical conditions of use must be provided 
 (e) GCPF Codes - GIFAP Technical Monograph No 2, 1989  (l) PHI - minimum pre-harvest interval 
 (f) All abbreviations used must be explained  (m) Remarks may include: Extent of use/economic importance/restrictions 
 (g) Method, e.g. high volume spraying, low volume spraying, spreading,    
  dusting, drench    
 (h) Kind, e.g. overall, broadcast, aerial spraying, row, individual plant, between    
  the plants - type of equipment used must be indicated    

 
 
 



 

 

 


