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JOSE LLOREDA CAMACHO & CO.

ABOGADOS
Caile 72 No. 5-83 Piso 5, Bogota, D.C.  Tel: 6069700 Fax 6069701

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

T
G
SUPERINTENDENTE DE INDUSTRIA Y COME  Fecha: 2020447173212 _ Dep. 2000 336
DIVISION DE NUEVAS CREACIONES R G20 CTONFORMCON  Falos 5
E. s. D.

Re: PI.-ROHM AND HAAS COMPANY.-Solicitud de Patente de Invencién

para “"COMPOSICIONES DE LIBERACION CONTROLADA”.-Clase
AO1N 27/00.-Expediente numero 12-049.720.-

1. Me refiero a mi Solicitud de Patente de Invencidn radicada ante ese Despacho
el 23 de Marzo de 2012.

2. Atentamente me permito presentar a ese Despacho el documento que
acredita el traspaso, que el autor de la patente de la referencia hace a favor de mi
representado, de los derechos sobre la misma, debidamente apostiliado y
legalizado hasta por el Ministerio de Relaciones Exteriores de Colombia, junto con
su Traduccion Oficial No. 2012-04-12-220.

3. Adicionalmente, me permito presentar a ese Despacho copia debidamente
certificada de la Solicitud de Patente respecto de la cual reclamo prioridad,
dentro del tramite de la Solicitud arriba referida, a saber, la Solicitud Estadinense
niumero 61/471,786 de 5 de Abril de 2011, junto con su Traduccién Oficial
numero 2012-04-12-221, correspondiente a dicho documento.

4. Ruego a usted tomar atenta nota de lo anterior y proceder de conformidad.

Sefior Superintendente,

ALICIA LLOREDA RICAURTE
T.P. 53.215
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TRADUCCION OFICIAL No. 2012-04-12-220
DE UN DOCUMENTO ESCRITO EN INGLES
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APOSTILLA
(Convencion de La Haya del 5 de octubre de 1961)

Pais: Estados Unidos de América
Este documento publico ha sido firmado por Dorothy E Kennedy
actuando como Notario Publico
lleva el sello/estampilla de Dorothy E Kennedy, Notario Publico, Condado de Filadelfia,
Mancomunidad de Pennsylvania
Certificado
en Harrisburg, Pennsylvania 6. el dia 21 de marzo de 2012
por Carol Aichele, Secretario de la Mancomunidad de Pennsylvania
No. 201209460
Sello/Estampilla ~ 10 Firma: (ilegible)
Secretario de la Mancomunidad de Carol Aichele
Pennsylvania

Esta Apostilla certifica exclusivamente la autenticidad de la firma y la competencia de la persona

que ha firmado el documento publico, y, si es apropiado, la identidad del sello o estampilla que el
documento lleva.

Esta Apostilla no certifica el contenido del documento para el cual fue expedido.

Esta Apostilla no es vdlida para ser usada en ninguna parte dentro de los Estados Unidos de
América, sus tetritorios o posesiones.

TRADUCTORA OFICIAL
RES. 2177/89 MINJuSTICIA

ANITA ESCOBAR BE TAMAYQ

{JLLCCO: 348669.DOC v.1} 1



Expediente No.: 70762

OPIAFIEL

ATODOS A QUIENES LOS PRESENTES LLEGAREN,

Por el presente certifico que el documento(s) adjunto es una COPIA(S) FIEL del documento(s)
original que he comparado.

En Filadelfia, PA 19106, EE.UU.

Este dia 8 de marzo de 2012

(firma: ilegible)

Janice Soulas

Profesional de Oficina

THE DOW CHEMICAL COMPANY

CERTIFICADO NOTARIAL

ESTADOS UNIDOS DE AMERICA )
MANCOMUNIDAD DE PENNSYLVANIA ) SS
Condado/Parroquia DE FILADELFIA )

En este dia 8 de marzo de 2012, comparecid personalmente ante mi Janice Soulas, a quien
conozco o se identificé ante mi como la persona que suscribié el documento anterior y reconocié

que el mismo es un acto y accion libres para los fines y propositos ahi expresados.

SELLO (firma: ilegible)
Notario Publico
Dorothy Kennedy
NOTARIO PUBLICO, FILADELFIA, PENNSYLVANIA
MI NOMBRAMIENTO:
MANCOMUNIDAD DE PENNSYLVANIA

SELLO NOTARIAL
DOROTHY E. KENNEDY, Notario Publico
Ciudad de Filadelfia, Condado de Filadelfia
Mi Nombramiento Expira el 15 de septiembre de 2015

{JLLCCO: 348669.DOC v.1}2



TRASPASO INDIVIDUAL Y DECLARACION DEL INVENTOR
{con Derechos de Prioridad)

Yo/Nosotros verdaderamente creo que yo/nosotros soy el inventor original, primero vy
unico/conjunto de la materia objeto comprendida por y para la cual se busca una patente sobre la
invencién llamada; COMPOSICIONES DE LIBERACION CONTROLADA
invencién que fue hecha e inventada por mi/nosotros de y en el curso de mi/nuestro empleo con
mis/nuestros respectivos empleadores segun se indica debajo de mi /nuestros nombre(s).
Reconozco que yo/nosotros poseo la invencion y todas las patentes y otros derechos y facultades
obtenidos o ejercibles respecto de ello en fiducia para nuestros respectivos empleadores. Como
fiduciario(s), y por consideracién y/o remuneracion buena y valiosa recibida por mi/nuestro trabajo,
yo/nosotros vendo, cedo y transfiero a:

Rohm and Haas Company

100 Independence Mall West

Filadelfia, PA 19106

v ESTADOS UNIDOS DE AMERICA

una sociedad de responsabilidad limitada constituida y existente bajo las leyes del Estado de
Delaware EE.UU. (en adelante llamada el “Cesionario”), todo mi/nuestro derecho, titulo e interés en
todo el mundo, en y de la invencién y todos los derechos y facultades para hacer solicitudes,
incluyendo solicitudes provisionales cuando la ley lo permita, para Patente de Invencién en su
propio nombre, 0 en el nombre de su designado (0 nominatario(s)); y todos los derechos vy
facultades para presentar cualquier solicitud correspondiente o equivalente en cualquiera y todos
los paises, incluyendo todos los derechos para reivindicar prioridad bajo todas las leyes de los
Estados Unidos, Convencidén{es) Internacional y Tratados en nombre del Cesionario, y por el

presente autorizo al Cesionario o a su designado que inserte acé el Numero de Prioridad, Fecha de
Presentacion y Pais de Presentacién

Ndmero de Prioridad Fecha de Presentacion Pais de Presentacién
61/471,786 4/5/2012 Estados Unidos de América

de la solicitud, sobre la cual la reivindicacién de prioridad se basara: y en y de cualquier Patente de

Invencion que se expida para la invencién en cualquiera y todos los paises. Yo/Nosotros por el

presente acuerdo ayudarle al Cesionario en la prosecucién de la solicitud(es) y en cualquier

{JLLCCO: 348669.DOC v.1}3
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interferencia, conflicto, oposicion o litigio que pudiese surgir que comprenda la invencién o la
patente o patentes sobre ella, y firmar para cualquiera y todos los paises cualquier documento
relacionado con solicitudes que se deriven de, correspondientes a o equivalentes a la solicitud
anteriormente identificada como el Cesionario solicite.

Yo/nosotros por el presente autorizo al Cesionario 0 a su designado para que traduzca este
Traspaso a todos los idiomaé que sean necesarios; y le solicito que dicha Patente de Invencién sea
expedida al Cesionario; y consiento el registro de este Traspaso, o una Copia Notarial Fiel del
mismo; estando bajo acuerdo no sélo que yo/nosotros tengo plena facultad para hacer el mismo,
pero también que dichas facultades traspasadas no estan gravadas por ningun otorgamiento,
licencia u otra facultad dada por el presente.

Suscrito y Declarado ante mi/nosotros:

En: Spring House, PA En:

este dia 28 de febrero de 2012 estedia__de_ = de20__
Con vigencia el 5 de abril de 2011 Con vigencia el
Firma: (ilegible) Firma:
Nombre: Richard Martin Jacobson Nombre:
Residencia: 11 Deerpath Road Residencia:
Chalfont, PA 18914
Pais: Estados Unidos de América Pais:
Ciudadania: Estados Unidos de América Ciudadania:
Direccién Postal: la misma residencia Direccion Postal:
Empleado por: Rohm and Haas Company Empleado por:
De: Estados Unidos de América De:

Traducido segln mi mejor saber y entender, este dia 12 de abril de 2012, en la ciudad de
Bogota, D.C., por Anita Escobar de Tamayo, Traductora Oficial, Res. 2177 de 1989, Ministerio de
Justicia, Reptblica de Colombia.

TRADUCTORA OFICIAL
RES. 2177/89 MINJUSTICIA

"ANITA ESCOBAR DE TAMAYO d

{JLLCCO: 348669.D0C v.1 )4



MINISTERIO DE RELACIONES EXTERIORES

LEGALIZACION

=== Pais: _REPUBLICA DE COLOMBIA
. (Country: - Pays:)

El presente documento ptblico
(This public document - Le présent acte public)

Ha sido firmado por: ESCOBAR DE TAMAYO ANITA CECILE
(Has been signed by: - A été signé par:)

Actuando en calidad de: TRADUCTOR OFICIAL
(Acting in the capacity of: - Agissant en qualité de: )

Lleva el sello/estampilla de: TRADUCTOR E INTERPRETE OFICIAL

(Bears the seal/stamp of: - Est revétu du sceau de / timbre de:)
= Certificado
SR < (Certified - Attesté)
' En: BOGOTA D.C
(At:- A:)
El: 4/13/2012 11:56:53 a.m.
(On: - Le3)

Por: APOSTILLA Y LEGALIZACION ,
(By: The Ministry of Foreign Affairs of Colombia - Par: Ministére des Affaires Etrangéres de la Colombie )

No: LMEN115652911

(Under Number: - Sous le numéro:)

Nombre del Titular: 201209460

(Name of the holder of document: - Nom du titulaire:)

Tipo de documento: TRADUCCION APOSTILLA
(Type of document: - Type du document:)

Namero de hojas: 4
(Number of pages: - Nombre de pages:)

01304100128554601008

Firmado Digitalmente por: (Digitally Signed by:)
Ministerio de Relaciones Exteriores de Colombia
AMPARO DE LA CRUZ TAMAYO RODRIGUEZ
Reason: DOCUMENT AUTHENTICITY
BOGOTA - COLOMBIA

La autenticidad de este documento puede ser verificada en el Registro Electrénico que se encuentra en la siguiente pagina
The authenticity of this document may be verified by accessing the e-Register on the following web site:
L'authenticité de cette document peut étre vérifiée en accédant I'e-Registre sur le site web suivant:

www.cancilleria.gov.co/legalizaciones



APOSTILLE
(Convention de La Haye du 5 octobre 1961)
1. Country : United States of America
2. This public document has been signed by DOROTHY E KENNEDY
3. acting in the capacity of NOTARY PUBLIC N
4. bears the seal/stamp DOROTHY E KENNEDY , NOTARY PUBLIC, PHILADELPHIA COUNTY, COMMONWEALTH OF PENNSYLVANIA

Certified

5. at Harrisburg, Pennsylvania 6. The 21st day of March, 2012
7. by Carol Aichele, Secretary of the Commonwealth of Pennsylvania

8. No: 201209460

9. Seal/Stamp 10. Signature

Carol Aichele

This Apostille only certifies the authenticity of the signature and the capacity of the person who has signed the public
document, and, where appropriate, the identity of the seal or stamp which the public document bears.

This Apostille does not certify the content of the document for which it was issued.

This Apostilie is not valid for use anywhere within the United States of America, its territories or possessions.
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TRUE COPY

TO ALL TO WHOM THESE PRESENTS SHALL COME,

| Do Hereby Certify that the annexed document(s) are TRUE COPY(IES) of the
original document(s) which | have compared.

at Philadelphia, PA 19106, USA

this _8"™  day of __March, 2012

)
Jahice Soulas
Oﬁ%e Professional
THE DOW CHEMICAL COMPANY

NOTARIAL CERTIFICATE

UNITED STATES OF AMERICA )
COMMONWEALTH OF PENNSYLVANIA ) SS

County/Parish of PHILADELPHIA )
On this _8" day of __March, 2012 , personally appeared before me,

Janice Soulas

known or identified to me to be the individual who executed the foregoing document and
acknowledged the same as a free act and deed for uses and purposes therein
expressed.

SEAL Nojéry Public |
rothy Kennedy

NOTARY PUBLIC, PHILADELPHIA, PENNSYLVANIA
MY COMMISSION EXPIRES: .

il 6)<§/wul~\

COMMONWEALTH OF PENNSYLVANIA

NOTARIAL SEAL .
DOROTHY E. KENNEDY, Notary Public
City of Philadelphia, Phila. County
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This Assignment 110 is in the ENGLISH language and has the same meaning in other languages with the same 110 number and R/Date,

DOW CASE NO. 70762
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‘This Assignment 110 is in the ENGLISH language and ha$s the $ame meaning in other languages with the same 110 number and R/Date
.

FORM 110 (r 57
INDIVIDUAL ASSIGNMENT AND INVENTOR’S DECLARATION
(with Priority Rights) .

-

Uwe verily believe I am/we are the original, first and sole/joint inventor(s) of the subject matter which is embraced by and for which a patent is sought on

the invention entitled: CONTROLLED RELEASE COMPOSITIONS

which invention was made and invented by me/us out of and in the course of my/our employment with my/our respective employers as stated below

my/our name(s). I/we acknowledge that I/we hold the invention and all patent and other rights and powers obtainable or exercisable in respect thereof in

trust for our respective employers. As trustee(s), and for good and valuable consideration and/or the remuneration received for my/our work, I/'we sell,
assign and transfer unto:

Rohm and Haas Company

100 Independence Mall West

Philadelphia, PA 19106

UNITED STATES OF AMERICA

a limited liability company organized and existin

g under the laws of the State of DELAWARE, U.S.A. (hereinafter referred to as the “Assignee”); my/our

entire right, title and interest throughout the world, in and to the invention and all rights and powers to make applications, including provisional applications
when permitted by law, for Letters Patent in its own name, or in the name of its designee (or nominee(s)); and all rights and powers to file any corresponding

or equivalent applications in any and all countries, including all rights to claim priority under all United States domestic laws,
Treaties in the name of Assignee, and do hereby authorize Assignee or its designee to insert here the Priority Number,

International Convention(s) and
Filing Date, and Filing Country

Priority Number

Filing Date

Filing Country

61/471,786

4/5/2011

United States of America

of the application, on which the claim for priority will be based; and in and to any Letters Patent that may be issued for the invention in any and all countries.

Uwe do hereby agree to assist Assignee in the prosecution of the a
involving the invention or the patent or patents thereon, and to ex
corresponding to or equivalent to the above identified application as Assign

I/we authorize Assignee or its designee to translate this Assignment into all languages necessary;
and consent to the recordal of this Assignment, or a Notarial True Copy thereof, being under cov

ecute for an

that such assigned rights are not encumbered by any grant, license, or other right heretofore given.

Subscribed and Declared by me/us:

pplication(s) and in any interference, conflict, opposition or litigation which may arise
y and all countries any document relating to applications derived from,
ee may request.

and we request that any such Letters Patent be issued to Assignee;
enant not only that I/we have full power to make the same, but also

Effective as of

Effective as of

At: s u 2A - At:
this dayof el rasmes ,20 ) % | [this day of ,20
Effective as of April 5,2011 ! Effective as of
Signature: @ o Signature:
Full Name? ) Full Name:
Residence: Y11 Deerpath Road Residence:
Chalfont, PA 18914
Country: USA Country:
Citizenship: USA Citizenship:
P.O. Address: Same as Residence P.O. Address:
Employed By: Rohm and Haas Company Employed By:
Of Country: USA Of Country:
At: At:
this day of ,20 this day of ,20

Signature: Signature:
Full Name: Full Name:
Residence; Residence:
Country: Country:
Citizenship: Citizenship:
P.O. Address: P.O. Address:
Employed By: Employed By:
Of Country: Of Country:

() Additional names and signatures are attached.

Enter the 4th inventor's PO Box number if different from residence (default is Same as Residence)

O‘



TRADUCCION OFICIAL No. 2012-04-12-221
DE UN DOCUMENTO ESCRITO EN INGLES

LOS ESTADOS UNIDOS DE AMERICA
A TODOS A QUIENES LOS PRESENTES LLEGAREN:
DEPARTAMENTO DE COMERCIO DE LOS ESTADOS UNIDOS
Oficina de Marcas y Patentes de los Estados Unidos

28 de febrero de 2012

POR EL PRESENTE CERTIFICO QUE ADJUNTO AL PRESENTE SE ENCUENTRA UNA COPIA
FIEL DE LOS REGISTROS DE LA OFICINA DE PATENTES Y MARCAS DE LOS ESTADOS
UNIDOS DE AQUELLOS DOCUMENTOS DE LA SOLICITUD DE PATENTE IDENTIFICADA A
CONTINUACION QUE CUMPLIO LOS REQUERIMIENTOS PARA QUE SE LE OTORGUE UNA
FECHA DE PRESENTACION BAJO 35 USC 111.

NUMERO DE SOLICITUD: 61/471,786
FECHA DE PRESENTACION: 05 de abril de 2011

EL CODIGO DEL PAIS Y EL NUMERO DE SU SOLICITUD DE PRIORIDAD, PARA SER USADOS

PARA PRESENTACION EN EL EXTERIOR BAJO LA CONVENCION DE PARIS, ES
US61/471,786

Oficina de Patentes y Marcas de los Por Autoridad del
Estados Unidos Subsecretario de Comercio para
Departamento de Comercio Propiedad Intelectual

y Director de la Oficina de Patentes y
Marcas de los Estados Unidos
(firma: ilegible)

E. BORNETT

Funcionario que Certifica

{JLLCCO: 348731.D0C v.1}



Recibo de Reconocimiento Electrénico

ID EFS: 9809410
. Numero de Solicitud: 61471786
Numero de Solicitud Internacional
_Numero de Confirmacién: 1767

Titulo de la Invencion:

COMPOSICIONES DE LIBERACION CONTROLADA

Prime'r Inventor/Nombre del Solicitante:

Richard Martin Jacobson

Ndmero del Cliente:

21898

Registrador

Carl P. Hemenway/Janice Soulas

; Registrador Autorizado por:

Carl P. Hemenway

Numero de Expediente:

70762

Fecha de Recepcidn:

05-APRIL-2011

Fecha de Presentacion:

Estampilla de Tiempo: 12:40:00
Tipo de Solicitud: Provisional

Informacién de Pago:
Presentada con Pago Si
Tipo de Pago: Cuenta de Depésito
El pago fue exitosamente recibido en RAM $220
Numero confirmacién RAM 9331
Cuenta de Depdsito 041512

Usuario Autorizado

El Director de la USPTO por el presente esta facultado para cargar los derechos indicados y acreditar cualquier

sobre pago asi:

Cargar cualquier Derecho Adicional requerido bajo 37 C.F.R. Seccién 1.16 (Presentacion de solicitud nacional,

busqueda y derechos de examen)

Cargar cualquier Derecho Adicional requerido bajo 37 C.F.R. Seccién 1.17 (Solicitud de patente y derechos de

procesamiento de reexamen)

Cargar cualquier Derecho Adicional requerido bajo 37 C.F.R. Seccioén 1.19 (Derechos de suministro de

documentos)

Cargar cualquier Derecho Adicional requerido bajo 37 C.F.R. Seccion 1.20 (Derechos de expedicion postal)
Cargar cualquier Derecho Adicional requerido bajo 37 C.F.R. Seccion 1.21 (Derechos y cargos varios)

Listas de Archivos:

Numero del Descripcion Nombre del Tamarno del MultiPartes/ Paginas
Documento del Documento Archivo Archivo(Bytes)/Me zip (si aplica)
ssage Digest
1 Hoja de Datos de ADS pdf 1030711 no 4
la Solicitud
94494¢666066¢0f6
33dd1d1bc057f44
4181bef20
Advertencias:
Informacion:
2 70762.pdf 164266 sf 28
943b5e76078v7ffe
€7e290213be0ab5
11§4249¢
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Descripcion Multipartes/Archivos PDF en descripcion .zip
Descripcion del Documento Inicio Fin
Descripcién 1 25
Reivindicaciones 26 27
Resumen 29 28
Advertencias; '
Informacion: ,
3 Hoja de Calculo de Derechos (PTO- fee-info.pdf 29438 no 2
875) F6d6000a
e78fd9a90
8e2646e8
7b6564e2
64a735d3
Advertencias:
Informacién:
Tamafio Total de Archivos (en bytes): | 1224415

Este Recibo de Reconocimiento evidencia el recibo en la fecha indicada por la USPTO de los documentos
indicados, caracterizados por el solicitante, e incluyendo conteo de paginas, donde aplica. Sirve como evidencia
de recibo semejante a una Tarjeta Postal, segtin se describe en MPEP 503.

Nuevas Solicitudes Bajo 35 U.S.C. 111
Si una nueva solicitud se presenta y la solicitud incluye los componentes necesarios para una fecha de
presentacion (ver 37 CFR 1.53(b)-(d) y MPEP 506), se expedira un Recibo de Presentacién (37 CFR 1.54) en el

debido curso y la fecha mostrada en este Recibo de Reconocimiento establecera la fecha de presentacién de la
solicitud.

Fase Nacional de una Solicitud Internacional Bajo 35 U.S.C. 371

Si una presentacion oportuna para registro en la fase nacional de una solicitud internacional cumple con las
condiciones de 35 U.S.C. 371 y otros requerimientos que aplican se expedird un Formato PCT/DO/EO/903
indicando aceptacidn de la solicitud como presentacion en la fase nacional bajo 35 U.S.C. 371 ademas del
Recibo de Presentacién, en el curso debido.

Nueva Solicitud Internacional Presentada ante la USPTO como Oficina gue Recibe

Si se presenta una nueva solicitud internacional y la solicitud internacional incluye los componentes necesarios
para una fecha de presentacién internacional (ver Articulo 11 PCT y MPEP 1810), se expedira una Notificacion
del Numero de la Solicitud Internacional y de la Fecha de Presentacién Internacional (Formato PCT/RO/105) en
el curso debido, sujeta a las prescripciones relacionadas con la seguridad nacional, y la fecha que aparece en

este Recibo de Reconocimiento establecera la fecha de presentacion internacional de la solicitud.

{JLLCCO: 348731.00C v.1)3




REIVINDICACIONES:

1. Una composicidn que comprende

(a) una matriz sélida fundible que comprende
(i) una o mas sustancias hidrofébicas, y
(i) una o mas sustancia hidrofilicas, y

(b) distribuidos en dicha matriz, uno o mas complejos de encapsulaciéon de un compuesto de
ciclopropeno volatil encapsulado en un agente de encapsulacién molecular.

2. La composicion de la reivindicaciéon 1 en la cual se distribuye en dicha matriz una o mas
sustancias adsorbentes de agua.

3. La composicién de la reivindicacion 1 en la cual se distribuye en dicha matriz uno o mas
humectantes, una o mas sustancias delicuescentes o una de sus mezclas.

4. Lacomposicién de la reivindicacién 1 en la cual dicha matriz adicionalmente comprende uno o
mas dispersantes. |

5. La composicién dé la reivindicacién 1 en la cual el compuesto de ciclopropeno volatil es
1-metilciclopropeno.

6. La composicién de la reivindicacion 1 en la cual el agente de encapsulacion molecular es
alfa-ciclodextrina.

7. La composicién de la reivindicaciéon 1 en la cual la cantidad de compuesto de ciclopropeno
volatil es del 0,01% al 1% en peso, en funcién del peso de dicha composicion.

8. Un método para tratar plantas o partes de plantas que comprende colocar dichas plantas o
partes de plantas y la composicién de la reivindicacion 1 en un recipiente y permitir que dichas
plantas o partes de plantas y dicha cbmposicién de la reivindicacién 1 permanezcan juntas en
dicho recipiente durante 1 dia 0 mas.

9. El método de la reivindicacién 8 en el cual dicho compuesto de ciclopropeno volatil es

1-metilciclopropeno, y en el cual dicho agente de encapsulacién molecular es

alfa-ciclodextrina.

{JLLCCO: 348731.00C v.1)4



10. E! método de la reivindicacidn 9 en el cual la cantidad de 1-metilciclopropeno colocada en

dicho recipiente es de 1 microgramo por litro a 500 microgramos por litro.

Traducido segiin mi mejor saber y entender, este dia 12 de abril de 2012, en la ciudad de
Bogota, D.C., por Anita Escobar de Tamayo, Traductora Oficial, Res. 2177 de 1989, Ministerio de

Justicia, Republica de Colombia.

TRADUCTORA OFICIAL
RES. 2177/89 MINJUSTICIA

f
ANITA ESCOBAR DE TAMAYO

{JLLCCO: 348731.D0C v.1)5



T@) AW .T@WH@ MTHESE, BRESENKS; SHAYNE, COMB3

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

SN

February 28,2012

h) THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM
s THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A
FILING DATE UNDER 35 USC 111.

APPLICATION NUMBER: 61/4 71,786
FILING DATE: April 05, 2011

) THE COUNTRY CODE AND NUMBER OF YOUR PRIORITY §
i APPLICATION, TO BE USED FOR FILING ABROAD UNDER THE PARIS
CONVENTION, IS US61/471,786

=

\
By Authority of the e

i Under Secretary of Commerce for Intellectual Property e
s and Director of the United States Patent and Trademark Office \}t

Certlfymg Officer
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EFS ID: 9809410
Application Number: 61471786
International Application Number:
Confirmation Number: 1767

Title of Invention:

CONTROLLED RELEASE COMPOSITIONS

First Named Inventor/Applicant Name:

Richard Martin Jacobson
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CONTROLLED RELEASE COMPOSITIONS

[0001] Handling volatile compounds presents a variety of problems. One method of
making a volatile compound easier to handle is to form a molecular encapsulation complex in
which a molecular encapsulating agent encapsulates the molecules of the volatile compound.
In some cases, the molecular encapsulation complex is in the form of a powder, which may
optionally be blended with other solid particles of other materials to form a blended powder.
Such powders are generally easier to store, to transport, and/or to use than the pure volatile

compound.

[0002] When it is desired to make use of the volatile compound that is contained in such
a powder, one common method involves bringing the powder into contact with a release
compound, which is a compound that, when it contacts an encapsulation complex, promotes
or causes release of the volatile compound from the molecular encapsulation complex. For

some useful molecular encapsulation complexes, water is a release compound.

[0003] However, providing a molecular encapsulation complex as a powder does not
solve all the problems associated with the use of the volatile compounds. For example, when
using a release compound to release the volatile compound from such a powder, the contact
between the powder and the release compound may not be intimate, and the release of the
volatile compound may be incomplete or undesirably slow or both. In such cases it may be
necessary to take some measure to enhance the release of the volatile compound, such as, for
example, waiting an undesirably long time for the volatile compound to release; providing
some mechanical aid (e.g., shaking, stirring, forcing gas into the water to create bubbles,
etc.); or providing additives to the powder that cause effervescent action on contact with
water. U.S. Patent No. 6,426,319 describes a composition containing a molecular
encapsulation complex of a molecular encapsulating agent with a cyclopropene compound,

mixed with a water absorbent material.

[0004] In many situations, it is desired that the volatile compound is released gradually
when the composition containing the volatile compound is exposed to a release compound.
However, compositions like those of U.S. Patent No. 6,426,319 generally release the

cyclopropene compound relatively quickly when exposed to water vapor.

[0005] It is desired to provide a composition that contains a useful volatile compound in
a molecular encapsulation complex and that releases that useful volatile compound desirably

gradually when exposed to liquid water or to water vapor.

[0006] The following is a statement of the invention.

J9
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[0007] The first aspect of the present invention is a composition comprising (a) a
meltable solid matrix comprising (i) one or more solid hydrophobic substance, and (ii) one or
more solid hydrophilic substance, and (b) distributed in said matrix, one or more
encapsulation complex of a volatile cyclopropene compound encapsulated in a molecular

encapsulation agent.

[0008] Another aspect of the present invention is a method of treating plants or plant
parts comprising placing said plants or plant parts and the composition of the first aspect into
a container and allowing said plants or plant parts and said composition of claim 1 to remain

together in said container for 1 day or longer.
[0009] The following is a detailed description of the invention.

[0010] As used herein, the following terms have the designated definitions, unless the

context clearly indicates otherwise.

[0011] As used herein, "hydrocarbon" refers to a chemical group or a compound, the
atoms of which include one or more carbon atom, one or more hydrogen atom, and no other

atoms.

[0012] As used herein, a "matrix" is a material that is a solid and that has continuity. In
a macroscopic sample of a composition that contains a matrix, the matrix will form a
continuous 3-dimensional body. The matrix may connect with the entire surface of the
sample; if it does not connect with the entire surface of the sample, it will connect to multiple
places on the surface of the sample. At least 50% of the total surface area of the sample will
connect to the matrix. The matrix may be a pure material or may be a mixture of two or more

materials.

[0013] A macroscopic sample is a body that has volume of at least one cubic centimeter
and has a shortest axis of 3 mm or longer. An axis is a line segment that passes through the

center of mass of the body and that has end points that reside on the surface of the body.

[0014) If the matrix is a mixture, the ingredients in the mixture will form either a
solution or a dispersion or a combination thereof. In a solution, the ingredients are miscible
with each other; that is, they will be dissolved in each other (i.e., intimately mixed on the
molecular level). In a dispersion, one ingredient (or a solution of ingredients) is present as a
continuous phase, and one or more other ingredients is present as small particles (1

millimeter in diameter or smaller) that are distributed throughout the continuous phase.
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[0015] A particle (whether in a powder or dispersed in a matrix) is characterized by its
diameter. If the particle is not spherical, the diameter of the particle is considered herein to

be the diameter of a sphere that has the same volume as the particle.

[0016] As used herein, material is said to be solid if it is in the solid state over a range of
temperatures that includes at least 0°C to 40°C. Solids include, for example, crystalline
solids, amorphous glassy solids, waxy solids, and rubbery solids. A macroscopic sample of a
solid will not deform appreciably under its own weight. A cube of a solid material that is 1
cm X 1 cm X 1 cm in size; and that is placed on a flat surface at 25°C for 7 days, will

maintain at least 95% of its height.

[0017] As used herein, a material is said to be a meltable solid if it is a solid as defined
herein above and if it also has a melting point or a softening point higher than 40°C and lower
than 120°C. The softening point is a temperature above which a material is liquid or, if not
liquid, is soft enough to be blended or masticated with a mechanical device such as, for

example, a stirrer, an extruder, or a kneader.

[0018] A compound is said herein to be volatile if that compound has a boiling point at 1

atmosphere pressure of 100°C or lower.

[0019] As used herein, a hydrophobic substance is a substance that meets one or more of
the following hydrophobicity criteria. The first hydrophobicity criterion is the water contact
angle. A substance is hydrophobic if a clean surface of that substance has contact angle with
a drop of water of 90° or higher. The contact angle is measured by test D7334-08 (ASTM
International, West Conshohocken, PA, USA).

[0020] The second hydrophobicity criterion is the composition. A substance is
hydrophobic if it is a pure hydrophobic substance or if it is a hydrophobic mixture. A
hydrophobic mixture contains one or more pure hydrophobic substance, and the amount of all
the pure hydrophobic substances in the mixture is 75% or more by weight, based on the
weight of the mixture. A substance is a pure hydrophobic substance if its molecule has one
or more fatty groups and if it has solubility in water at 25°C of less than 1% by weight based
on the weight of the water. A fatty group is one of the following: (1) an aliphatic group that
has 8 or more carbon atoms; that has only hydrogen atoms and carbon atoms; that is linear,
branched, cyclic, or a combination thereof; (2) a chemical group of category (1) in which one
or more hydrogen atom is replaced with a halogen atom; or (3) a silicone group. A silicone
group is a group that contains a linear chain of 5 or more siloxane groups. A siloxane group

has the following structure (I):
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where each R® is, independent of every other R®, hydrogen, a hydrocarbon group with 6 or

fewer carbon atoms, or another siloxane group.

[0021] The third hydrophobicity criterion is water absorptivity. When a hydrophobic
substance is in equilibrium at 25°C with air having 100% relative humidity, the hydrophobic
substance will absorb water from the air in an amount such that the quotient of the weight of

absorbed water divided by the dry weight of hydrophilic substance is 0.0001 or lower.

[0022] The fourth hydrophobicity criterion is water vapor transmission rate. When a
film of a hydrophobic material that is 40 micrometers thick is tested at 37.8°C and 90%
relative humidity, its water vapor transmission rate is less than 25 grams of water vapor per

square meter of film per day.

[0023] The fifth hydrophobicity criterion is as follows: a polymer that is a copolymer of
ethylene and viny] acetate is hydrophobic if the amount of vinyl acetate in that copolymer is

less than 20% by weight, based on the weight of the copolymer.

[0024] As used herein, a hydrophilic substance is a substance that meets one or both of
the following hydrophilicity criteria. The first hydrophilicity criterion is water absorptivity:
when a hydrophilic substance is in equilibrium at 25°C with air having 100% relative
humidity, the hydrophilic substance will absorb water from the air in an amount such that the
quotient of the weight of absorbed water divided by the dry weight of hydrophilic substance
is 0.001 or higher.

[0025] The second hydrophilicity criterion is water vapor transmission rate. When a
film of a hydrophilic material that is 40 micrometers thick is tested at 37.8°C and 90%
relative humidity, its water vapor transmission rate is more than 50 grams of water vapor per

square meter of film per day.

[0026] The third hydrophilicity criterion is as follows: a polymer that is a copolymer of
ethylene and vinyl acetate is hydrophilic if the amount of vinyl acetate in that copolymer is

20% or more by weight, based on the weight of the copolymer.

[0027] As used herein, a humectant is a substance that, when placed in contact with air
of 100% relative humidity at 25°C, will absorb water from the air, When a humectant
reaches equilibrium with air of 100% relative humidity at 25°C, the quotient of the weight of
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water absorbed by the humectant divided by the dry weight of the humectant is 0.1 or higher.
Some humectants are deliquescent substances. A deliquescent substance, in equilibrium at
25°C with air having 100% relative humidity, will absorb sufficient water from the air to

form a liquid solution of the deliquescent substance in water.

[0028] As used herein, a water-adsorptive substance is a solid material that has pores,
tunnels, or other cavities that have the capacity to trap water molecules. The molecules of a
water-adsorptive substance do not swell or otherwise re-arrange in response to the presence
of an adsorbed water molecule. Prior to exposure to water, the cavities are empty (i.e., each
cavity contains only air or vacuum). A water molecule that enters such a cavity and remains

there for a finite time period is known herein as "adsorbed" water.
p

[0029] When a molecular encapsulation agent encapsulates a compound or a portion of a
compound, the resulting combination is referred to herein as a molecular encapsulation

complex.

[0030] A "polymer," as used herein and as defined by FW Billmeyer, JR. in Textbook
of Polymer Science, second edition, 1971, is a relatively large molecule made up of the
reaction products of smaller chemical repeat units. Polymers may have structures that are
linear, branched, star shaped, looped, hyperbranched, crosslinked, or a combination thereof: ;
polymers may have a single type of repeat unit ("homopolymers") or they may have more
than one type of repeat unit ("copolymers"). Copolymers may have the various types of
repeat units arranged randomly, in sequence, in blocks, in other arrangements, or in any
mixture or combination thereof. A compound that reacts with identical and/or non-identical
compounds to become a repeat unit in a polymer is known herein as a "monomer." The

repeat unit that results from such a reaction is known herein as a "residue” of that monomer.

[0031] Polymer molecular weights can be measured by standard methods such as, for
example, size exclusion chromatography (SEC, also called gel permeation chromatography or

GPC). Polymers have number-average molecular weight (Mw) of 500 or more.

[0032) Polymers are crosslinked if some or all of the polymer chains are branched. A
polymer is lightly crosslinked if sufficient branching is present to affect the physical
properties of the polymer and the polymer has finite molecular weight. A polymer is fully
crosslinked if sufficient branching is present to pass the percolation threshold, A fully
crosslinked polymer is not soluble in any solvent, even a solvent in which a linear polymer of
the same composition is soluble. A fully crosslinked polymer is said to have infinite

molecular weight,
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[0033] One useful characterization of a composition is the solids content. The solids
content of a composition is determined by making a layer of the composition that is 1 mm or
less in thickness, allowing volatile compounds to leave the composition, for example by
placing that layer in a oven that circulates air at 100°C for one hour. The weight of the
remaining material after the volatiles have left, divided by the original weight of the

composition, expressed as a percentage, is the solids content.

[0034] The present invention involves the use of one or more cyclopropene compound.

As used herein a cyclopropene compound is any compound with the formula

R R*

R' R?
where each R', R?, R and R* is independently selected from the group consisting of H and a
chemical group of the formula:

-LnZ

where n is an integer from 0 to 12. Each L is a bivalent radical. Suitable L groups include,
for example, radicals containing one or more atoms selected from H, B, C, N, O, P, S, Si, or
mixtures thereof. The atoms within an L group may be connected to each other by single
bonds, double bonds, triple bonds, or mixtures thereof. Each L group may be linear,
branched, cyclic, or a combination thereof. In any one R group (i.e., any one of R, R R?

and R*) the total number of heteroatoms (i.e., atoms that are neither H nor C) is from 0 to 6.

[0035] Independently, in any one R group the total number of non-hydrogen atoms is 50

or less.

[0036] Each Z is a monovalent radical. Each Z is independently selected from the group
consisting of hydrogen, halo, cyano, nitro, nitroso, azido, chlorate, bromate, iodate,
isocyanato, isocyanido, isothiocyanato, pentafluorothio, and a chemical group G, wherein G

is a 3 to 14 membered ring system.

[0037] The R!, R%, R? and R* groups are independently selected from the suitable
groups. The R!, R? R? and R* groups may be the same as each other, or any number of them
may be different from the others. Groups that are suitable for use as one or more of R}, R?,
R? and R? may be connected directly to the cyclopropene ring or may be connected to the
cyclopropene ring through an intervening group such as, for example, a heteroatom-

containing group.
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[0038] As used herein, a chemical group of interest is said to be "substituted" if one or
more hydrogen atoms of the chemical group of interest is replaced by a substituent. Suitable
substituents include, for example, alkyl, alkenyl, acetylamino, alkoxy, alkoxyalkoxy,
alkoxycarbonyl, alkoxyimino, carboxy, halo, haloalkoxy, hydroxy, alkylsulfonyl, alkylthio,
trialkylsilyl, dialkylamino, and combinations thereof.

[0039] Among the suitable R', R%, R?, and R* groups are, for example, substituted and
unsubstituted versions of any one of the following groups: aliphatic, aliphatic-oxy,
alkylcarbonyl, alkylphosphonato, alkylphosphato, alkylamino, alkylsulfonyl, alkylcarboxyl,
alkylaminosulfonyl, cycloalkylsulfonyl, cycloalkylamino, heterocyclyl (i.e., aromatic or non-
aromatic cyclic groups with at least one heteroatom in the ring), aryl, hydrogen, fluoro,
chloro, bromo, iodo, cyano, nitro, nitroso, azido, chlorato, bromato, iodato, isocyanato,
isocyanido, isothiocyanato, pentafluorothio; acetoxy, carboethoxy, cyanato, nitrato, nitrito,
perchlorato, allenyl; butylmercapto, diethylphosphonato, dimethylphenylsilyl, isoquinolyl,
mercapto, naphthyl, phenoxy, phenyl, piperidino, pyridyl, quinolyl, triethylsilyl, and
trimethylsilyl.

[0040] Among the suitable R!, R%, R? and R* groups are those that contain one.or more
ionizable substituent groups. Such ionizable groups may be in non-ionized form or in salt

form.

[0041} Also contémplated are embodiments in which R and R* are combined into a
single group, which is attached to the number 3 carbon atom of the cyclopropene ring by a
double bond. Some of such compounds are described in US Patent Publication
2005/0288189.

[0042] In preferred embodiments, one or more cyclopropene compound is used in which
each of R', R R?, and R*is independently hydrogen or a substituted or unsubstituted alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, phenyl, or naphthyl group; where the
substituents, when present, are independently halogen, alkoxy, or substituted or unsubstituted
phenoxy. In more preferred embodiments, one or more of R', R%, R?, and R* is hydrogen and
each of R', R? R?, and R* that is not hydrogen is independently a substituted or unsubstituted
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, phenyl, or naphthyl group; where the
substituents, when present, are independently halogen, alkoxy, or substituted or unsubstituted
phenoxy. In more preferred embodiments, each of R, R>, and R* is hydrogen, and R’ is
hydrogen or an unsubstituted alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, phenyl, or
naphthyl group independently,
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[0043] In preferred embodiments, one or more cyclopropene compound is used in which
one or more of R, R% R?, and R* is hydrogen each of R, R?, R®, and R* that is not hydrogen
is (C1-C4) alkyl. In more preferred embodiments, R is (C1-C4) alkyl and each of R%, R?,
and R* is hydrogen. In more preferred embodiments, R! is methyl and each of R* R? and R*

is hydrogen, and the cyclopropene compound is known herein as "1-MCP."

[0044] In preferred embodiments, a cyclopropene compound is used that has boiling
point at one atmosphere pressure of 25°C or lower; more preferred is 15°C or lower.
Independently, in preferred embodiments, a cyclopropene compound is used that has boiling
point at one atmosphere pressure of -100°C or higher; more preferred is -50°C or higher;

more preferred is-25°C or higher; more preferred is 0°C or higher.

[0045] The composition of the present invention includes at least one molecular
encapsulating agent that encapsulates one or more cyclopropene compound or a portion of
one or more cyclopropene compound. A complex that contains a cyclopropene compound
molecule or a portion of a cyclopropene compound molecule encapsulated in a molecule of a

molecular encapsulating agent is known herein as a "cyclopropene compound complex."

[0046] In preferred embodiments, at least one cyclopropene compound complex is
present that is an inclusion complex. In such an inclusion complex, the molecular
encapsulating agent forms a cavity, and the cyclopropene compound or a portion of the

cyclopropene compound is located within that cavity.

[0047] Preferably, in such inclusion complexes, the interior of the cavity of the
molecular encapsulating agent is substantially apolar or water-incompatible or both, and the
cyclopropene compound (or the portion of the cyclopropene compound located within that
cavity) is also substantially apolar or water-incompatible or both. While the present
invention is not limited to any particular theory or mechanism, it is contemplated that, in such
apolar cyclopropene compound complexes, van der Waals forces, or water-incompatibility
interactions, or both, cause the cyclopropene compound molecule or portion thereof to remain

for substantial amounts of time within the cavity of the molecular encapsulating agent,

[0048] The amount of molecular encapsulating agent can usefully be characterized by
the quotient ("Q1") of the number of moles of molecular encapsulating agent divided by the
number of moles of cyclopropene compound. In preferred embediments, Q1 is 0.1 or larger;
more preferably 0.2 or larger; more preferably 0.5 or larger; more preferably 0.9 or larger.
Independently, in preferred embodiments, Q1 is 10 or lower; more preferably 5 or lower;

more preferably 2 or lower; more preferably 1.5 or lower.
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[0049] Suitable molecular encapsulating agents include, for example, organic and
inorganic molecular encapsulating agents. Preferred are organic molecular encapsulating
agents, which include, for example, substituted cyclodextrins, unsubstituted cyclodextrins,
and crown ethers. Suitable inorganic molecular encapsulating agents include, for example,
zeolites. Mixtures of suitable molecular encapsulating agents are also suitable. In preferred
embodiments, the encapsulating agent is alpha cyclodextrin, beta cyclodextrin, gamma
cyclodextrin, or a mixture thereof. In more preferred embodiments of the invention, alpha

cyclodextrin is used.

[0050] The present invention involves the use of one or more solid hydrophobic
substance (i) (herein referred to synonymously as "hydrophobic substance (i)" or "substance
(1)"). Preferred hydrophobic substances (i) are fatty compounds, hydrocarbon waxes, olefin

polymers, and mixtures thereof.

[0051] A fatty compound is a compound that has one or more fatty group. Faity
compounds include, for example, fatty acids, fatty oils, modified versions thereof, and
mixtures thereof. Suitable modifications include any process, including chemical reactions,
that alters the composition of a fatty compound, as long as the resulting compound still meets
the definition of fatty compound. Modifications include, for example, hydrogenation,
esterification, trans-esterification, de-esterification, polymerization, attachment of functional
groups, and combinations thereof. Fatty acids have the formula R-COOH, where the R group
contains a fatty group. Fatty oils are fatty compounds that contain one or more ester group,

hydroxyl group, aldehyde group, ketone group, or combination thereof.

[0052] Among fatty acids, preferred are those that include at least one fatty group having
12 or more carbon atoms. More preferred are fatty acids that include at least one fatty group
having 16 or more carbon atoms; more preferred are fatty acids that include at least one fatty
group having 18 or more carbon atoms. Preferred fatty acids are those that include at least
one fatty group having 22 or fewer carbon atoms. Preferred are fatty acids that include at
least one fatty group that is a hydrocarbon group that is saturated (i.e., within that group, the
bonds between carbon atoms are all single bonds). Among fatty acids, more preferred is
stearic acid, palmitic acid, and mixtures thereof. Among fatty acids, more preferred is double
pressed stearic acid, which is a mixture of fatty acids in which a mixture of stearic and
palmitic acids comprises 93% to 100% by weight, based on the weight of the double pressed

stearic acid.
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[0053] Also among the suitable hydrophobic substances are fatty oils. Preferred among
fatty oils are triglycerides. Triglycerides are triesters of glycerol with three fatty acids.
Preferred triglycerides are hydrogenated vegetable oils.

[0054] Hydrocarbon waxes are hydrocarbon compounds having 12 to 120 carbon atoms,
A hydrocarbon molecule in a hydrocarbon wax may be straight, branched, non-aromatic
cyclic, or a combination thereof. Hydrocarbon waxes usually exist as a mixture of 2 or more
different hydrocarbon molecules. Hydrocarbon waxes include petroleum waxes, which are
separated from crude petroleum. Petroleum waxes include paraffin wax, microcrystalline
wax, and petrolatum. Paraffin wax has 60% or more by weight straight-chain hydrocarbons,
based on the weight of the paraffin, and most of the straight-chain hydrocarbons in paraffin
wax typically have 18 to 45 carbon atoms each. Microcrystalline wax has a higher proportion
of branched and cyclic hydrocarbons than paraffin wax. Petrolatum is a type of
microcrystalline wax that blends well with mineral oil. Among hydrocarbon waxes, preferred

are microcrystalline waxes.

[0055] Olefin polymers are polymers, the repeat units of which are 60% to 100% by
weight, based on the weight of the olefin polymer, residues of one or more ethylenically
unsaturated hydrocarbon monomer. Any olefin polymer that meets the definition of
hydrophobic substance (i) is suitable as hydrophobic substance (i). All-olefin polymers,
which are olefin polymers in which the repeat units are 100% residues of one or more
ethylenically unsaturated hydrocarbon monomer, are suitable as hydrophobic substance (i).
Polyolefin waxes, which are all-olefin polymers that have number-average molecular weight

of 20,000 or lower, are also suitable as hydrophobic substance (i).

[0056] Olefin polymers also include olefin copolymers, which are olefin polymers in
which one or more repeat unit is a residue of a monomer that is not a hydrocarbon, A
monomer that is not a hydrocarbon and that is capable of copolymerizing with one or more
ethylenically unsaturated hydrocarbon monomer is known herein as an "olefin-compatible
comonomer.” Suitable olefin-compatible comonomers include, for example, acrylic acid,
methacrylic acid, alkyl esters of acrylic acid or methacrylic acid, and vinyl acetate. Among
olefin copolymers, preferred as hydrophobic substance (i) are copolymers of ethylene and
vinyl acetate ("EVA copolymers") that meet the criteria for hydrophobicity as defined herein.
Some preferred olefin copolymers for use as hydrophobic substance (i) are EVA copolymers
in which the amount of residues of vinyl acetate is, by weight based on the weight of the
EVA copolymer, 21% to 40%.
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[0057] In preferred embodiments, the composition of the present invention contains one
or more hydrophobic substance (i) that is a meltable solid. Among meltable solid
hydrophobic substances, preferred are those with a melting point or a softening point that is
50°C or higher; more preferred is 60°C or higher. Among meltable solid hydrophobic
substances, preferred are those with a melting point or a softening point that is 110°C or

lower; more preferred is 90°C or lower; more preferred is 80°C or lower.

[0058] Preferred hydrophobic substances (i) contain, optionally among other ingredients,
fatty compounds and hydrocarbon waxes and mixtures thereof. More preferred hydrophobic
substances (i) contain, optionally among other ingredients, fatty acids, fatty oils, hydrocarbon
waxes, and mixtures thereof. More preferred hydrophobic substances (i) contain, optionally
among other ingredients, double pressed stearic acid, hydrogenated vegetable oils,

microcrystalline waxes, and mixtures thereof,

[0059] The present invention involves the use of one or more hydrophilic substance (ii)
(herein referred to synonymously as "hydrophilic substance (ii)" or "substance (ii)").
Preferred hydrophilic substances (ii) are polymers. Preferred polymers for hydrophilic
substance (ii) include cellulose, polyethylene glycol, hydrophilic ethylene vinyl acetate

copolymers, and pendant-amine polymers.

[0060] Cellulose is a polymer that made of repeat units of D-glucose. Among celluloses,

preferred are natural cellulose, microcrystalline cellulose, and mixtures thereof.

[0061] Polyethylene glycol is a polymer made of repeat units of ethylene oxide:
-(CH;,-CH;-0)-.

Among polyethylene glycols, preferred for use as hydrophilic substance (ii) are those with

number-average molecular weight that is 20,000 or less; more preferred is 10,000 or less.

Among polyethylene glycols, preferred for use as hydrophilic substance (ii) are those with

number-average molecular weight that is more than 3,000.; more preferred is 5,000 or more.

[0062] A pendant-amide polymer is a polymer in which 50% or more of the residues, by
weight, based on the weight of the pendant-amide polymer, has a chemical group that is
pendant from the polymer backbone, where that pendant chemical group is attached to the
polymer backbone by one or more covalent bond, and where that pendant chemical group has
an amide group (which may be all or part of the pendant chemical group). The amide group
may be primary, secondary, or tertiary. Among pendant chemical groups, preferred is a
2-pyrrolidone group, preferably with the nitrogen atom attached by a covalent bond to a

~ carbon atom on the polymer backbone. Among preferred pendant amide polymers, preferred

2
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are PVP polymers, which are polymers, the polymerized residues of which are 35% or more,
by weight based on the weight of the PVP polymer, residues of N-vinyl-2-pyrrolidone.
Among PVP polymers, preferred are crosslinked PVP polymers.

[0063] Preferred hydrophilic substances (ii) contain one of the following species,
optionally with other ingredients: (A) one or more polyethylene glycol having number
average molecular weight of more than 3,000, (B) one or more mixture of one or more
polyethylene glycol having number average molecular weight of more than 3,000 with one or
more cellulose, (C) one or more hydrophilic ethylene vinyl acetate copolymer, (D) one or
more mixture of one or more hydrophilic ethylene vinyl acetate copolymer with one or more
crosslinked PVP, or (E) one or more mixture of one or more hydrophilic ethylene vinyl

acetate copolymer with one or more cellulose.

[0064] Some hydrophilic substances (ii) used in the present invention are hydrophilic
substances that are also meltable solids. Among hydrophilic substances that are meltable
solids, preferred are those with a melting point or a softening point that is 50°C or higher;
more preferred is 60°C or higher. Preferred are hydrophilic substances with a melting point
or a softening point that is 110°C or lower; more preferred is 90°C or lower; more preferred

is 80°C or lower.

[0065] The composition of the present invention contains a meltable matrix that contains
one or more hydrophobic substance (i) and one or more hydrophilic substance (ii}. In some
embodiments, the matrix is a solution of all of the hydrophobic substance(s) (i) and all of the
hydrophilic substance(s) (ii). That is, all of the substance(s) (i) and (ii) are sufficiently

soluble in each other that the mixture is a solution.

[0066] In preferred embodiments, the meltable matrix has a melting point higher than
40°C and lower than 120°C. Preferred is matrix melting point of 50°C or higher; more
preferred is 60°C or higher. Preferred is matrix melting point of 110°C or lower; more
preferred is 90°C or lower; more preferred is 80°C or lower. It is useful to characterize the
viscosity (at shear rate of 1 sec™) of the matrix in the "pour range," which is the temperature
range from 3°C above the melting point to the lower of 125°C and 25°C above the melting
point, Preferably, the viscosity of the matrix in the pour range is 3,000 milliPascal*sec
(3,000 centipoise) or lower; more preferably 1,000 milliPascal*sec (1,000 centipoise) or

lower; more preferably 500 milliPascal*sec (500 cenitpoise) or lower.

[0067] In some embodiments ("dispersion embodiments"), in the matrix, one or more of

the substance(s) (i) or one or more of the substance(s) (ii) is present as particles in a
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dispersion in the continuous phase of the matrix. In dispersion embodiments, the continuous
phase of the matrix contains one or more hydrophobic substance (i). The amount of
hydrophobic substance (i) found in the continuous phase of the matrix is characterized by the
quotient ("Q2") found by dividing the sum of the weights of all the hydrophobic substances
(1) contained in the continuous phase of the matrix by the total weight of the continuous phase

of the matrix. Preferably, Q2 is 0.2 or higher; more preferably 0.3 or higher.

[0068] Preferred compositions of the present invention contain one or more humectant.
Preferred humectants are potassium acetate and polyethylene glycols. Polyethylene glycols
that are preferred for use as a humectant have number-average molecular weight that is 3,000
or less; more preferred is 2,000 or less. Polyethylene glycols that are preferred for use as a
humectant have number-average molecular weight that is 500 or more. A polyethylene
glycol is considered herein to be used as a humectant when at least one meltable solid

hydrophilic substance (ii) that is not a polyethylene glycol is present in the composition.

[0069] In some embodiments, one or more other substances may be present in the
composition, Such other substances do not qualify as either hydrophobic substance (i) or
hydrophilic substance (ii) or as volatile cyclopropene compound encapsulated in a molecular
encapsulation agent. Some other substances may be either hydrophobic or hydrophilic but
are not meltable solids. Suitable other substances include, for example, dispersants,

humectants, deliquescent salts, other salts, water-adsorptive materials, and mixtures thereof.

[0070] Preferred compositions of the present invention contain one or more other
substance that is a water-adsorptive material. Preferred water-adsorptive materials are
molecular sieves. Molecular sieves have open structures with uniform-size pores into which
water molecules may enter and, possibly, remain. Molecular sieves may be made of
aluminosilicates, clays, glasses, charcoals, or carbon. Preferred molecular sieves have pore
size of 3 Angstrom or 4 Angstrom. Molecular sieves are supplied in the form of beads,
pellets, or powder. In a sample of molecular sieves, average particle diameter of beads or
pellets is normally 1mm to 5Smm, and average particle diameter of powder is smaller than 1
mm. Molecular sieves are considered herein to be non-meltable solids. It is considered that

molecular sieves, when present, are dispersed in the matrix.

[0071] Dispersants are amphiphilic compounds. One portion of the dispersant molecule
is more stable when in contact with hydrophobic substance than it is when in contact with
hydrophilic substance, and a different portion of the dispersant molecule is more stable when

in contact with hydrophilic substance than it is when in contact with hydrophobic substance,

2
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For example, it may be desirable to use one or more dispersant when it is desired to disperse
one or more hydrophilic substance (ii) in a continuous phase of one or more hydrophobic
substance (i). For another example, it may be desirable to use one or more dispersant when it
is desired to disperse powder particles of an encapsulated complex in a matrix, for example
when one portion of the dispersant molecule is more stable when in contact with the powder
particles than it is when in contact with the matrix, and a different portion of the dispersant
molecule is more stable when in contact with the matrix than it is when in contact with the

powder patrticles.

[0072] Among embodiments in which one or more wax is used, it is preferred to also use

one or more dispersant.

[0073] Preferred are compositions that contain one or more high-melting humectants
(i.e., humectants that have melting point higher than 120°C). Preferred high-melting

humectants are inorganic salts. More preferred is potassium acetate.

[0074] Some suitable high-melting humectants are inorganic salts that are also

deliquescent.

[0075] The matrix of the present invention may be characterized by the hydrophilic
index ("HI"), which is defined as follows:

HI = 20 X (H/T)

where H is the total weight of all hydrophilic substances (ii) plus the total weight of all
humectants and excluding the weight of all volatile cyclopropene compounds and excluding
the weights of all molecular encapsulation agents, and T is the sum of H plus the total weight
of all hydrophobic substances (i). In preferred embodiments, powder particles of volatile
cyclopropene compound encapsulated in a molecular encapsulation agent meets one or more
of the criteria for a hydrophilic substance, but the quantity H does not include the weight of
any volatile cyclopropene compound, and the quantity H does not include the weight of any
molecular encapsulation agent. Preferably, HI is 0.35 or greater; more preferably 1 or
greater; more preferably 3 or greater; more preferably 7 or greater. Preferably, HI is 16 or

smaller; more preferably 13 or smaller.

[0076] Preferred compositions of the present invention contain one or more of the

following combinations, in each case optionally with additional ingredients:

polyethylene glycol having number average molecular weight of more than

3,000 with potassium acetate and with microcrystalline wax;
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hydrophilic copolymer of ethylene and vinyl acetate with polyethylene glycol

having number average molecular weight of 3,000 or less and with stearic acid;

hydrophilic copolymer of ethylene and vinyl acetate with polyvinyl
pyrrolidone and with polyethylene glycol having number average molecular weight of

3,000 or less and with stearic acid;

hydrophilic copolymer of ethylene and vinyl acetate with cellulose and with
polyethylene glycol having number average molecular weight of 3,000 or less and
with stearic acid;

polyethylene glycol having number average molecular weight of 3,000 or less

with microcrystalline wax and with stearic acid; and

polyethylene glycol having number average molecular weight of more than

3,000 with cellulose and with potassium acetate and with microcrystalline wax.

[0077] The composition of the present invention may be made by any method. A
preferred method is melt mixing. An example of a procedure for melt mixing is the
following: some or all of the ingredients are placed in a vessel and heated to TMIX, which is
a temperature that is above room temperature and that is above 25°C. TMIX is chosen so that
one or more of the ingredients in the vessel is a liquid. The mixture of ingredients is stirred,
additional ingredients (if any) are added, the mixture of ingredients is further stirred, and then
the mixture of ingredients is allowed to cool to room temperature, which will be between 0°C
and 30°C. Two or more of the ingredients may be combined with each other prior to being
combined with other ingredients during a melt-mixing process. It is contemplated that as the
mixture of ingredients cools from TMIX to room temperature, the matrix as described herein
will form a continuous phase and that any ingredients that are not dissolved in the matrix will

be dispersed therein.

[0078] Preferably, every hydrophilic substance (ii) is either dissolved in the matrix or is
dispersed in the matrix. Preferably, no hydrophilic substance or any mixture of hydrophilic
substances forms a separated phase with any dimension of 0.5 mm or larger. Preferably, no
hydrophilic substance or any mixture of hydrophilic substances forms a channel through the
matrix. Preferably, the composition of the present invention does not have the form of two
co-continuous phases in which one of the phases is a hydrophobic substance and the other

phase is a hydrophilic substance.

[0079] One ingredient in the composition of the present invention is one or more

encapsulation complex of a volatile cyclopropene compound encapsulated in a molecular
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encapsulation complex. Such an encapsulation complex is often supplied as a powder,
known herein as an "EC" powder. EC powders may optionally contain additional compounds
(i.e., in addition to the volatile cyclopropene compound and the molecular encapsulation
complex), such as, for example, one or more of the following: water, one or more
monosaccharide (such as, for example, dextrose), one or more disaccharide, one or more
amino acid salt, or one or more adjuvant selected from vegetable oils, waxes, cellulose
derivatives, carbohydrates, plasticizers, or surfactants. Preferably the amount of volatile
cyclopropene in the EC powder, by weight based on the weight of the ED powder, is 0.01%
or more; more preferably 0.03% or more; more preferably 0.1% or more. Preferably the
amount of volatile cyclopropene in the EC powder, by weight based on the weight of the ED

powder, is 10% or less; more preferably 6% or less.

[0080] Preferably the amount of cyclopropene compound in the composition of the
present invention is, by weight based on the weight of the composition, 0.01% or more; more
preferably 0.03% or more; more preferably 0.1% or more. Preferably the amount of
cyclopropene compound in the composition of the present invention is, by weight based on
the weight of the composition, 1% or less; more preferably 0.5% or less; more preferably
0.3% or less.

[0081] The composition of the present invention may be used in any of a wide variety of
ways. In preferred embodiments, a solid object is made that contains the composition of the
present invention. For example, a portion of the composition may be formed into solid mass.
Some convenient shapes for such a solid mass include, for example, disks, pellets, films,

rectangular solids, and other shapes,

[0082] For another example, a layer of the composition may be formed on a substrate.
That layer may be applied to the substrate by applying a liquid as a coating by any coating
method, such as, for example, brushing, spreading, spraying, metering, or other method. In
some embodiments, the liquid that is applied to the substrate may have the composition of the
present invention dissolved or dispersed in a liquid solvent or other liquid carrier; the solvent
or other liquid carrier evaporates, leaving behind the composition of the present invention. In
preferred embodiments, the liquid that is applied to the substrate is the fluid formed by
heating the composition of the present invention. It is contemplated that the layer will be
solidified or allowed to solidify by cooling or by removal of solvent or other liquid carrier or
both.

Copy provided by USPTO from the IFW Image Database on 02/22/2012



17 DOCKET NO.: 70762

[0083] In embodiments in which a layer of the composition of the present invention is
formed on a substrate, regardless of the method by which that layer is formed, the
composition may be put to use either by removing the layer from the substrate or by leaving

the layer adhered to the substrate,

[0084] In preferred embodiments, the solids content of the composition of the present

invention is 80% or higher; more preferred is 90% or higher.

[0085] In preferred uses of the present invention, a solid object that contains the
composition of the present invention is inside a container. That solid object may be part of,
or may be adhered or attached to an inside surface of a container, or that solid object may be
present unattached inside the container. Preferably the container contains one or more plant
or plant part; more preferably the container contains one or more fruit or vegetable after it has
been harvested. It is contemplated that the plants or plant parts, through evaporation or
metabolic processes or both, will provide water vapor to the atmosphere inside the container.
It is contemplated that such water vapor will promote the release of volatile cyclopropene

compound from the composition of the present invention.

[0086] Among embodiments that are inside a container that also contains one or more
plant or plant part, it is useful to characterize the amount of cyclopropene compound (in
micrograms) per liter of volume of the container. Preferably, that amount is 1 microgram/1 or
more; more preferably 2 micrograms/l or more; more preferably 5 micrograms/l or more;
more preferably 10 micrograms/l or more. Preferably, that amount is 500 microgram/1 or
less; more preferably 250 micrograms/l or less; more preferably 100 micrograms/l or less;

more preferably 50 micrograms/l or less.

[0087] In preferred embodiments, the container is not sealed and it is possible for gases
to move in and out of the container. The container, the composition of the present invention,
and the plants or plant parts may all be chosen so that a desired concentration of volatile
cyclopropene is maintained in the atmosphere of the container, as volatile cyclopropene
leaves the composition of the present invention to enter the atmosphere inside the container
and as volatile cyclopropene then move out of the container into the atmosphere outside the
container. The preferred concentration of volatile cyclopropene compound in the atmosphere
of the container is 50 ppb (parts per billion, volume of volatile cyclopropene gas on volume
of atmosphere) or more; more preferred is 100 ppb or more; more preferred is 200 ppb or

more. The preferred concentration of volatile cyclopropene compound in the atmosphere of
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the container is 5,000 ppb or less; more preferred is 2,000 ppb or less; more preferred is 1,000

ppb or less.

[0088] Exposing plants or plant parts to cyclopropene compound may be beneficial.
Cyclopropene compounds may block the effects of ethylene on plants or plant parts. Many of
the processes that are triggered by ethylene are not beneficial to harvested plants or plant
parts that are in storage. In some embodiments, for example, exposure to cyclopropene may

lengthen the useful life of harvested fruits or vegetables.

[0089] Preferably, a container that contains one or more fruit or vegetable and that
contains the composition of the present invention will be placed in an environment in which
the container and its contents will be kept at a temperature higher than 0°C and lower than
25°C. More preferably, the temperature will be 1°C or higher, more preferably 2°C or
higher. More preferably, the temperature will be 10°C or lower; more preferably 5°C or

lower.

[0090] Preferably, the composition of the present invention will remain inside a
container together with one or more plant or plant part for 1 day or more; more preferably 2
days or more; more preferably 4 days or more. Preferably, the composition of the present
invention will remain inside a container together with one or more plant or plant part for 30
days or less; more preferably 14 days or less.

[0091] The following are examples of the present invention.

[0092] The following abbreviations are used herein:

Abbreviation | Meaning

aCD alpha-cyclodextrin

1-MCP 1-methylcyclopropene

36
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[0093] These materials were used in the following Examples:
Material Description Supplier
PEG 8000 polyethylene glycol, molecular weight of 8,000
XL-PVP crosslinked poly(vinyl pyrrolidone)
cellulose
PEG 1000 polyethylene glycol, molecular weight of 1,000
wax microcrystalline wax
Ethylene/vinyl acetate | Elvax™ 250, ethylene/vinyl acetate copolymer, | du Pont, Inc.
polymer » 28% vinyl acetate by weight
stearic acid double pressed stearic acid
KOAc potassium acetate
Mol. Sieve Molecular Sieve
CaCOs
Dispersant
Powderl | Powder containing an encapsulation complex of

1-MCP in aCD. Concentration of 1-MCP was
about 5% by weight based on the weight of
Powderl.

[0094] In the Examples below, "molten mixtures" were prepared as follows. The

materials listed were mixed by mechanical stirring at about 80°C
[0095] Release of 1-MCP was measured as follows.

[0096] Experiments were performed in bottles that were sealed with a septum.
Periodically, a sample of air was removed from the space inside the bottle by a needle pushed
through the septum. That sample of air was analyzed for concentration of 1-MCP by gas
chromatography. The amount of 1-MCP in the air could then be characterized as a
percentage of the 1-MCP that had been placed into the bottle ("%release"). The %release

was monitored as a function of time ("# days" means herein "number of days").

3F
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[0097] Comparative Example A:

[0098] 20 mg of Powder1 and 3 ml of water were mixed in a bottle with a septum cap at
22 °C. All of the 1-MCP was released quickly.

Results
time % release
30 min. 100%
[0099] Comparative Example B
[0100] 20 mg of Powderl was suspended in a paper mesh over 3 ml of water in a bottle

with a septum cap at 22 °C. All of the 1-MCP was released relatively quickly.

Results
# days % xelease
1 95%
[0101] Comparative Example CA
Materials
wt % Material Function
1.0% dispersant
60.0% wax meltable hydrophobic
15.0% potassium acetate
6.3% molecular sieves
11.5% calcium carbonate
6.3% Powderl
[0102] The mixture of materials was coated onto a paper in a 0.5 mm thick layer and

cooled. A piece of the cooled material was removed and suspended in the neck of a bottle
with a septum cap at 22 °C. Three ml of water was placed in the bottom of the bottle. No
meltable hydrophilic compound was included. Release of 1-MCP was undesirably slow.

Results at 22°C
# days % release
1 2%
3.5 9%
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[0103] Comparative Example CB
[0104] The experiment of Comparative Example CA was repeated, except that the
temperature of the bottle during the experiment was 4°C. Release of 1-MCP was undesirably
slow,
Results at 4°C
# days % release
1 1%
3.5 2%
[0105] Comparative Example D
} Materials
wt % Material Function
34.0% potassium acetate humectant
33.0% molecular sieves water adsorptive
33.0% Powderl
[0106] About 300 mg of the mixture of materials was placed in an open plastic weigh

boat and suspended in the neck of a 2200 ml bottle containing 30 ml of water and equipped
with a septum cap at 22 °C. No solid hydrophobic substance was used. Release of 1-MCP

was undesirably fast,

Results
# days % release
0.05 50%
0.11 61%
0.22 78%
[0107] Comparative Example E
Materials
wt % Material Function
90.0% PEG 1000 humectant
10.0% Powder1
[0108] A molten mixture of the materials was prepared and cooled. About 500 mg of

the mixture was placed in an open plastic weigh boat and suspended in the neck of a 2200 ml
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bottle containing 30 ml of water and equipped with a septum cap at 22 °C. No meltable

hydrophobic substance was used. Release of 1-MCP was undesirably fast.

Results
# days % release
0.04 7%
0.15 20%
1.01 64%
[0109] Example 1A
Materials
wt % Material | Function
23.4% PEG 8000 meltable hydrophilic
2.3% dispersant
39.1% wax meltable hydrophobic
15.6% potassium acetate humectant
11.7% molecular sieves water-adsorptive
7.8% Powder]
[0110] A molten mixture of the materials was coated in a 0.5 mm thick layer and cooled.

A piece of the cooled substrate was removed from the substrate and suspended in the neck of

a bottle with a septum cap at 22 °C. Three ml of water was placed in the bottom of the bottle.

Release was desirably gradual.

Results
# days % release
1 33%
3.5 92%

[0111] Example 1B
[0112] The experiment of Example 1A was repeated, except that the temperature of the
bottle during the experiment was 4°C. Release was desirably gradual.
Results
# days % release
# days % release

1 14%

35 47%

6 54%
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[0113] Example 2
Materials
wt % Material Function
15.0% polyethylene glycol 1000 meltable hydrophilic and humectant
10.0% ethylene-vinyl acetate polymer | hydrophobic
40.0% double pressed stearic acid meltable hydrophobic
5.0% molecular sieves water-adsorptive
25.0% calcium carbonate thickener
5.0% Powderl
[0114] A molten mixture of the materials was melted, mixed, cooled, and 200 mg was

pressed into a disk 12.7 mm in diameter. The disk was suspended in the neck of a bottle with

a septum cap at 5 °C. Three ml of water was placed in the bottom of the bottle. Release was

desirably gradual.
Results
# days % release
1 20%
4 60%
8 70%
[0115] Example 3
’ Materials
wt % Material Function
PEG 1000 humectant
11.1% _ethylene-vinyl acetate polymer meltable hydrophilic
44.4% double pressed stearic acid meltable hydrophobic
22.2% molecular sieves water-adsorptive
5.6% Powderl
[0116] A molten mixture of the materials was melted, mixed, cooled, and 200 mg was

pressed into a disk 12,7 mm in diameter. The disk was suspended in the neck of a bottle with
a septum cap at 5 °C. Three ml of water was placed in the bottom of the bottle. Release was

desirably gradual.

Results
# days % release
1 15%
4 35%
8 60%
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[0118] Example 4
Materials
wt % Material _ Function
18.1% polyethylene glycol 1000 meltable hydrophilic and humectant
12.0% ethylene-vinyl acetate polymer meltable hydrophilic
12.0% crosslinked polyvinyl pyrrolidone hydrophilic
48.2% double pressed stearic acid meltable hydrophobic
4.8% molecular sieves water-adsorptive
4.8% Powder 1
[0119] A mixture of the materials was melted, mixed, cooled, and 200 mg was pressed

into a disk 12.7 mm in diameter. The disk was suspended in the neck of a bottle with a

septum cap at 5 °C. Three ml of water was placed in the bottom of the bottle. Release was

desirably gradual.
‘ Results
» # days % release
1 10%
4 40%
8 72%
[0120] Example 5
_ Materials
wt % Material Function
18.1% polyethylene glycol 1000 meltable hydrophilic and humectant
12.0% ethylene-vinyl acetate polymer | meltable hydrophobic
12.0% cellulose non-meltable hydrophilic
48.2% double pressed stearic acid hydrophobic
4.8% molecular sieves water-adsorptive
4.8% Powderl
[0121] A mixture of the materials was melted, mixed, cooled, and 200 mg was pressed

into a disk 12.7 mm in diameter. The disk was suspended in the neck of a bottle with a

septum cap at 5 °C. Three ml of water was placed in the bottom of the bottle. Release was

desirably gradual.
Results
# days % release
1 10%
4 30%
8 59%
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[0122] Example 6
Materials
wt % Material Function
11.7% polyethylene glycol 1000 meltable hydrophilic and humectant
0.8% dispersant
35.2% wax meltable hydrophobic
27.3% double pressed stearic acid meltable hydrophobic
19.5% molecular sieves water-adsorptive
3.9% Powderl
[0123] A mixture of the materials was melted, and the molten mixture was coated in a

0.5 mm thick layer onto paper, cooled, and a piece was suspended in the neck of a bottle with

a septum cap at 4 °C, Three ml of water was placed in the bottom of the bottle. Release was

desirably gradual.
: Results
time (days) % release
1 18%
4 36%
8 65%
[0124] Example 7
Materials;
wt % Material Function
33.5% PEG 8000 meltable hydrophilic
2.5% dispersant
34.6% wax meltable hydrophobic

5.6% molecular sieves water-adsorptive

11.2% potassium acetate | humectant
5.6% cellulose thickener and non-meltable hydrophilic
5.6% Powderl

[0125] Mixture was melted, mixed, cooled, and a 0.5 mm thick layer was coated onto
paper. A portion was suspended in the neck of a bottle with a septum cap at 4 °C. Three ml

of water was placed in the bottom of the bottle. Release was desirably gradual,

Results:
time (days) % release
0.75 10%
1.75 20%
2.75 30%
5.75 40%
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CLAIMS
1. A composition comprising
(a) a meltable solid matrix comprising
(i) one or more hydrophobic substance, and
(i1) one or more hydrophilic substance, and
(b) distributed in said matrix, one or more encapsulation complex of a volatile

cyclopropene compound encapsulated in a molecular encapsulation agent,

2. 'The composition of claim 1, wherein there is distributed in said matrix one or more

water-adsorptive substance.

3. The composition of claim 1, wherein there is distributed in said matrix one or more

humectant, one or more deliquescent substance, or a mixture thereof.

4. The composition of claim 1, wherein said matrix additionally comprises one or more

dispersant,

5. The composition of claim 1, wherein the volatile cyclopropene compound is

1-methylcyclopropene.

6. The composition of claim 1, wherein the molecular encapsulation agent is

alpha-cyclodextrin.

7. The composition of claim 1, wherein the amount of volatile cyclopropene compound is

0.01% to 1% by weight, based on the weight of said composition.

8. A method of treating plants or plant parts comprising placing said plants or plant parts
and the composition of claim 1 into a container and allowing said plants or plant parts

and said composition of claim 1 to remain together in said container for 1 day or longer.

9. The method of claim 8, wherein said volatile cyclopropene compound is
1-methylcyclopropne, and wherein said molecular encapsulation agent is

alpha-cyclodextrin,
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10. The method of claim 9, wherein the amount of 1-methylcyclopropene placed into said

container is 1 microgram per liter to 500 microgram per liter,
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ABSTRACT OF THE DISCLOSURE
A composition comprising (a) a meltable solid matrix comprising (i) one or more
solid hydrophobic substance, and (ii) one or more solid hydrophilic substance, and (b)
distributed in said matrix, one or more encapsulation complex of a volatile cyclopropene
compound encapsulated in a molecular encapsulation agent. Also provided is a method of
treating plants or plant parts comprising placing said plants or plant parts and the composition
of claim 1 into a container and allowing said plants or plant parts and said composition of

claim 1 to remain together in said container for 1 day or longer.
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Applicant Authority @ Inventor | (OlLegal Representative under 35 U.S.C. 117

(OParty of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Richard Martiin Jacobson
Residence Information (Select One) US Residency () NonUSResidency (O Active US Military Service
City | Chalfont State/Province | PA Country of Residencei | US
Citizenship under 37 CFR 1.41(b)| | US
Mailing Address of Applicant:
Address 1 11 Deempath Road
Address 2
City Chalfont State/Province PA
Postal Code 18914 Countryi
All Inventor§ l_VIust. Be Listed - A_dditiona! Inventor Information blocks may be T
generated within this form by selecting the Add button.
Correspondence Information:
Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).
(] An Address is being provided for the correspondence Information of this application.
Customer Number 21898
Email Address chemenway@dow.com | AddEmail |  [Remove Emaill

Application Information:
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Attorney Docket Number | 70762
Application Number

Application Data Sheet 37 CFR 1.76

Title of Invention | CONTROLLED RELEASE COMPOSITIONS

Publication Information:
] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under 35 U.S.

[J €. 122(b) and certify that the invention disclosed in the attached application has not and will not be the subject of
an application filed in another country, or under a multilateral international agreement, that requires publication at
eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attomey in the application {see 37 CFR 1 32).

Enter either Customer Number or complete the Representative Name section below. If both sections
are completed the Customer Number will be used for the Representative Information during processing.

Please Select One: (® Customer Number (O US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number 21898

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate National Stage
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required by
35 U.8.C. 119(e) or 120, and 37 CFR 1.78(a)(2) or CFR 1.78(a)(4), and need not otherwise be made part of the specification.
Prior Application Status
Application Number Continuity Type Prior Application Number |  Filing Date (YYYY-MM-DD)
Additional Domestic BeneﬁthationaI Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application for which priority is
not claimed. Providing this information in the application data sheet constitutes the claim for priority as required by 35 U.S.C. 119(b)
and 37 CFR 1.55(a).

| Remove |
Application Number Country i Parent Filing Date (YYYY-MM-DD) Priority Claimed
® Yes (O No
Additional Foreign Priority Data may be generated within this form by selecting the

Add button.

Assignee Information:

Providing this information in the application data sheet does not substitute for compliance with any requirement of part 3 of Title 37
of the CFR to have an assignment recorded in the Office.
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CFR 1.4(d) for the form of the signature.

Signature )/Carl P. Hemenway/ Date (YYYY-MM-DD)| 2011-04-05

First Name | Carl Last Name | Hemenway Registration Number | 51798
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is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and

. Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
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result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (6 U.S.C. 552)

and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in

order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. §52a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed,
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of Nafional Security
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
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disclosure shall not be used to make determinations about individuals.
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to 35 U.8.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were

terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.
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