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Patent Owner

Case IPR2013-00110

Patent 6,209,259

Before MICHAEL PITIERNEY, LORA M. GREEN, and RAMA G. ELLURU,
Administrative Patent Judges. 1 7

PER CURIAM.

FINAL WRITTEN DECISION

35 US. C. § 3I8(a) and 37 C.F.R. § 42. 73

' Floyd, Administrative“Patent Judge, who participated in the oral hearing held on
January 30, 2014, has left the Board; accordingly, Tierney, Administrative Patent

Judge, has been added to the panel.
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I. BACKGROUND

Petitioner, The Scotts Company LLC (“Scotts Company”), filed a Petition

on January 1.0, 2013, for an interpartes review of claims 1-5, 7-11, 13, and 14

(“the challenged claims”) of U.S. Patent No. 6,209,259 (“the ’259 patent”) 3

pursuant to 35 U.S.C. §§ 311-319. Paper 2. On April 15, 2013, Patent Owner,

Encap, LLC (“Encap”), filed a Preliminary Response. Paper 9. On July 3, 2013,

the Board granted an inter partes review for all challenged claims on less than all

of the grounds of unpatentability alleged in the Petition. Paper 12, (“Dec.”). The

Board also stayed concurrent reexamination of the ’259 patent. Paper_10.

After institution of trial, Encap filed a“Corrected Patent Owner’s Response.

Paper 48. Encap also filed a Corrected Contingent Motion to Amend'Claims that

requests substituting proposed new claims 15-24 for claims 2-5, 8-11, 13, and 14,

respectively—contingent upon a determination ofunpatentability. Paper 47.

Scotts Company filed a Reply to Patent Owner’s Response (Paper 30), and an

Opposition to Encap’s Motion to Amend Claims (Paper 33). Encap then filed a

Corrected Reply to Scotts Company’s Opposition to Encap’s Motion to Amend

Claims. Paper 49. 1

Additionally, Scotts Company filed a Motion to Exclude Evidence (Paper

52), to which Encap responded (Paper 64) and submitted supplemental evidence

(Paper 58). Scotts Company fileda Reply in further support of its Motion to ’

Exclude. Paper 68.

Encap also filed a Motion to Exclude Evidence (Paper 54) to which Scotts ‘

Company responded (Paper 60). Encap, with authorization (Paper 70), filed a

Supplement to its Motion to Exclude (Paper 66), as well as a Reply (Paper 67).
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‘ Oral hearing was held on January 30, 2014.2

The Board has jurisdiction under 35-U.S.C. § 6(c). This Final Written

Decision is issued pursuant to 35 U.S.C. § 318(a) and 37 C.F.R. § 42.73.

Scotts Company has shown by a preponderance of the evidence that claims

1-5, 7-11, 13, and 14 of the ’259 patent are unpatentable. Encap’s Motion to

Amend Claims is denied.

A. The ’259 Patent

T The ’259 patent is directed to a combination seed capsule, comprising at

least one viable seed, a coating of a composition comprising a soil conditioning

material mounted proximate and disposed outwardly of the outer surface of the

seed, and optionally including one or more of inorganic chemical fertilizers,

growth enhancer, binder, and/or an anti-fungal agent. Ex. 1001, Abstract, 4:5-11.

According to the ’259 patent Specification, the primary object of the invention is to

“provide solid plant seed capsule products that supply both soil conditioning

properties and the seed, which can benefit from such conditioned soil, in a given

seed capsule particle.” Id. at 3:28-31.

B. Illustrative Claim

Claims 1 and 7 are the only independent claims in the ’259 patent, and are

directed to a “[a] combination seed capsule.” The only difference between these

claims is that claim 7 additionally states that the seed coating is applied by an

agglomeration process. The remaining challenged claims depend from either claim

1 or 7. Claim 1 is illustrative of the claimed subject matter, and is reproduced

below.

2 A transcript of the oral hearing is included in the record as Paper 78.

3
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1. A combination seed capsule comprising:

one viable seed;

said seed acting as a core ‘or pseudo core of said combination seed

capsule;

a coating of a composition comprising soil conditioning materials;

said soil conditioning materials being in a solid state at time of coating.
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11. DISCUSSION

A. Evidentiary Matters

1. Scotts C0mpdny’s Reply (Paper 30)

In a conference call held on December 3, 2013, Encap asserted that Scotts

Company had raised new arguments and evidence in its Reply to Patent Owner’s

Response to Decision to Institute. Order (Paper 37), 2. The Board denied Encap’s

request to file a surreply, or to enlarge the page limit of Encap’s Reply in support

of its Motion to Amend. Id We indicated, however, that we would determine

whether Scotts Company’s Reply and supporting evidence contain material

exceeding the proper scope of a reply. Id.

We find that Scotts Company’s Reply, and in particular, the supporting

Declarations of Mr. Fredrick Sundstrom (Ex. 1039) and Mr. Krishna Pagilla

(Ex. 1040) contain material outside the proper scope of a reply. 37 C.F.R.

§ 42.23(b) (reply is limited to arguments raised in Patent Owner’s Response). »

Specifically, both Declarations contain materials in support of Scotts Company’s

f Petition, and therefore, untimely filed. For example, _Mr. Sundstrom includes

analyses of claim construction (e.g., Ex. 1039 1111 7-9), as well as analyses of the

Schreiber (e.g., id. at 111] 10-13), Matthews (e.g., id. at 111] 28, 29), Roth (e.g., id. at

1134), Simmons (id. at 1111 36, 38), and Evans (id. at 111143, 44, 46, 48) references.

Likewise, Mr. Pagilla addresses claim construction, as well as the references upon

I which Scotts Company sought institution. See, e.g., Ex. 1040 111] 9-13, 23-27, 32,

33, 36-38. Specifically, we hold that the new evidence could have been included

with the motion. By waiting to serve this evidence on Encap in Scotts Company’s

Reply, Encap was denied the opportunity to file responsive evidence. Thus, we
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have not considered the untimely Declarations of Mr. Sundstrom and Mr. Pagilla,

nor the arguments based thereon.3

2. Scotts Company ’s Motion to Exclude

Scotts Company filed a Motion to exclude: portions of the deposition

testimony ofMr. Michael Krysiak taken by Encap on November 6, 2013

(Ex. 2002) and December 23, 2013 (Ex. 1038); and the Second Krysiak

Declaration, which includes Attachments A and B (Ex. 2016). Pet. Mot. Excl.

(Paper 52), 1. Mr. Krysiak, Encap’s witness, submitted a second Declaration (Ex.

2012) in support of its Reply to Petitioner’s Opposition to Encap’s Motion to

Amend (Paper 49). Encap responded to Scotts Company’s Motion to Exclude and

filed supplemental evidence. «PO Resp. Mot. Excl. (Paper 64); PO Supp. Evid.

(Paper 58), respectively. Scotts Company filed a Reply. Paper 68. We grant-in-

part Scotts Company’s Motion to Exclude Evidence.

Scotts Company asserts that Mr. Krysiak’s deposition testimony in response

to two questions (i.e., Ex. 2002, 207, l. 9; Ex. 1038, 209, ll. 7-8) should be

excluded. Pet. Mot. Excl. 9-10. As we did not rely upon this deposition testimony

that Scotts Company seeks to exclude, Scotts Company’s Motion is moot with

respect to such testimony.

Scotts Company also moves to exclude the Second Declaration of

Mr. Krysiak (Ex. 2012). Scotts Company’s primary objection is that the

Declaration is untimely, as it should have been submitted with Encap’s Motion to

3 The fact that two declarations may contain some material‘ appropriate for _a
response does not require our consideration of them,_as the Board will not attempt

to sort the proper from the improper portions. See Oflice Patent Trial Practice

Guide, 77 Fed. Reg._ 48,756, 48,767 (Aug. 14, 2012).

6
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Amend (Paper 47). Pet. Mot. Excl., 11-14; see 37 C.F.R. § 42.23(b) (“All

arguments for the relief requested in a motion must be made in the motion. A

reply may only respond to arguments raised in the corresponding opposition or

patent owner response.”). In support of Scotts Company’s Opposition to Encap’s

Motion to Amend (Paper 33), it relied upon the Declaration of Mr. Sundstrom

(Ex. 1039), which was not considered, as discussed above. Encap asserts that

Mr. K_rysiak’s Second Declaration is in rebuttal to Declarations and deposition

testimony of Mr. Sundstrom and Mr. Pagilla. PO Resp. Mot. Excl. 10-11. Encap

proffers supplemental evidence—a revised Second Declaration of Mr. Krysiak

with citations to the Declaration and deposition of Mr. Sundstrom. Paper 58;

EX. 2016.

Reading Mr. Krysiak’s Second Declaration, it is clear that_ the majority of

the Declaration is in support of Encap’s Motion to Amend rather than in rebuttal to

Scotts Company’s Opposition to Encap’s Motion to Arnnd or the Declarations and

deposition testimony4 of Mr. Sundstrom and Mr. Pagilla, and is thus, untimely.

For example, paragraphs 2-3 relate to written description and claim construction,

which Encap has the burden of proving in its Motion to Amend. Additionally,

paragraphs 6-12 describe the background of the technology, which could have

been submitted with Encap’s Motion to Amend opening brief, and thus, are not in

rebuttal to testimony from Mr. Sundstrom or Mr. Pagilla. Likewise, paragraphs

25-53 and Schedule A attempt to distinguish over Matthews and Schreiber, which

Encap should have done in Patent Owner’s Motion to Amend. Furthermore, to the

extent that portions of Mr. Krysiak’s Second Declaration are in response to the

4 While not addressed, we do not suggest that filing a declaration in rebuttal to
deposition testimony is appropriate.
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Declarations of Mr. Sundstrom and Mr. Pagilla, which were excluded, they should

likewise be excluded. Those errors were not corrected in the Supplemental

Evidence (i.e., Ex. 2016) submitted by Encap.

. In addition, Encap attempts to incorporate Mr. Krysiak’s Second Declaration

into its Reply to Scott’s Opposition to the Motion to Amend by merely stating,

“The proposed claims define over the prior art succinctly. Id. [Mr. Krysiak’s

V Second Declaration] at 1111 14-53.” Reply Mot. Amend 5. In our Order ofAugust

27, 2013, we admonished Encap to refrain from attempting to use an expert

declaration in such fashion. We stated, “Encap’s motion to amend may be

supported by an expert declaration, but that the motion itself should set forth the

arguments and explanations with appropriate pinpoint citations to the expert

declaration, rather than incorporating by reference the expert declaration.” Paper

17, 2-3. Thus, Scotts Company’s Motion to Exclude Mr. Krysiak’.s Second

Declaration (Ex. 2012) is granted, as Mr. Krysiak’s Corrected Second Declaration

(Ex. 2016) did not remedy the issues, it is not considered.

3. Encap ’s Motion to Exclude

Encap /moves to exclude the Declaration of Mr. Sundstrom (Ex. 2014), Scott

Company’s witness who provided a declaration in support of Scott Company’s

Reply to Patent Owner’s Response to Decision to Institute (Paper 30), on the basis

that the declarant refused to answer certain questions during his deposition on the

basis of confidentiality, even though a protective order was in place. PO Mot.

4 Excl. (Paper 54), 5. Having found that Mr. Sundstrom’s Declaration was untimely

submitted, and thus, not considered, Encap’s Motion to Exclude is dismissed as

moot.
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B. Claim Construction

Consistent with the statute and the legislative history of the AIA, the Board

interprets claims by applying the broadest reasonable construction in the context of

the specification in which the claims reside. 37 C.F.R. § 42.100(b); see Office

Patent Trial Practice Guide, 77 Fed. Reg. 48,756, 48,766 (Aug. 14, 2012). Claim

terms also are given their ordinary and customary meaning, as would be

understood by one of ordinary skill in the art in the context of the entire disclosure.

In re Translogic Tech., Inc., 504 F.3d 1249, 1257 (Fed. Cir. 2007).

' Two exceptions to the general rule that a claim term is given its ordinary

meaning are: 1) when a patentee sets out a definition and acts as his own‘

lexicographer; or 2) when the patentee disavows the full scope of a claim term

either in the specification or during prosecution. See In_re Paulsen, 30 F.3d 1475,

1480 (Fed. Cir. 1994). If an inventor acts as his or her own lexicographer, the I

definition must be set forth in the specification with reasonable clarity,

deliberateness, and precision. Id.

1 . “soil conditioning materials ”

All of the challenged claims require '“a coating of a composition comprising

soil conditioning materials.” The ’259 patent Specification states that “all soil

conditioning materials contemplated herein beneficially modify soil to which they

are applied, in some way other than direct provision of nitrogen, phosphorous,

and/or potassium or other plant nutrients.” Ex. 1001, col. 8, 11. 41-44 (emphasis

added). The Specification further provides specific examples of soil conditioning

materials, such as municipal or other sewage sludge, paper mill sludge, fly ash, and

dust. Id. at col. 7, 11. 21-23. Accordingly, in the Decision to Institute, the Board

construed “soil conditioning materials” as “materials that beneficially modify soil

9
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to which they are applied, in some way other than direct provision of nitrogen,

phosphorous, and/or potassium or other plant nutrients, including for example,

municipal or other sewage sludge, paper mill sludge, fly ash, and dust.” Dec. 6-7.

Although Scotts Company agrees with the Board’s preliminary construction

(Pet. Reply, 1-2), Encap asserts the construction is overly broad in View of the

Specification (PO Resp., 8-9). Specifically, Encap asserts the construction should

be amended to include that the soil conditioner not only enhances soil condition of

the growth medium/soil to which it is applied, it also provides soil conditioning

value to the seed so coated irrespective of the general tilth condition of the growth

medium. Id. (citing Ex. 1001, col. 8, ll. 42-52,5 Abstract). Encap does not assert’

that its construction is the plain and ordinary meaning of “soil conditioning

materials,” but rather, that the Specification defines the phrase. PO Resp. at 8.

' Specifically, Encap asserts the following portion of the Specification defines “soil

conditioning materials:”

However, all soil conditioning materials contemplated herein

beneficially modify soil to which they are applied, in some way other

than direct provision of nitrogen, phosphorous, and/or potassium or

other plant nutrients. By use of soil conditioner in intimate

association with the seed, this invention not only enhances soil

condition of the growth medium/soil to which it is applied, it also

provides soil conditioning value to the seed so coated, and in intimate

association with the seed, irrespective of the general tilth condition of

the growth medium into or onto which the seed capsule is applied.

Ex.'1001, col. 8, 11. 42-52.

Through the inclusion of “all soil conditioning materials contemplated

herein,” the first sentence requires the soil conditioning, material to beneficially

5 Encap mistakenly refers to col. 15, l. 29—co1. 16, l. 6.

10
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modify the soil in some way, other than directly providing plant nutrients. The

second sentence is an observation of benefits provided by “this invention;” it does

not require the invention provide the observed benefits; much less require just the

soil conditioning material of the invention provide such benefits.

Encap relies ‘upon its experts, Mr. John Katers, Mr. Daniel Madigan, and

Mr. Michael Krysiak, all of whom provide identical claim constructions, in support '

of its position. Ex. 2007 11 11; Ex. 1020 1] 10; Ex. 1022 1] 13. The experts provide,

however, no credible analysis in support of their claim constructions, and thus, are
unpersuasive. 4

Encap asserts also that the examples included in the Board’s preliminary

claim construction should be omitted, because not all municipal or other sewage

sludge, paper mill sludge, fly ash, or dust, necessarily modify the soil in a

beneficial manner. PO Resp. 9. The Board’s preliminary construction, however,

requires the soil conditioning materials “modify soil to which they are applied, in

some way other than direct provision of nitrogen, phosphorous, and/or potassium

or other plant nutrients.” The inclusion of the examples is intended to clarify, not

modify, this requirement.

Accordingly, the Board maintains its construction of “soil conditioning

materials” as:

Materials that beneficially modify soil to which they are

applied, in some way other than direct provision of nitrogen,

phosphorous, and/or potassium or other plant nutrients, including for

example, municipal or other sewage sludge, paper mill sludge, fly ash,
and dust. '

11
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2. “combination seed capsule ”

The phrase “combination seed capsule” appears in the preamble of claims 1

and 7. Encap asserts that the Abstract of the ’259 patent defines “combination seed

capsule.” PO Resp. 10-11. The Abstract reads:

This invention pertains to combination seed capsules wherein

each seed capsule includes both moieties of at least one soil

conditioner and at least one seed, and optionally, one or more

inorganic chemical fertilizer, growth enhancer, binder, and/or anti-

fungal agent. The combination seed capsules are made by physically

combining the respective soil conditioner and seed with one other, in

the absence of any requirement for chemical reactions in the process
of so combining the respective materials. The combination seed
capsules provide cooperative and "beneficial eflects of the soil

conditioner and the optional inorganic fertilizer, working together in

controlled intimate relation with the seed, to enhance the germination

and growth processes of the seed, and the plant emergent therefrom,

greater than when the soil conditioner and seed, and optionally

inorganic chemical fertilizer, are applied to the soil separately; the

improvement being a result of the intimate relationship of the

respective materials in the combination seed capsule, whereby the

respective materials cooperate with each other in support of
germination andplant growth.

Ex. 1001, Abstract (emphases added). Encap asserts that the text that has been

italicized is the definition of a “combination seed capsule.” PO Resp. 11. Encap .

also relies upon its technical experts, Messrs. Baker, Madigan, and Krysiak. Id. at

11-12. The experts, however, provide no credible analysis in support of their claim

constructions and are thus, unpersuasive.

Scotts Company asserts that the term “combination seed capsule” appears in

the preamble of both independent claims (i.e., claims 1 and 7), and thus, is not

limiting. Pet. Reply 2. Scotts Company also asserts that in 1998, when the

application that matured into the ’259 patent was filed, the rules prohibited relying

12

F’- 12 UT EX. 2025

SteadyMed v. United Therapeutics
|PR2016-00006



P. 13 UT Ex. 2025 
SteadyMed v. United Therapeutics 

IPR2016-00006

IPR2013-00110

Patent 6,209,259

on the Abstract “for interpreting the scope of the claims.” Id. at 3 (quoting

37 C.F.R. § l.72(b)). Lastly, Scotts Company asserts that Encap is attempting to

improperly import limitations into the claims. Id.

First, the Abstract does not provide a definition for a “combination seed

capsule,” but rather observes the benefits of the combination seed capsule.

Second, the preamble term “combination seed capsule” is not limiting because the

claim body describes a structurally complete invention. Catalina Mktg. Int ’l v.

C00lsavings.com Inc., 62 USPQ2d 1781, 1785 (Fed. Cir. 2002). Thus, we need

not construe “combination seed capsule,” as it does not limit the claim.

3. “being in a solid state at time ofcoating”

Independent claim 1 recites, “being in asolid state at time of coating.”

“Similarly, independent claim 7 recites, “are in a solid state at time of coating.”

Additionally, claim 7 recites, “said coating being applied to said Viable seed by an

agglomeration operation.” Due to the inclusion of these three limitations, claims 1

and 7 were determined to be product-by-process claims in the Decision to Institute.

Dec. 7-8.

Encap asserts that “in a solid state at time of coating” should be construed as

“solid material in the form of particulate, fibrous, or a suspension of a particulate

or fibrous material in a liquid carrier to form an agglomeration of said particulate

and/or fibers.” PO Resp. 12-13 (citing Ex. 1001, col. 8, ll._1-56). Scotts Company

points out that the Specification reads, the soil conditioning raw material “may be a

particulate powder, or may be fibrous, or may be a suspension of a powder or

fibrous material in a liquid carrier, and is preferably coated onto the substrate seed

6 Encap erroneously cites to col. 14, ll. 24-28.

13
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to form a seed capsule or other agglomeration ofparticles, fibers, or the like,” and

‘ thus, does not support Encap’s construction. Pet. Reply 3 (quoting Ex. 1001,

col. 8, 11. 1-5 with emphasis added). We agree that the Specification does not

support Encap’s proposed construction.

Encap further asserts that during prosecution of the ’259 patent application,

Mr. Krysiak had discussions with the Examiner relating to “being in a solid state at

the time of coating.” PO Resp. 12 (citing Ex. 1022 1] 15). Encap’s description of

events does not provide support for its proposed claim construction. That is, it

does not follow that adding the limitation to overcome Roth, defines the limitation

‘ to require “solid material in the form ofparticulate, fibrous, or a suspension of a

particulate or fibrous material in a liquid carrier to form an agglomeration of said

particulate and/or fibers.” As before, Mr. Krysiak’s opinion as to how the phrase

should be construed includes no analysis, and thus-, is unpersuasive.

Encap does establish that it disavowed claim scope, however, by adding the

limitation “in a solid state at time of coating” to overcome Roth. That clear and
unambiguous disavowal of claim scope causes us to modify the claim construction

from that set forth in the Decision to Institute. Specifically, Encap narrowed the

“in a solid state at time of coating” limitation to require the soil conditioning

material be in a solid state at the time of coating the seed. Encap did not narrow

“in a solid state at time of coating,” however, to further require a particulate,

fibrous, or a suspension of a particulate or fibrous material in a liquid carrier to

form an agglomeration of said particulate and/or fibers, as suggested by Encap.

The Federal Circuit has addressed theissue of determining whether a claim

has been narrowed in the related context of prosecution history estoppel.

In order to give due deference to public notice considerations under

the Wamer—Jenkinson framework, a patent holder seeking to establish

14
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the reason for an amendment must base his arguments solely upon the

public record of the patent’s prosecution, i.e., the patent’s prosecution

history. To hold otherwise—that is, to allow a patent holder to rely on

evidence not in the public record to establish a reason for an

amendmentL—would undermine the public notice function of the
patent record.

Festo Corp. v. Shoketsu Kinzoku Kogyo Kabushiki Co., 234 F.3d 558, 586 (Fed.

Cir. 2000), vacated on other grounds, 535 U.S. 722 (2002).

An examination of the prosecution history of record reveals the following

events which support our determination that Encap clearly disavowed the full

scope of claims 1 and 7. On May 10, 2000, the Examiner issued a rejection to

claim 77 as anticipated by Roth, and further rejected claims 77 and 85 as being

obvious in view of Roth in combination with two other references. Ex. 1008, 171,

175.7 On August 8, 2000, the Examiner issued an interview summary, which 1

indicates that a proposed claim amendment was discussed. Specifically, the

Examiner stated that adding, “wherein said soil conditioning material, when added

to the seed, are in a dry, solid form,” _to the claims would overcome Roth. The

Examiner suggested “that the claims be written in a product by process form to

clearly distinguish over Roth.” Id. at 203. On September 8, 2000, the Examiner

issued an Interview Summary indicating that claims 77 and 85 were discussed, and

that “[b]ased on the proposed draft amendment and arguments recited therein, the I

prior art was overcome.” Id. at 204. The record clearly shows that the only

amendment made to claim 77 was the addition of the limitation, “said soil

conditioning materials being in a solid state at time of coating.” Id. at 200.

Claim 85 was amended in similar fashion to recite, “wherein said soil conditioning

7 Claims 77 and 85, ultimately issued as claims 1 and 7, respectively.

15
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materials are in a solid state at time of coating.” Id. at 201. Claims 77 and 85

ultimately issued as claims 1 and 7, respectively.

Thus, Encap successfully overcame Roth by adding the “in a solid state at

the time of coating” limitation to claims 1 and 7. Construing the phrase as a

product-by-process limitation would not result in distinguishing over Roth, as no

discussion was had, nor evidence provided, to suggest the end product of Roth had

different characteristics than the claimed composition. The disavowal of claim

scope is clear. The limitation “in a product by process form,” therefore, must be

construed to require the soil conditioning material be in a solid state at the time of

coating. See Témpo Lighting, Inc. v. Tivoli, LLC, 742 F.3d 973, 978 (Fed. Cir.

2014)

Furthermore, Roth discloses a spray application of a MAS material that

contains 0.1% to 2.5% solids at the time of coating. Ex. 1003, col. 3, 11. 50-51.
Thus, the limitation “in a solid state at the time of coating” must further be

construed to requiremore than 2.5% solids. Therefore, we construe “in a solid

state at the time of coating” to mean that more than 2.5% of the soil conditioning

material must be in a solid state at the timelof coating the seed. I

4. “agglomeration operation”

Independent claim 7 requires an “agglomeration operation,” which we

construed in our Decision to Institute to be a product-by-process limitation. 3

Dec. 8. Patent Owner concedes that claim 7 is a product-by-process claim. PO

Resp. 16. Patent Owner, however, takes issue with the Board’s “holding” that an

agglomeration operation means using water and heat to bind a plurality of

particles. Id. at 13. .
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We did not construe “agglomeration operation,” other than to note that it is a

product-by-process limitation. In re Thorpe, 777 F.2d 695, 698 (Fed. Cir. 1985).

The structure implied by the process steps should be considered when assessing the

patentability of product-by-process claims over the prior art. See, e.g., In re

Garnero, 412 F.2d 276, 279 (CCPA 1969). That is especially true where the

product can only be defined by the process steps by which the product is made, or

where the manufacturing process steps would be expected to impart distinctive

structural characteristics to the final product. Id. Thus, the issue is not focused on

what “agglomeration operation” means, but rather on what properties would be

embodied in a product made by an agglomeration operation (i.e., an agglomerate).

Here, the parties are in near agreement on the properties of an agglomerate.

Encap states that an agglomerate is an assemblage ofparticles adhering to

each other, and thus, a magnified image of an agglomerate would reveal that the

product is comprised of particulate. PO Resp. 13-16. Without credible

explanation, Encap in its conclusion limits its final description of an agglomerate

to an assemblage offine particles. Id. at 16. Evidence cited by Encap that may

support this additional limitation is an article by Wolfgang B. Pietsch, titled “The

Agglomerative Behavior of Fine Particles.” Id. at 13-14 (citing Ex. 1020 fl 11,

Attachment A). As the title suggests, however, the article is specifically directed

to agglomerates of fine particles. There is no credible suggestion in Mr. Madigan’s

Declaration (Ex. 1020) that an “agglomerate” is limited to fine particles. See

Ex. 1020 111111-17.

Scotts Company appears to accept Encap"s description of an agglomerate,

but takes exception, as we do, with the limitation to fine particles. Pet. Reply 3-4.
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Thus, we determine that an agglomerate is an assemblage of particles

adhering to each other. The “agglomeration operation” limitation of claim 7

implies that the claimed “combination seed capsule” has a coating of a 4

composition comprising soil conditioning materials comprised ofparticulate. As

such, to satisfy the limitation of an “agglomeration operation,” a reference must

disclose a product with the structural limitation of being comprised ofparticulate,

irrespective of the process used to make the product.

C. Anticipation by R0th—Claims 1, 2, 5, 7, 8, 11, I3, and 14

Roth explains that the MAS coating is “solid” after application. Roth,

however, does not disclose the soil conditioning materials “being in a solid state at

time of coating,” because Roth discloses a spray application of a MAS material

that is 97.5% to 99.9% liquid with the remainder“solids content.” PO Resp. 31-32

(citing Ex. 1003, col. 3, ll. 50-51). While a tiny amount (i.e., 0.1% to 2.5%) ofthe

soil conditioning material is in solid state at the time of coating, as discussed

above, this is not enough to satisfy the limitation “in a solid state at time of

coating,” recited in claims 1 and 7. As such, Scotts Company has not shown, by a

preponderance of the evidence, that Roth anticipates 1, 2, 5, 7, 8, 11, 13, and 14.

D. Obviousness over Roth and Lowe—Claims 1-5, 7-11, 13, and 14

Roth teaches the claimed “seed acting as a core or pseudo core” with a

“coating of a composition comprising soil conditioning materials,” as required by

claims 1 and 7. Specifically, Roth describes coating seeds with a methanol treated

“sludge” carrier having one or more agricultural chemicals dispersed therein,

wherein the source material is “municipal sewage,” as required by dependent

claims 2, 5, 8, and 11. See, e.g., Ex. 1003, col. 3, 11. 23-26. Roth also discloses

that its coating may include a “binder,” e.g., polyvinyl alcohol, starch derivatives,
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and further may include a fertilizer, as recited in claims 13 and 14. Id. at col. 2,

11. 3-5, 48-51; col. 5, 11. 49-52. Thus, we determine that Roth discloses all the

limitations of claims 1, 2, 5, 7, 8, 11, 13, and 14 with the exception of “in a solid

state at time of coating,” as required by independentclaims 1 and 7.

Lowe discloses coating a seed with de—inked paper sludge having a “fiber

content of the solids in the mixture should exceed at least 10%-15% by weight,”

thereby teaching “in a solid state at time of coating.” Ex. 1004, col. 3, 11. 17-21.

Lowe also discloses using “agglomeration” to combine the fibers to form

individual granules. Id. "at Abstract; col. 3, 11. 21-22. Thus, as discussed in greater

detail below, Lowe in combination with Roth satisfies the ‘limitations of

independent claims 1 and 7 as the combination involves the use of known

components for their known purpose to achieve a predictable result. -

Lowe further teaches coating a seed with aimaterial that is a byproduct of a

“paper making process,” and specifically that the byproduct is “paper sludge,” as

required by dependent claims 3, 4, 9, and 10. Lowe describes an agricultural

granule for carrying and releasingagricultural chemicals that resembles a clay-

based granule. Id. at Abstract. The agricultural granule is made from using waste

materials from paper manufacture, referred to as paper sludge. Id. at col. 1, l. 68-

col. 2, l. 1; col. 2, 11. 40-44.

Scotts Company asserts that because Roth teaches a MAS carrier for

agricultural chemicals that can coat a seed, and because Lowe likewise teaches an

agricultural carrier consisting of paper sludge, a person of ordinary skill in the art

would have had reason to substitute Lowe’s paper mill sludge for Roth’s MAS

coating. Pet. 57. A
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Encap asserts that the proposed combination runs contrary to the disclosure

_ of Roth. PO Resp. 43. In particular, Encap asserts that Lowe requires the fiber

content of the finished particle be above 10%, which means, therefore, that the

material is 90% or less filler. Id. (citing Ex. 1004, col. 4, 11. 65-66; col. 6, ll. 53-

63). On the other hand, Roth discloses MAS that is 97 .5%-99.9% liquid. Id.

(citing Ex. 1003, col. 3, 11. 50-51). Encap asserts that a product that is 97.5% or

more liquid could not be replaced by a product with 10% or more fiber content and

still be sprayed. Id. (citing Ex. 1020 ‘[1 22). We do not find Encap’s argument

persuasive because Roth is not limited to spray-on coatings. The MAS, and

presumably Lowe’s paper sludge, can be applied to the seeds “by dipping, soaking,

spraying, or other conventional mode of application.” Ex. 1003, col. 4, ll. 48-50.

Encap also asserts that Roth’s disclosure of a coating with 0.1% to 2.5%

solids teaches away from using Lowe’s coating containing over 10% solids. PO

Resp. 43. Roth, however, “does not criticize, discredit, or otherwise discourage”

the use ofa higher percentage of solids. In re Fulton, 391 F.3d 1195, 1201 (Fed.

Cir. 2004). Thus, Encap’s argument is not persuasive.

Encap further asserts that paper sludge and MAS have very different

characteristics. PO Resp. 44-45. In particular, Encap asserts that attempting to

coat a seed with paper sludge, using the agglomeration process disclosed in Lowe,

would not have a reasonable likelihood of success. Id. at 46. In support of its

assertion, Encap submits the Declaration ofMr. Madigan (Ex. 1020) who testifies

as to the difficulties associated with coating seeds with paper sludge utilizing the

agglomeration process of Lowe. Id. We do not credit Mr. Madigan’s declaration

as it fails to provide the underlying basis for his conclusions. For example, Mr.

Madigan cites an attachment that purports to show what a final product of Lowe
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would look like if seed is introduced into the agglomeration process of Lowe. Ex.

1020, 1] 23 and Attachment 5. Mr. Madigan, however, does not provide sufficient

details regarding the underlying testing upon which he appears to rely. 37 C.F.R. §

42.65. Further, Scotts Company combined the paper sludge of Lowe (not its

agglomeration. process) with Roth. See, e.g., Pet. 57.

As to Encap’s assertion that Roth in view of Lowe does not disclose a

“combination seed capsule,” as discussed above, the preamble recitation

“combination seed capsule” is not an additional structural limitation on the claim.

PO Resp. 47. .

Lastly, Encap asserts that Lowe’s paper sludge is not a “soil conditioning

material”. Id. (citing Ex. 2007 1l 19). Paragraph 19 of Mr. Katers’ Declaration,

however, does not support Encap’s contention. Mr. Katers merely states that

“[n]ot all paper sludge material would benefit the so_il to which it is applied;” he

does not state that Lowe’s paper sludge is not beneficial to the soil. Ex. 2007 1] 19. '

We, therefore, conclude that the ordinary artisan would have combined Roth

and Lowe to arrive at the claimed composition.

E. Anticipation by Schreiber—Claims I, 7, and 13

Schreiber discloses the limitations of claims 1 and 7. For example,

Schreiber discloses a plant seed having multiple coatings thereon, which satisfies

the claimed “seed acting as a core or pseudo core.” Ex. 1002, col. 1, 11. 4-6; col. 9,

11. 38-43. Schreiber further discloses the claimed “coating of a composition

comprising soil conditioning materials.” Specifically, Schreiber describes a seed

coating made of a composition comprising solid particulate coating material, such

as ground peat moss, thereby satisfying the claimed “being in a solid state at time

of coating,”_ of claims 1 and 7. Id. at col. 2, ll. 34-49; col. 10, ll. 40-.42. Schreiber
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explains that its invention permits the tailoring of seed coatings for achieving.

optimum germination and growth, while allowing early planting within a wide

time period. Schreiber also explains that other advantages also accrue from the

invention. Schreiber, thus, satisfies our construction. of “soil conditioning

materials” because its coating provides better root development and drought

resistance. Id. at col. 2, 11. 15-19; col. 9, 11. 44-49. Schreiber also discloses that the

coating is an “agglomeration” of a plurality of types of materials, as Schreiber

explains that the coating composition includes a “binder,” required by claim 13, or

a plasticizer, and that the coating layers may coalesce, thereby satisfying the -

agglomeration requirement of claim 7. Id. at col. 2, 11. 37-39, 55-56; col. 3, ll. 35-

42; col. 6, ll. 23-32.

Encap asserts that Schreiber does not disclose a “combination seed capsule.”

PO Resp. 18-23. For the reasons discussed above, a “combination seed capsule”

found in the preamble of claims 1 and 7 does not further limit the claim. Encap

also asserts that Schreiber does not disclose a “soil conditioning material.” Id. at

23-26. Schreiber,_however, discloses peat moss, limestone, gypsum, and

vermiculite. Ex. 1002, col. 2, 11. 44-49. Those materials are known to beneficially

modify the soil in some way other than direct provision of plant nutrients,_and are,

thus, “soil conditioning materials,” as recited in claims 1 and 7. See, e.g., Exs.

1028-1031. Encap’s expert, Mr. Baker, acknowledged that peat moss, limestone,

gypsum, and vermiculite are all soil conditioning materials. Baker Depo., Ex.

2005, 88, 1. 22- 90,1.9.8

8 We reference page numbers found in the lower right comer of the exhibit.
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Encap seeks to distinguish Schreiber on a purported difference in the

function of the Schreiber coating and those disclosed in the ’259 patent.

Specifically, Encap asserts that Schreiber discloses using a water-insoluble coating

with a water-soluble binder (e.g., peat moss) to delay germination until growing

conditions are favorable, whereas, the soil conditioning materials of the ’259 patent '

enhance germination and plant growth. PO Resp. 25. For the reasons already

discussed, the claim limitation “soil conditioning materials” does not require the

material also provide soil conditioning value to the seed. Moreover, the ’259

patent explicitly discloses that the coating may be used to delay germination. Ex.

1001, col. 4, 11. 12-20; col. 25, 11. 8-17. Just because Schreiber’s coating also

se_rves to delay germination does not mean that it is not a “soil conditioning

material,” so long as it beneficially modifies the soil, in some way other than direct

provision ofplant nutrients. I

In summary, we hold that Scotts Company has shown, by a preponderance

of the evidence, thathclaims 1, 7, and 13 are anticipated by Schreiber, under

35 U.S.C. § 102(b). '

F. Obviousness over Schreiber and R0th—Claims 2, 5, 8, 11, and J 49

As discussed above, Schreiber discloses the elements of independent claims

1 and 7. Scotts Company proposes using Roth’s MAS in place of Schreiber’s peat

moss. Pet. 38-39. "Scotts Company’s proposed combination would result in a seed

coated with Roth’s MAS, and as discussed above, MAS does not satisfy the claim

limitation that the soil conditioning material be “in a solid state at the time of

coating.”

9 In its Response, Encap references claim 15 instead of 14. We have interpreted
Encap’s reference as intended to be to claim 14. PO Resp. 26-27.
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Therefore, we hold that Scotts Company has not shown, by a preponderance

of the evidence, that claims 2, 5, 8, 11, and 14 are unpatentable over Schreiber and

Roth, under 35 U.S.C. § 103(a).

G. Obviousness over Schreiber and L0we—Claims 3, 4, 9, and 10

As discussed above, Schreiber discloses the elements of independent claims

1 and 7. Lowe further teaches a material that is a byproduct of a “paper making

. process,” and specifically that the byproduct is “paper sludge” as required by

dependent claims 3, 4, 9, and 10. Lowe describes an agricultural granule for

carrying and releasing agricultural chemicals that resembles a clay-based granule.

Ex. 1004, Abstract. The agricultural granule is made from using waste materials

from paper manufacture, referred to as paper sludge. Id. at col. 1, 1. 68—col. 2,

ll. 1, 40-44. Scotts Company asserts that because Lowe teaches an agricultural

granule made from paper sludge for carrying and releasing incorporated

agricultural chemicals that resembles a clay-based granule (id. at Abstract; col. 2,

l. 1), a person of ordinary skill would_have had reason to substitute Schreiber’s

. water-insoluble, solid, clay-like, agricultural inner coating material with Lowe’s

paper sludge materials. Pet. 40.

Schreiber discloses that its inner coating controls permeability of water and

is typically water insoluble. Ex. 1002, col. 2, 11. 34-39. Encap asserts that there is

no evidence that Lowe’s material, derived from paper sludge, would operate to

control water permeability (i.e., is water insoluble)——a trait importantrto the

teachings of Schreiber. PO Resp. 28. Scotts Company does not respond to

Encap’s argument, and fails to provide any evidence that Lowe’s agricultural

granule is water insoluble. IfLowe’s material is water soluble, it would not be a

I
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suitable replacement for Schreiber’s inner coating, as it would frustrate Schreiber’s

objective of delayed germination.

In summary, we hold that Scotts Company has failed to show, by a

preponderance of the evidence, that claims 3, 4, 9, and 10 are unpatentable over

Schreiber and Lowe under 35 U.S.C. § 103(a).

H. Anticipation by Matthews—Claims 1, 2, 7, 8, I3, and I4

Matthews discloses the claimed “seed acting as a core or pseudo core” with

a “solid” “coating of a composition comprising soil condition materials,” as

required by claims 1 and 7. Ex. 1007, 2, 11; 41-89. Specifically, Matthews

describes a seed pellet product coated with “fly ash,” as required by dependent

claims 2 and 8. Id. at 2, 11. 10-12, 61-64. Mathews further describes alternatingly

spraying and dusting the seed with theycoating until the desired thickness is

reached, afier which the seed pellets are dried. Id. at 2, 11. 81-84, 88-89. Matthews

also discloses that the coating is an “agglomeration” of a plurality of types of

materials, as required by claim 7, because Matthews explains that the coating of

dust particles is bound by an adhesive water-soluble plastic, such as polyvinyl

alcohol or methyl cellulose, around and about the original seed particle. Id. at 2,

11. 42-45, 50-54; 3, 11. 5-9. Matthews describes applying a “binder,” as required by

dependent claim 13, to the seed capsule, e.g., polyvinyl alcohol, to hold the coating

’ substances firmly on the seed. Id. at 2, 11. 42-45; 3, ll. 5-9. Further, the Matthews

seed coating may include “fertilizer,” thus satisfying dependent claim 14. Id. at 5,

11. 25-27.

Encap asserts that Matthews does not disclose a “combination seed capsule.”

PO Resp. 38. As discussed above, the preamble recitation “combination seed I

capsule” does not further limit theclaim. In addition, Encap unpersuasively asserts
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that Matthews’ fly ash may not be necessarily beneficial to the seed (id. )—a

requirement lacking from our claim construction of “soil conditioning material.”

Relying upon Messrs. Baker and Katers, Encap asserts that Matthews’-fly ash does

not necessarily modify the soil in a beneficial manner, and hence, has not been

proved to be a soil conditioning material. Id. at 39-42 (citing Ex. 2011 1] 21; Ex.

2007 ‘H 24). Essentially, Encap’s argument is that while fly ash is specifically

I identified in the ’259 patent as a soil conditioning material (see, e.g., Ex. 1001, col.

7, 11. 21-25), not all fly ash is suitable—indeed, some types of fly ash are toxic. Id.

Matthews, however, states that “[e]ach material must be stable and non-toxic.”

Ex. 1007, 8, 11. 9-10. Moreover, Mr. Baker also acknowledged that a person of

ordinary skill would have understood that a non-toxic fly ash could be used to coat

a seed as a soil condition material, and that using toxic materials harmful to the

seed should be avoided. Ex. 2005, 150, 1. 18—151, 1. 20. Lastly, Matthews also

discloses that the use of its coating materials “aid in germination” and “growth of

the plant.” Ex. 1007, 2, 11. 33-39. Thus, we determine that a person of ordinary

skill would interpret Matthews as using non-toxic fly ash, beneficial to the soil.

Matthews also discloses using lime (id. at 5, 11. 28-35), which Mr. Krysiak

admitted was a soil condition material (Ex. 2002, 148, 11. 18-23).

Therefore, we hold that Scotts Company has shown, by a preponderance of

the evidence, that claims 1, 2, 7, 8, 13, and 14 are anticipated by Matthews under

35 U.S.C. § 102(b).  1

1. Secondary Considerations -

Before we can determine that the combination of Roth and Lowe (see

Section D, above), renders the challenged claims unpatentable as obvious, we must

consider the evidence of obviousness anew in light of any evidence of secondary
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' considerations of nonobviousness presented by Encap. See Graham v. John Deere

C0., 383 U.S. 1, 17-18 (1966) (‘__‘Such secondary considerations as commercial

success, long felt but unsolved needs, failure of others, etc., might be utilized to

give light to the circumstances surrounding the origin of the subject matter sought

to be patented. As indicia of obviousness or nonobviousness, these inquiries may

have relevancy.”); Transocean Offshore Deepwater Drilling, Inc. v. Maersk

Drilling USA, Inc., 699 F.3d 1340, 1349 (Fed. Cir. 2012) (“This objective evidence

must be ‘considered as part of all the evidence, not just when the decisionmaker_

remains in doubt after reviewing the art.”’) (quoting Stratoflex, Inc. v. Aeroquip

Corp, 713 F.2d 1530, 1538-39 (Fed. Cir. 1983)).

Encap alleges copying by others, long felt need, and commercial success as

secondary considerations of non-obviousness. PO Resp. 48-49. Encap, however,

fails to provide sufficient credible evidence to support its allegations.

Encap alleges that Scotts Company’s Miracle-Gro® Turf Builder Grass Seed

with Water Sniart® is a copy of the product of the ’259 patent. Id. at 48. To

support its allegations, Encap submits a copy of marketing brochures for

EncapSeedTM products (Ex. 1009, 89-97), a copy of the packaging from Scotts

Company’s Turf Builder Grass Seed with Water Smart® (id. at 98-101; Ex. 2013,

342-43, 346-47), a copy of a website print out pertaining to Scotts Company’s

TurfBuilder (Ex. 2013, 344-45), a Declaration by Mr. Krysiak dated October 31,

2012 and submitted during an ex parte reexamination (Bx. 1009, 118-131), and a

Declaration by Mr. Krysiak (Ex. 1022 111] 41, 42). None of the evidence submitted

by Encap, however, demonstrates that Scotts Company’s Miracle-Gro® Turf

Builder Grass Seed with Water Smart® product falls within the scope of any claim

of the ’259 patent, that Scotts Company was aware of the ’259 patent prior to
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developing its product, or that Scotts Company developed its product by copying

the ’259 patent.

Encap also asserts that there was a long-felt need for invention disclosed in

the ’259 patent. PO Resp. 48-49. Specifically, Encap asserts that many

homeowners could not get their grass seed to grow because of inappropriate

watering. Id. at 48. ‘Encap, however, presents no credible evidence this need was

satisfied by the ’259 patented invention. H

Lastly, Encap asserts commercial success because Meadowland took a
license to the ’259 patent. Id. at 49. Encap, however, does not allegethat

Meadowland’s licensed product was commercially successful, or that any such

commercial success was attributable to the patented features of the product. Encap

also asserts that Scotts Company’s product was commerciallyisuccessful. Id

Encap, however, does not provide persuasive evidence that Scotts Company’s

product is covered by any claim of the ’259 patent, that such product was

commercially successful, or that such success was attributable to the patented

feature. I i

After weighing all the evidence of obviousness and nonobviousness of

record, on balance, we conclude that the strong evidence of obviousness outweighs

the weak evidence of nonobviousness. For the foregoing reasons, we conclude that

Scotts Company has shown, by a preponderance of the evidence, that claims 1-5,

7-11, 13, and 14 are unpatentable under 35 U.S.C. § 103(a) over Roth and Lowe.

J. Encap ’s Corrected Motion to Amend Claims

Encap filed a Motion to Amend Claims (Paper 24), which was later

corrected (Paper 47) (“Mot”). Inthe Corrected Motion, Encap proposes substitute
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0 claims 15-24, to replace claims 2-5, 8-11, 13, and 14,") respectively. Mot. 1. The

Corrected Motion is contingent, meaning that a proposed substitute claim is at -

issue and would be considered only if “the original claims of the ’259 patent are

found unpatentable.” Id. While somewhat ambiguous, we interpret Encap’s

motion as proposing a substitute claim if the claim it replaces is found

unpatentable, as opposed to being contingent on all of the challenged claims being

found unpatentable. Scotts Company demonstrated the unpatentability of

claims 1-5, 7-11, 13, and 14. Therefore, the contingency has materialized, and

thus, we consider the Corrected Motion on the merits.

As the moving party, Encap bears the burden of proof to establish that it is

entitled to the relief requested. 37 C.F.R. § 42.20(c). The proposed amendment is

not entered automatically, but only upon Encap’s having demonstrated the

patentability of those substitute claims. Here, we find that Encap has failed to

demonstrate that the added limitations distinguish over the known prior art, for

example, Roth in combination with Lowe. Hence, Encap’s Motion to Amend is

denied. 4

In a conference call on August 26, 2013, we provided Encap guidance on

filing a motion to amend the claims, and specifically directed the parties to the

analysis in Idle Free Sys. v. Bergstrom, Inc., IPR2012-00027, Paper 26 (PTAB

June 11, 2013). The summary of the call is reflected in Paper 17 of the record.

Idle Free holds that a patent owner should specifically identify features added to

1° Encap later identifies the substitution as claims 15-24 in place of claims 2-5 and
11-13. Mot. 2-5. Thus, it is unclear whether claims 23-24 are proposed as

replacement for claims 13 and 14, or for claims 12 and 13. However, as we

discuss below, the issue is moot. A
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each substitute claim, and come forward with technical facts and reasoning about

those features, including construction of new claim terms. Idle Free, slip op. at 7.

The patent owner should also discuss the “significance and usefulness” of the

added features “from the perspective of one with ordinary skill in the art.” Id. We

agree with the reasoning in Idle Free, and conclude that Encap has failed to satisfy

its burden to demonstrate the patentability of the proposed substitute claims by a

preponderance of the evidence.

While Encap identifies nineteen separate “structural limitations,” presumed

to be new, it does not identify how each of these structural limitations differs from

what is previously recited in the claims. 37 C.F.R. § 42.221(b) (“A motion to

amend claims must . . . show the changes clearly. . . .”). Specifically, Encap’s

listing ofproposed claims 15-24 does not show, by redline or discussion, how the

claims being replacedhave been modified. Mot. 1-5. Moreover, Encap fails to

construe any new claim limitation, and also fails to proffer any technical facts and

reasoning about the amended features. Idle Free, slip op. at 7. Encap’s failure to
comply with the Board’s directive places Scotts Company in the unfair position of

having to ascertain the claim amendments and then make assumptions about which

of the amendments are considered by Encap to be significant. For amended

claims, however, the burden “is not on the petitioner to show unpatentability;” it is

“on the patent owner to show patentable distinction over the prior art.” Id. at 7.

Encap has not met its burden.

For example, to determine the differences between original claim 2 and its

proposed substitute, claim 15, the following comparison was created, with

bracketed text indicating material deleted from claim 2, and underlined text

indicating material inserted into claim 2 (paragraphing added).
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[2] Q. The combination seed capsule of claim 1 wherein [material of

said soil conditioning materials are comprised of sludge or fly

ash] said combination seed capsules provides cooperative and

beneficial effects of said soil conditioning material working

together in controlled intimate relation with said seed, to enhance

the germination and growth processes of said seed and the plant

emergent therefrom, said effects being greater than when said

soil conditioning material and said seed are applied to the soil

separately; wherein said effects result from an intimate

relationship of said soil conditioning materials in said

combination seed capsule, whereby said materials cooperate with

each other in support of said germination and growth processes;

said soil conditioning material is a material that beneficially modifies

soil in some way other than direct provision of fertilizer, used

with said seed to provide soil conditioning value to said seed so

coated, irrespective of general tilth condition of the growth

medium into or onto which the seed capsule is applied;

said solid state at time of coating comprising materials in form of a

particulate material, fibrous material, a suspension of said

particulate and/or fibrous material in a liguid suspension, or any

combination thereof; said soil conditioning value of said soil

conditioning material to said seed comprises the enhanced
. control of moisture about said seed’ said enhanced control

consists of absorbing and holding water;

 

said coating of said combination seed capsule comprises a plurality of

particles.

Encap does not explain why each new feature is “significant and useful,” '

does not construe any of the new claim limitations, nor proffer any technical facts

and reasoning about the amended features. Instead, Encap provides conclusory

statements only, such as “Roth does not provide the cooperative and beneficial
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effects of this structural limitation.” Mot. 6. Encap does not provide a proposed

interpretation of the recited “cooperative and beneficial effects” ofproposed

substitute claim 15, nor does it explain whether Roth provides some of the “effects

of this structural limitation,” and not others or why.

Encap asserts that the structural limitations themselves provide the technical

facts and reasoning, as well as the significance and usefulness of the limitations.

Pet. Reply 3. Encap asserts also that the “[c]laim construction of the structural I

limitations is found within the limitations themselves.” Id. We disagree.

Providing “cooperative and beneficial effects” is vague and not self-defining, in

any meaningful way. Consequently, the usefulness and significance of the

limitation is not self-evident. The same can be said of, “working together in

controlled intimate relation.” 9

Encap also fails to “provide meaningful reasons” for making additional

changes to dependent claims. Idle Free, slip op. at 9. For example, claim 18,

which depends from claim 15, adds three new limitations. See Mot. at 3; see also

id. at 3-4 (claims 19 and 20 both depend from claim 17, and only differ by

inclusion of a fungicide in claim 19). But Encap fails to explain why the additional

features were added to these dependent claims. Idle Free, slip op. at 9-10.

(“Adding features for no meaningful reason is . . . not responsive to an alleged

ground of unpatentability.”).

In addition, Idle Free further instructs patent owners to consider and

distinguish “prior art,” both “of record” and “not of record but known to the .patent

owner.” Id. at 7. Moreover, we specifically explained to Encap that “[a]

conclusory statement that no prior art is known to the patent owner . . . is

insufficient.” IPR2013-00110, Paper 17, 2. On page 1-of its Motion (Paper 47),
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Encap states, “No closer art than the prior art cited in the underlying interpartes

review is known to PO.” Encap, however, was aware of additional relevant prior

art, including Simmons and Evans, which were cited in Scotts Company’s request

for inter partes review, but which were deemed cumulative of the adopted grounds

of rejection. See Pet. at 41-49; Prelim. Resp. at 25. While those references may

have been cumulative over the original claims, they are not be cumulative in View

of Encap’s proposed substitute claims, and should be addressed. Encap’s proposed

claim 15 recites that the soil conditioning material “comprises enhanced control of

moisture about said seed” consisting of “absorbing and ‘holding water.” Encap

distinguishes the prior art in this interpartes review by arguing that it does not

teach enhancing moisture about the seed. Mot. at 9-10. Simmons and Evans

specifically disclose coating a seed with a water-absorbable polymer. Yet, Encap

failed to distinguish its proposed claims over those two material prior art

references.

Encap attempts to correct some of its errors by filing an expert declaration

with its Corrected Reply to Motion to Amend. Paper 49; Ex.'2012. As already

addressed, however, we exclude this Declaration as untimely and improperly

incorporated by reference into Encap’s Motion. In addition, as discussed above,

the proffered “corrected” Second Declaration of Mr. Krysiak does not overcome

Scotts Company’s objections, and is thus, excluded.

For the above reasons, Encap’s Corrected Motion to Amend Claims is

denied as it fails to distinguish over the prior art, for example, Roth in combination
with Lowe.
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III. CONCLUSION

Scotts Company has shown by a preponderance of the evidence that:

(1) claims 1, 7, and 13 of the ’259 patent are unpatentable under 35 U.S.C.

§ 102(b) as anticipated by Schreiber; (2) claims 1, 2, 7, 8, 13, and 14 are

unpatentable under 35 U.S.C. § 102(b) as anticipated by Matthews; and (3) claims

1-5, 7-11, 13, and 14 are unpatentable under 35 U.S.C. § lO3(a) as obvious over

Roth and Lowe.

Scotts Company has not shown by a preponderance of the evidence that:

(1) claims 1, 2, 5, 7, 8, 11,13, and 14 of the ’259 patent are unpatentable under 35

‘U.S.C. § 102(b) as anticipated by Roth; (2) claims 2, 5, 8, 11, and 14 are

unpatentable under 35 U.S.C. § 103(a) as obvious over Schreiber and Roth; or (3)

claims 3, 4, 9, and 10 are unpatentable under 35 U.S.C. § 103(a) as obvious over

Schreiber and Lowe.

2 Encap has not shown by a preponderance of the evidence that its proposed

substitute claims 15-24 are patentable over the prior art.

” IV. ORDER

In consideration of the foregoing, it is hereby ORDERED that:

Scotts Company’s Motion to Exclude Mr. Krysiak’s Second

Declaration (Ex. 2016) is granted and all other relief requested in the

motion is denied;

Encap’s Motion to Exclude Mr. Sundstrom’s Declaration (Ex. 1039)

x is dismissed as moot;

Claims 1-5, 7-11, 13, and 14 of the ’259 patent are determined to be

unpatentable; and

Encap’s Corrected Motion to Amend Claims is denied.
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This is a final decision. Parties to the proceeding seeking judicial review of

the decision must comply with the notice and service requirements of 37 C_.F.R.

§ 90.2.
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Patent No._6,209,259

NOTICE EX PARTE REEXAMINATION

Notice is hereby given that a request for ex parte reexamination of U.S. Patent No.

__6,209,259: was filed on __03/09/12 under 35 U.S.C. § 302 and

37 C.F.R. § 1.510(a).

The reexamination proceeding has been assigned Control No. 90/012,183

This Notice incorporates by reference into the patent file, all papers entered into the

reexamination file.

Note: This Notice should be entered into the patent file.
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WASHINGTON, D.C. 20231
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P/35-5

N THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Encap LLC.

Serial No.: 09/113,254 Filing Date: July 10, 1998

For: SEEDING TREATMENTS

Assistant Commissioner for Patents

Washington, D.C. 20231

BOX ISSUE FEE

SUBMISSION OF FORMAL DRAWINGS

Sir:

In response to the Notice of Allowability dated September 26, 2000, please

find enclosed six (6) sheets of formal drawings containing Figures 1-8.

Application should now proceed to issuance.

Respectfully Submitted,

hilip M. Weiss, Esq.

Attorney for Applicant

Reg. No. 34,751
Weiss & Weiss

500 Old Country Road
Suite 305

Garden City, New York 11530
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Patent and Trademark Office

V0

NOTICE OF ALLOWANCE AND ISSUE FEE DUE

l~lM.‘I. E.‘/‘ lZI':".9‘?.-'. :2

A Pl-IILIF‘ I‘-‘I. WEISS
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GFIREZIEN CITY NY 1 16-530
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FEE cue DATE DUE' ATTYS DOCKET NO. CLASS-SUBCLASS . BATCH NO. ’ APPLN. TYPE SMALL ENTITY

3 292141 - III:-1'7-L'|£':TI7.. E-(I0 E65572 UTILITY. ND   
951210.80 12/26/(lit

4 THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.

~ PROSECUTION ON THE MERITS IS CLOSED. ‘ .

THE ISSUE FEE MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING DATE OF THIS NOTICE OF? THIS

APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD CANNOT BE EXTENDED.

HOW TO RESPOND TO THIS NOTICE:
I. Review the SMALL .ENT|TY status shown above.

It the SMALL ENTITY is shown as YES, verify your If the SMALL ENTITY is shown as’NO:
current SMALL ENTITY status: ’ I

A. _lf the status is changed, pay twice the amount of the

FEE DUE shown above and notify the Patent and ’ A- P33’ FEE DUE -5h°‘”” ab°"e~ °’
Trademark Office of the change in status, or

B. ‘ If the status is the same, pay the FEE DUE shown
aboVe_ . B. File verified statement of Small Entity Status before, or with,

payment of 1/2 the FEE DUE shown above.

II. Part B-Issue Fee Transmittal should be completed and returned to the Patent and~Trademark'Office (PTO) with your
ISSUE FEE. Even if the ISSUE FEE has already-been paid. by charge to deposit account, Part B Issue Fee Transmittal

should be completed and returned. If you are charging the ISSUE FEE to your deposit account, section “4b” of Part

B-Issue Fee Transmittal should be completed and an extra copy of the form should be submitted.

Ill. All communications regarding this application must give application number and batch number.

Please direct allcommunications prior to issuance to Box ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing an applications filed on or after Dec. 12, 1980 may require ‘payment of
« . maintenance fees. It is pate_ntee’s-responsibility to ensure timely payment of maintenance

fees when due. P

PATEN? AN@ jmA©Em fig“ OFF SteadyMed v. United TherapeuticsPTOL-85 (REV. 10-96) Approved for use through 06/30/99. (0651-0033)
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Application No. Applicant(s)

_ _ _ 09/113,254 Madlgan et al.

Nance ofAllowablllty Examiner Group An Unit
Illlllllll lllll III IIIIIIIIIIII

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance and Issue Fee Due or other appropriate communication will be mailed
in due course.

    

K) This communication is responsive to a ers faxed 8/21/2000 

K) The allowed claim(s) is/are 77 79-81 83-88 90-93 renumbered as 1-14 

B The drawings filed on are acceptable.

lj Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)—(d).

[I All ElSome* mlone of the CERTIFIED copies of the priority documents have been

I] received.

[] received in Application No. (Series Code/Serial Number) .

El received in this national stage application_ from the International Bureau (PCT Rule 17.2(a)).

*Certified copies not received:

[I Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e).

A SI/-IORTENED STATUTORY PERIOD FOR RESPONSE to comply with the requirements noted below is set to EXPIRE
THREE MONTHEROM THE "DATE MAILED” of this Office action. Failure to timely comply will result in

ABANDONMENT of this application. Extensions of time may be obtained under the provisions of 37 CFR 1.136(a).

Q Note the attached EXAMlNER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION, PTO-152, which discloses that
the oath or declaration is deficient. A SUBSTITUTE OATH OR DECLARATION IS REQUIRED.

K] Applicant MUST submit NEW FORMAL DRAWINGS

[I because the originally filed drawings were declared by applicant to be informal.

E including changes required by the Notice of Draftsperson's Patent Drawing Review, PTO-948, attached hereto or to
Paper No. 5 .

E) including changes required by the proposed drawing correction filed on ‘ , which has been
approved by the examiner.

E including changes required by the attached Examiner's Amendment/Comment.

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the reverse side of
the drawings. The drawings should be filed as a separate paper with a transmittal Iettter addressed to the Official
Draftsperson. A

CI Note the attached Examiner's comment, regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Any response to this letter should include, in the upper right hand corner, the APPLICATION NUMBER (SERIES
CODE/SERIAL NUMBER). If applicant has received a Notice of Allowance and Issue Fee Due, the ISSUE BATCH NUMBER
and DATE of the NOTICE OF ALLOWANCE should also be included.

Attachment(s)

:] Notice of References Cited, PTO-892

:] Information Disclosure Statement(s), PTO-1449, Paper No(s). '

Cl Notice of Draftsperson's Patent Drawing Review, PTO-948

:1 Notice of Informal Patent Application, PTO-152

Kl Interview Summary, PTO-413 ( w R. CAMPELL, Pf-LD
E Examiner's Amendment/Comment TEcHN0L%Y PATENT EXAMINER
:1 Examiner's Comment Regarding Requirement for Deposit of Biological Material GY CENTER 1811)
:] Examiner's Statement of Reasons for Allowance

U. s. Patentand Trademark Office P. 53 T EX 025 / C- - . . . . .1PTO 37 (Rev. 9 95) Notice of Allowability Steam/Med V_ Ulr=]’| gap 3 aefiégu i
|PR2016-00006
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Application/Control Number: 09/1 13,254 . Page 2

‘ Art Unit: 1661

The Group and/or Art Unit location of your application in the PTO has changed. To aid

in correlating any papers for this application, all further correspondence regarding this

application should be directed to Group Art Unit 1661.

DETAILED ACTION

Examiner’s Amendment

1. An Examiner’s Amendment to the record appears below. Should the changes and/or

additions be unacceptable to Applicant, an amendment may be filed as provided by 37

CFR 1.312. To ensure consideration of such an amendment, it MUST be submitted no later than

the payment of the Issue Fee.

IN THE CLAIMS

--E. (Amended) A combination seed capsule comprising:

one viable seed;

said seed acting as a core or pseudo core of said combination seed capsule;
C)

a coating of a composition comprising soil conditioning materials;

said soil conditioning materials being in a solid state at time of coating.--

 

UT Ex. 20.25

SteadyMed v. United Therapeutics»:
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above noted paper.

4. in ‘

Application/Control Number: 09/113,254 Page 3

Art Unit: 1661

-- (Amended) A combination seed capsule comprising:
one viable seed;

said seed acting as a core or pseudo core of said combination seed capsule;

a coating of a composition comprising soil conditioning materials;

said coating being applied to said viable seed by an agglomeration

' operation;

wherein said soil conditioning materials are in a solid state at time of

coating.

 

 

 

 

The above changes were authorized by attorney Phillip Weiss in a telephone interview with

Examiner Griinberg on September 8, 2000.

Drawings

2. In order to avoid abandonment, the drawing inforrnalities noted in Paper No. 5, on the

Notice of Draftsperson’s Patent Drawing Review, and the Office Action, mailed on 18 June,

1999, must now be corrected. Correction can only be effected in the manner set forth in the

UT Ex. 2025
SteadyMed v. United Therapeutics

|PR2016-00006
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Application/Control Number: 09/113,254 ' » ‘ Page 4

Art Unit: 1661

2. Any inquiry concerning this or any previous communication from the examiner should be

' directed to Anne Marie Griinberg whose telephone number is (703) 305-0805. The Examiner

can normally be reached Monday through Thursday from 6:30 am to 4:00 pm. The Examiner can

also be reached on alternate Fridays from 7:30 am to 4:00 pm.

If attempts to reach the Examiner by telephone are unsuccessful, the Examiner’s

supervisor, Bruce Campell, can be reached at (703) 308-4205. The fax phone number for the

group is (703) 305-3014. A I

Any inquiry of a general nature or relating to the status of this application should be

directed to THE MATRIX CUSTOMER SERVICE CENTER whose telephone number is

(703) 308-0196.

6/QVML

sauce R. CAMPELL. PH.D
summsonv PATENT Exmmea

TECHNOLOGY oermzn moo

Anne Marie Grtinberg

F’- 56 UT Ex.- 2025
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Application No. Applicant(s)

_ 091113.254 Madlgan et al.

Interview Summary Examiner Group Art Unit

) .All participants (applicant, applicant'srepresentative, PTO personnel :

(1) Anne Marie Grunberg (3)

(2) Phillip Weiss (4)

Date of Interview Aug 8 2000

Type: KlTeIephonic IEersona| (copy is given to aflalicant ap§licant's representative).

Exhibit shown or demonstration conducted: mes ' IE. If yes, brief description:

Agreement [was reached. @as not reached.

CIaim(s) discussed: 76-94

Identification of prior art discussed:
Roth

Description of the general nature of what was agreed to if an agreement was reached, or any other comments:

C/aim language was discussed, in garticular it was discussed if "wherein said soil conditioning material, when added to the

seed, are in a dgy solid form: and, ” if inserted into the independent claims, would be enough to overcome Roth. It was

suggested that the claims be written in a product by grocess form to clearly distinguish over Roth.

(A fuller description, if necessary, and a copy of the amendments, if available, which the examiner agreed would render
the claims allowable must be attached. Also, where no copy of the amendents which would render the claims allowable

is available, a summary thereof must be attached.)

1. E] It is not necessary for applicant to provide a separate record of the substance of the interview.

Unless the paragraph above has been checked to indicate to the contrary, A FORMAL WRITTEN RESPONSE TO THE LAST
OFFICE ACTION IS NOT WAIVED AND MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW. (See MPEP Section

713.04). If a response to the last Office action has already been filed, APPLICANT IS GIVEN ONE MONTH FROM THIS
INTERVIEW DATE TO FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW.

2. Q Since the Examiner's interview summary above (including any attachments) reflects a complete response to
each of the objections, rejections and requirements that may be present in the last Office action, and since the
claims are now allowable, this completed form is considered to fulfill the response requirements of the last

Office action. Applicant is not relieved from providing a separate record of the interview unless box 1 above
is also checked.

Examiner Note: You must sign and stamp this form unless it is an attachment to a signed Office action.
  
U. S. Patent and Trademark Office - EX_

PTO-413 (Rev. 10-95) Interview Summary Steam/Med V_ United Tfiépfpgémhs 13
|PR2016-00006
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Application No. Applicant(s) . ‘

_ _ 09/113,254 Madlgan et al.

Inter‘/I Summary Examiner Group Art Unit
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

All participants (applicant, applicant's representative, PTO personnel):

(1) Anne Marie Grunber (3)

(2) Philip Weiss (4)

Date of Interview Seg 8, 2000

Type: {)$lTelephonic [Eersonal (copy is given to alflalicant apl_E_licant’s representative).

Exhibit shown or demonstration conducted: mes IE. If yes, brief description:

Agreement [was reached. [lies not reached.

CIaim(s) discussed: 77 and 85

Identification of prior art discussed:
Roth

Description of the general nature of what was agreed to if an agreement was reached, or any othercomments:

Based on the proposed drafl‘ amendment and arguments recited therein, the prior art was overcome. 4

(A fuller description, if necessary, and a copy of the amendments, if available, which the examiner agreed would render
the claims allowable must be attached. Also, where no copy of the amendents which would render the claims allowable

is available, a summary thereof must be attached.)

1. K] It is not necessary for applicant to provide a separate record of the substance of the interview.

Unless the paragraph above has been checked to indicate to the contrary, A FORMAL WRITTEN RESPONSE TO THE LAST
OFFICE ACTION IS NOT WAIVED AND MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW. (See MPEP Section

713.04). If a response to the last Office action has already been filed, APPLICANT IS GIVEN ONE MONTH FROM THIS
INTERVIEW DATE TO FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW.

2. K) Since the Examiner's interview summary above (including any attachments) reflects a complete response to
each of the objections, rejections and requirements that may be present in the last Office action, and since the

claims are now allowable, this completed form is considered to fulfill the response requirements of the last
Office action. Applicant is not relieved from providing a separate record of the interview unless box 1 above

is also checked. _ '

Examiner Note: You must sign and stamp this form unless it is an attachment to a signed Office action.

‘Pls'.(;a-tflq §n(Rmg\7.nalkO0-gcg) lntervieililrasgianmary _ U-P B
‘ SteadyMed v. United Ther peuticsfj

|PR2016-00006
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In re Application: Madigan et al.

Serial No.: 09/113,254 Group Art Unit: 1638

Filed: July 10, 1998 Examiner: A. Grunberg

For: SEEDING TREATMENTS

Box Response
Assistant Commissioner for Patents

Washington, D.C. 20231

RESPONSE TO OFFICE ACTION

The following is in response to the Office Action mailed May 10, 2000.

In the C aims:

Cancel claims 70-73,_76, 78, 82, 89 and 94-100.
 

Claim 77 (amended) A combination seed capsule comprising:

/5 l [at least] one viable seed; 1
said seed acting as a core or pseudo cQ=e/

 

 
 

   
 

' combination seed capsule;

[coatings] a com osition comprising [a growth enhancer and material

onditionin materials‘

said coating being an integral part of said seed. -

 
I Claim 79 linesl-2 change “material fines” to soil conditioning materials--; "‘~\: 

Claim 79 line 2 change “industrial byproduct” to -- sludge or fly ash --;

Claim 80 line 1 change “79” to -77--; A

Claim 80 line 2 before “byproduct” insert -- fiber containing --;

Claim 81 line 1 change “79” to -80--;

F’- 50 UT EX. 2025

SteadyMed v. United Therapeutics
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Claim 83 line 1 change “material fines” to -- soil conditioning materials --;

Claim 84 line 1 change “material fines” to -- soil conditioning materials --;

Claim 84 line 2 change “grassy/woody substances” to -- sawdust --;

Claim 85 line 2 delete “at least”;

Claim 85 line 4 change “material fines” to -- soil conditioning materials --;

Claim 85 line 5 change “a lifting and mixing” to -- an --;

Claim 86 lines l-2 change “material fines” to -- soil conditioning materials --;

Claim 86 line 2 change “industrial byproduct” to -- sludge or fly ash --;

Claim 87 line 2 before “byproduct” insert -- fiber containing --;

Claim 88 line 1 change “86” to -87--;

Claim 90 line 1 change “material fines” to —- soil conditioning materials --;

Claim 91 line 1 change “material fines” to -- soil conditioning materials --;

Claim 91 line 2 “grassy/woody substances” to -- sawdust --;

Claim 93 line 2 change “material fines” to -- soil conditioning mategials --;
..<§,\\l\**

Claim 93 line 1 change “85” to -- 92 --. %®,®
Liam ‘:§§\rL ®¢a%°

s’\‘“\%
Applicant has canceled claims 70-73, 76, 78, 82, 89 and 94511565. Applicant has

amended the claims as requested by the Examiner.

Examiner has rejected claim 77 under 35 U.S.C. §l02 as being anticipated by

Gerber. Claim 77 has been amended to add the element that the coating being an integral

part of said seed. Further, claim 77 has been amended to claim only one viable seed.

Gerber teaches a seed capsule having a number of seeds. Paragraph 7 of Krysiak

Declaration. Gerber describes a mixture of seeds and loess which are pressed together.

P751 UT EX. 2025
SteadyMed v. United Therapeutics

|PR2016-00006
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They form a thistle ball. This differs from the encapsulated seed of the present invention

because the thistle ball of Gerber includes multiple seeds, loess and the ball is not an

integral part of the seed. Purther, Gerber does not describe an agglomeration process.

Paragraph 8 of Krysiak Declaration.

Examiner has rejected claims 76-78 and 83 under 35 U.S.C. §102 as being

anticipated by Roth. Applicant has canceled claim 76 and amended claim 77, 78 and 83.

Roth differs from the encapsulated seed of the present invention because Roth does not

describe the coating to be an integral part of the seed. Rather, Roth teaches a novel

means for releasing sludge into the surrounding soil. In addition, Roth describes the

sprayed-on coating as a film with film forming properties. The process described in Roth

does not teach the agglomeration process of the present invention. The coating of Roth is

described as a thin continuous film. Paragraphs 10 and 11 of Krysiak Declaration.

Examiner has rejected claims 77, 79-81 and 84 under 35 U.S.C. §102 as being

anticipated by Nilsson. Nilsson describes the introduction of the seed or seeds into a

cover. The cover may be made into halves or parts, at least one part or half of which

comprises a suitable recess for the seed or seeds. After introducing the seed into the

recess, the capsule parts are secured to each other. Paragraph 13 of the Krysiak

Declaration.

Nilsson differs from the present invention because Nilsson does not describe a

coating, which is an integral part of the seed. Nilsson describes a shell of paper where

the seed is placed within the shell. The shell has spaces which allow gas and liquid to

penetrate. Further, Nilsson does not describe an agglomeration process. Paragraph 14 of

the Krysiak Declaration.

F’-352 UT EX. 2025
SteadyMed v. United Therapeutics

|PR2016-00006
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Examiner has rejected claims 77, 79-81, 84-88 and 91-94 under 35 U.S.C §lO2 as

being anticipated by Loperfido. Loperfido describes coated seeds having a coating

comprising non-porous, hydrophobic, non-phytotoxic particles which are adhered to each

other and to the seeds by a hydrophilic binder in such a manner that the coating is highly

porous and provides facile gas and water exchange between the seed and its environment.

Due to the hydrophilic nature of the binder, it will be dissolved readily by soil moisture.

Dissolution of the binder destroys the mechanical integrity of the coating. The coating

allows the maximum amount of air space in the coated seed. Paragraphs 16-18 of the

Krysiak Declaration.

Loperfido differs from the encapsulated seed of the present invention because

Loperfido does not teach a coating being an integral part of the seed. Loperfido teaches a

binder added to the seed that does not uniformly coat the seed. The coating forms beads

that then collect around the seed. The coating formed around the seed is of a highly

porous nature. Loperfido describes allowing a maximum amount of air space between

the coating and the seed. Paragraph 19 of the Krysiak Declaration.

Examiner has rejected claims 76-94 under 35 U.S.C. §lO3 as being unpatentable

over Loperfido in view of Roth and further in view of Nelson. None of these references

describes the coating as being an integral part of these seed.

None of the products described in the prior art patents have ever been made

commercially. Paragraph 20 of the Krysiak Declaration. The present invention provides

a soil conditioner in intimate association with the seed. The present invention provides a

uniformity of coating or coating thickness so that the seed is not on or immediately

adjacent an outside surface of the capsule such that the seed may fall out, or be easily

F’-453 UT EX. 2025
SteadyMed v. United Therapeutics
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broken out, of the capsule, or easily removed by dissolution of materials at and near the

surface of the seed capsule. Paragraph 22 of the Krysiak Declaration.

The present invention applies a seed in a seed capsule wherein the seed is

intimately combined with a soil conditioning material in a common particle. This was

not taught prior to the present invention. After a review of the prior art provided by the

Examiner, this statement is still true. Paragraph 24 of the Krysiak Declaration.

Figures 6A-6D of the present invention illustrate the seed in intimate association

with the soil conditioning material. The present invention comprises a combination seed

capsule having a viable seed acting as a core or pseudo core. A coating of a composition

comprising a soil conditioning material is an integral part of the seed. None of the prior

art describes these elements. Further, where the coating is applied in an agglomeration

operation is also not described in the prior art. Paragraph 29 and 30 of the Krysiak

Declaration.

Enclosed is a sample of EncapSeed which was prepared according to the method

described in the present invention. As shown by the enclosed EncapSeed, the coating is

an integral part of the seed. The seed (an all-purpose grass seed mixture) comprises 32%

of the overall product weight. The blanket that is wrapped around the seed is comprised

of dicalcium phosphate (.8%) and dried, ‘ground paper sludge (67.2%). The dried, ground

paper fines range in size from approximately 30 mesh to approximately 200 mesh. Of

this total material, 68.5% is comprised of inert material. The EncapSeed coating has no

visible spaces between the coating and the seed is designed to act as the

microenvironment for the seed for the germination process. Field tests by the University
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of Wisconsin-Madison’s Horticultural Department have shown that the EncapSeed

blanket helps to enhance turf establishment. Paragraph 31 of the Krysiak Declaration.

Applicant now believes that the application is in condition for allowance.

Respectfully submitted,

WW Wm
Philip M. Weiss, Esq.

Reg. No.: 34,751
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P/23-3

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re Application: Madigan et al.

dUl192001?
1«W29,

Serial No.: 09/113,254 Group Art Unit: 1638 ,

Filed: July 10, 1998 Examiner: A. Grunberg

For: SEEDING TREATMENTS REC,E\\lED
Box Response B-mg}
Assistant Commissioner for Patents 3\\\_ 1
Washington, D.C. 20231 912909

1e0V\°‘“
Enclosed please Response to Office Action, Declaration of Michael Krysiak,

Seed Sample. Please stamp postcard and return.

Respectfull ed,
Philip M. Weiss, Esq.

Reg. No.: 34,751

Ex ress Mail mailin label No.: ‘L-(0 ‘ ‘- ‘OZ

DateofDeposit: I lg [5 2;
I hereby certify that this per or fee is being deposited with

the United States Postal Service “Express Mail Post Office
to Addressee” service under 37 CFR 1.10 on the date indicated

above and is addresse to the Assistant Commissioner of

Patents, Washingt C 20231
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P/23-3 
Serial No.: 09/113,254 Group Art Unit: 1638

Filed: July 10, 1998 Examiner: A. Grunberg

For: SEEDING TREATMENTS

DECLARATION OF MICHAEL KRYSIAK

Assistant Commissioner for Patents

Washington, D.C. 20231

1, Mike Krysiak, residing at 3554 Highland Center Drive, Green Bay, Wisconsin,

54311 declares as follows;

1. I graduated from the University of Wisconsin-Milwaukee majoring in

Industrial Engineering.

2. I have given various presentations relating to seed encapsulation, green

building, quality and service throughout the United States.

3. I worked for FEECO International, Inc. as Manager of Quality and Service

for six years. FEECO designs, builds and installs material processing equipment for

companies in the environmental and fertilizer markets. During my last two years at

FEECO I worked on the development of the EncapSeed products in our Pilot Lab. Prior

to FEECO, I worked at Krueger International (KI) as an Industrial/Quality Engineer.

4. I presently am the President and CEO of Encap. Encap is in the business

of encapsulating seeds.

5. I am a named inventor of the 09/ 1 13,254 patent application. I have

reviewed the Office Action dated May 10, 2000.

6. I have reviewed the Examiner’s rejection regarding Gerber and have
reviewed the Gerber Patent.

7. Gerber teaches a seed capsule having a number of seeds not more than 4

percent of the total weight of the capsule. Col. 5 lines 23-27.
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8. Gerber describes a mixture of seeds and loess which are pressed together.

They form a thistle bull. This differs from the encapsulated seed of the present invention

because the thistle ball of Gerber includes multiple seeds, loess and the ball is not an

integral part of the seed. Further, Gerber does not describe an agglomeration process.

9. ’ I have reviewed the Examiner’s rejection over Roth and have reviewed the

Roth patent.

10. Roth describes coating crop seeds with an MAS carrier having one or

more agricultural chemicals dispersed therein. The process of coating is described as

dipping, soaking, spraying, or other conventional mode of application. Col. 4 lines 46-

50. Crop seeds described are com, sorghum and soy. Col. 4 lines 60-62. The coating is
described as a thin continuous film. Col. 4 lines 3-5.

11. Roth differs from the encapsulated seed of the present invention because

Roth only describes spraying sludge on seeds. The spray does not become an integral

part of the seed. Nor does the spraying describe an agglomeration process.

12. I have reviewed the Examiner’s rejection over Nilsson and have reviewed

the Nilsson patent.

13. Nilsson describes the introduction of the seed or seeds into a cover. The

cover may be made into halves or parts, at least one part or half of which comprises a

suitable recess for the seed or seeds. After introducing the seed into the recess, the

capsule parts are secured to each other. Col. 2 lines 11-25, Col. 3 lines 45-52.

14. Nilsson differs from the present invention because Nilsson does not

describe a coating which is an integral part of the seed. Nilsson describes a shell of paper

where the seed is placed within the shell. The shell has spaces which allow gas and

liquid to penetrate. Further, Nilsson does not describe an agglomeration process.

15. I have reviewed the Examiners rejection over Loperfido and have

reviewed the Loperfido patent.

16. Loperfido describes coated seeds having a coating comprising non-porous,

hydrophobic, non-phytotoxic particles which are adhered to each other and to the seeds

by a hydrophilic binder in such a manner that the coating is highly porous and provides

facile gas and water exchange between the seed and its environment. Abstract of the
Invention.

17. Due to the hydrophilic nature of the binder, it will be dissolved readily by

soil moisture. Dissolution of the binder destroys the mechanical integrity of the coating.
Col. 5 lines 4-6.

18. The coating allows the maximum amount of air space in the coated seed.
Col. 4 lines 21-22 .
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19. Loperfido differs from the encapsulated seed of the present invention

because Loperfido does not teach a coating being an integral part of the seed. Loperfido

teaches a binder added to the seed that does not unifonnly coat the seed. The coating

forms beads that then collect around the seed. The coating formed around the seed is of a

highly porous nature. Loperfido describes allowing a maximum amount of air space

between the coating and the seed.

20 None of the products described in the prior art patents have ever been

made commercially.

21. The present invention provides a soil conditioner in intimate association

with the seed. Specification Pg. 15 lines 32-33.

22. The present invention provides a uniformity of coating or coating

thickness so that the seed is not on or immediately adjacent an outside surface of the

capsule such that the seed may fall out, or be easily broken out, of the capsule, or easily

removed by dissolution of materials at and near the surface of the seed capsule.

Specification Pg. 17 line 31 — Pg. 18 line 3.

23. The present invention prepares a seed that becomes generally uniformly

coated with one or more layers of the coating material such that the coating material

becomes an integral part of the respective seed capsule. As the coating material solidifies

on the seed, the coating material tightly bonds to the respective portions of the seeds.

Specification Pg. 22 lines 14-22.

24. The present invention applies a seed in a seed capsule wherein the seed is

intimately combined with a soil conditioning material in a common particle.

Specification Pg. 35 lines 23-25. This was not taught prior to the present invention.

After a review of the prior art provided by the Examiner, this statement is still true.

25. The prior art does not show the soil conditioning material nor the

inorganic fertilizer intimately associated in a common capsule or other particle as in the

present invention. Specification Pg. 38 lines 30-33.

26. Where the soil conditioning and fertilizer materials are applied separate

from the seed, the potential cooperative benefit of the soil conditioning material as relates

to solution and up-take of soil moisture and or of the inorganic chemical fertilizer by the

seed are not obtained, and/or are not obtained in controlled close association with the

seed. Specification Pg. 32 lines 1-10.

27. When applied separately to the soil, the seed and the soil conditioner are

not necessarily in intimate contact with each other as they are when both materials are

combined into a single combined seed capsule product as in the present invention.

Specification Pg. 39 lines 19-23.
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28. In the present invention, soil conditioning material and optionally

chemical fertilizer, are inherently bound to each other, and to the seed, as by the

agglomeration process, and inherently assist the seed in achieving desired germination
and strong early growth. Specification Pg. 42 lines 27-31.

29. Figures 6A-6D of the present invention illustrate the seed in intimate
association with the soil conditioning material.

30. The present invention comprises a combination seed capsule having a

viable seed acting as a core or pseudo core. A coating of a composition comprising a soil
conditioning material is an integral part ofthe seed. None of the prior art describes these
elements. Further, where the coating is applied in an agglomeration operation is also not

described in the prior art.

31. Enclosed is a sample ofEncapSeed which was prepared according to the

method described in the present invention. As shown by the enclosed EncapSeed, the

coating is an integral part of the seed. The seed (an all-purpose grass seed mixture)
comprises 32% of the overall product weight. The blanket that is wrapped around the
seed is comprised of dicalcium phosphate (.8%) and dried, ground paper sludge (67.2%).
The dried, ground paper fines range in size from approximately 30 mesh to
approximately 200 mesh. Ofthis total material, 68.5% is comprised of inert material.
The EncapSeed coating has no visible spaces between the coating and the seed is
designed to act as the rnicroenvironment for the seed for the germination process. Field
tests by the University of Wisconsin-Madison’s Horticultural Department have shown
that the EncapSeed blanket helps to enhance turf establishment.

I declare under the penalty ofperjury that the foregoing is true and correct.

Date: June :7 7, 2000
Michael Krysia
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Application/Control Number: 09/113,254 Page 2

Art Unit: 1638

DETAILED ACTION

The Group and/or Art Unit location of your application in the PTO has changed. To aid

in correlating any papers for this application, all further correspondence regarding this

application should be directed to Group Art Unit 163 8.

The text of those sections of Title 35, U.S. Code not included in this action can be found

in a prior Office action.

Originally withdrawn claims 70-73 are still pending. Since they were not elected in

response to the original restriction requirement, they should be canceled.

Newly submitted claims 95-100 are directed to an invention that is independent or

distinct from the invention originally claimed for the following reasons: Claims 95-100 are

drawn to a method of making capsules; Group II as set forth in the last office action, whereas the

elected invention was drawn to a seed capsule and methods of use, Group I as set forth in the last

office action.

Since applicant has received an action on the merits for the originally presented

invention, this invention has been constructively elected by original presentation for prosecution »

on the merits. Accordingly, claims 95-100 are withdrawn from consideration as being directed to

a non-elected invention. See 37 CFR 1.l42(b) and MPEP § 821.03.

Applicant's election of Group I in Paper No. 5 is acknowledged. Because applicant did

not distinctly and specifically point out the supposed errors in the restriction requirement, the

election has been treated as an election without traverse (MPEP § 8l8.03(a)). ‘
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Claim Rejections

1. The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims particularly pointing out and

distinctly claiming the subject matter which the applicant regards as his invention.

2. Claims 77, 83-86, 90-91 and 93 are rejected under 35 U.S.C. 112, second paragraph, as

being indefinite for failing to particularly point out and distinctly claim the subject matter which

applicant regards as the invention.

Claims 77, 83-86, 90-91 and 93 are indefinite for the terminology “material fines”. This

term is not defined in the specification and the metes and bounds of the claim can not be readily

determined by one skilled in the art. This rejection may be obviated by deletion of “material

fines” and substituting the term --soil conditioning materials—- as is described on page 13, lines

16-19 of the specification.

Similarly claims 79 and 86 are vague and indefinite in the use of “industrial byproduct”.

Changing this term to --sludge-- or --fly ash-- as described on page 13, lines 17-19 of the

specification, would obviate this rejection.

In addition, claims 80 and 87 are vague andindefinite in the terminology “byproduct of a

paper making process” as a byproduct could be anything, including for example, contaminated

water. Insertion of --fiber-containing-- before “byproduct” as described on page 9, line 9 of the

specification, would obviate this rejection.
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Claim 84 is vague and indefinite in the terminology “grassy/woody substances”. This

rejection may be obviated by changing the term to state --sawdust--.

Claim 85 is vague and indefinite in the terminology “lifting and mixing agglomeration

operation”. The phrase is not defined in the specification and it is not clear as to what exactly

constitutes a lifting and mixing agglomeration operation. As a result, the metes and bounds of

the claim can not be adequately determined. This rejection may be obviated by deleting “a lifting

and mixing” and substituting --an-- in its stead to reflect terminology used on page 28, line 20 of

the specification.

Claim 94 is vague and indefinite in the terminology “binder contains lignin”. This term is

not defined in the specification, nor is there support to clarify what the terminology encompasses.

As a result, the metes and bounds of the claim can not be determined by one skilled in the art. It

is suggested that Applicant cancel this claim.

3. Claim 93 recites the limitation "said binder" in reference to claim 85. There is

insufficient antecedent basis for this limitation in the claim. This rejection may be obviated by

amending the claim to delete “claim 85" and change it to read --claim 92--.

4. The following is a quotation of the first paragraph of 35 U.S.C. 112:

The specification shall contain a written description of the invention, and ofthe manner and
process of making and using it, in such full, clear, concise, and exact terms as to enable any
person skilled in the art to which it pertains, or with which it is most nearly connected, to
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make and use the same and shall set forth the best mode contemplated by the inventor of
carrying out his invention.

Claims 77,83-86, 90-91 and 93-94 are rejected under 35 U.S.C. 112, first paragraph, as

containing subject matter which was not described in the specification in such a way as to

reasonably convey to one skilled in the relevant art that the inventor(s), at the time the

application was filed, had possession of the claimed invention.

The specification provides no guidance in identifying “material fines”, or a “binder [that]

contains lignin”. The specification does not contain guidance as to what a material fine would

be, nor is it understood what form of lignin would be contained in what type of binder. In

contrast, the claims are broadly drawn to any material fine, and any binder that contains lignin.

In addition, these phrases are considered to be new matter since the specification as originally

filed does not contain these items. The terms “grassy/woody substances” and “lifting and mixing

agglomeration operation” are also considered to be new matter since they are not in the

specification as originally filed.

The use of any type of material fine, or a binder which contains lignin is unpredictable

due to the environmental impacts associated with certain material fines, and the germination

characteristics of the seed and sensitivity of the seed to adhesive compounds, as set forth below.

Nelson teaches in column 2, lines 12-16, for example, that certain flue gas desulfurization

wastes are not appropriate for soil amendments, owing to their high solubilities in water.
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Porter et al teach in column 2, lines 21-30, for example, that selection of a suitable

adhesive or binder, must take into account the germination characteristics of the seed and the

sensitivity of the seed to damage caused by harsh chemicals that might be present in adhesive

compounds.

Given the claim breadth, unpredictability, and lack of guidance as discussed above, undue

experimentation would have been required by one skilled in the art to determine what type of

material fines, and what type of lignin-containing binder could be used. Undue experimentation

would also be required to identify appropriate grassy/woody substances and liftingland mixing

agglomeration operations.

This rejection may be obviated by amending the claims as suggested in the section

dealing with the second paragraph of 35 U.S.C. 112.

5. New claim 77 is rejected under the previously applied 35 U.S.C. 102(b) as being

anticipated by Gerber.

Claim 77 is drawn to a combination seed capsule comprising at least one viable seed

which acts as a core or pseudo-core of the seed capsule, and seed coatings comprising a growth

enhancer and material fines.

Gerber teaches a combination seed capsule comprising at least one viable seed; said seed

acting as a core or pseudo-core of said combination seed capsule (column 1, lines 61-63). Gerber
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also teaches seed coatings comprising a growth enhancer and material fines (column 2, line 7;

column 2, lines 52-56; column 3, lines 22-41).

' This rejection may be obviated ‘Lily inserting at the end of the claim --; said seed capsule, / _ I ~. - - \ - , I> '. ,~ , A r ~ . r’ ' /I

.,having an‘inner layer comprising ‘a soil conditioning material selected from the group consisting

of municipal or sewage sludge, scrubber sludge, paper mill sludge, sawdust, fly ash, dust and
,.

5‘ I IIanimal waste; __ ,( K , -.' . ~\ . I ’r"(C
/ . I, V" /‘l\' ' i

,and-said seed capsule_haMing.an.oute1=-l-ayer comprising a material selected from the group

consisting of urea, an inorganic form of a plant nutrient, herbicides, fungicides, and ingredients

effective to reduce susceptibility of the seed capsule to deleterious effects of animals;\
._,

‘ '/V

wherein the-inner-layer is agglomerated onto the seed.--
N

6. New claims 76-78 and 83 are rejected under the previously applied 35 U.S.C. l02(b) as

being anticipated by Roth.

Claims 76-78 and 83 are drawn to a combination seed capsule comprising at least one

viable seed which acts as a core or pseudo-core of the seed capsule, and a seed coating

comprising dicalcium phosphate. Additionally, the claims are drawn to seed coatings comprising

a growth enhancer and material fines such as municipal sewage.

Roth teaches a combination seed capsule comprising at least one viable seed; said seed

acting as a core or pseudo-core of said combination seed capsule (column 4, lines 31-50). Roth
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also teaches a coating comprising “the phosphates,” which although it does not specifically state

dicalcium phosphate, certainly includes dicalcium phosphate (column 3, line 10). Additionally

Roth teaches coatings comprising a growth enhancer and material fines (column 3, lines 5-16).

Roth also teaches material fines comprised of municipal sewage (column 4, lines 46-50).

This rejection may be obviated by inserting at the end of the claim --; said seed capsule

having an inner layer comprising a soil conditioning material selected from the group consisting

of municipal or sewage sludge, scrubber sludge, paper mill sludge, sawdust, fly ash, dust and

animal waste;

and said seed capsule having an outer layer comprising a material selected from the group

consisting of urea, an inorganic form of a plant nutrient, herbicides, fungicides, and ingredients

effective to reduce susceptibility of the seed capsule to deleterious effects of animals;

wherein the inner layer is agglomerated onto the seed.--

7. New claims 77, 79-81 and 84 are rejected under the previously applied 35 U.S.C. 102(b)

as being anticipated by Nilsson.

Claims 77, 79-81 and 84 are drawn to a combination seed capsule comprising at least one

viable seed which acts as a core or pseudo-core of the seed capsule, and seed coatings comprising

a growth enhancer and material fines. Additionally, the claims are drawn to material fines such

as industrial byproducts, byproducts of a paper making process, paper sludge, and grassy/woody

substances.

F’- 79 UT EX. 2025

' SteadyMed v. United Therapeutics
|PR2016-00006



P. 80 UT Ex. 2025 
SteadyMed v. United Therapeutics 

IPR2016-00006

,5 \
Application/Control Number: 09/1 13,254 Page 9

Art Unit: 1638

Nilsson teaches a combination seed capsule comprising at least one viable seed; said seed

acting as a core or pseudo-core of said combination seed capsule (column 1, lines 38-49).

Nilsson also teaches seed coatings comprising a growth enhancer and material fines (column 1,

lines 60-68; column 4, line 23). Additionally Nilsson teaches material fines comprised of

industrial byproducts (colurrm 1, line 65). Nilsson also teaches material fines which are

byproducts of a paper making process (column 1, line 65), such as paper sludge (column 1, line

65). Nilsson also teaches material fines comprised of grassy/woody substances (colurrm 1, lines

65).

This rejection may be obviated by inserting at the end of the claim --; said seed capsule

having an inner layer comprising a soil conditioning material selected from the group consisting

of municipal or sewage sludge, scrubber sludge, paper mill sludge, sawdust, fly ash, dust and

animal waste;

and said seed capsule having an outer layer comprising a material selected from the group

consisting of urea, an inorganic form of a plant nutrient, herbicides, fungicides, and ingredients

effective to reduce susceptibility of the seed capsule to deleterious effects of animals;

wherein the inner layer is agglomerated onto the seed.—-

8. Claims 77, 79-81, 84-88, and 91-94 are rejected under 3_5 U.S.C. l02(b) as being

anticipated by Loperfido (newly applied).
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Claims 77, 79-81, 84-88, and 91-94 are drawn to a combination seed capsule comprising

at least one viable seed which acts as a core or pseudo-core of the seed capsule, and seed coatings

comprising a growth enhancer and material fines. Additionally, the claims are drawn to material

fines such as industrial byproducts, byproducts of a paper making process, paper sludge,

grassy/woody substances. The claims are also drawn to a binder which may include fertilizer and

which contains lignin.

Loperfido teaches a combination seed capsule comprising at least one viable seed which

acts as a core or pseudo-core of the seed capsule (abstract, for example). The seed coatings

comprise a growth enhancer (column 6, lines 37-46) and material fines (column 2, lines 63-66,

for example). Loperfido teaches material fines such as cellulose derivatives, which would

include byproducts of a paper making process, paper sludge, or grassy/woody substances

(column 4, lines 13-14). Byproducts of a paper making process are industrial byproducts since

paper making is an industry. The coating is applied by a lifting and mixing agglomeration

operation (column 6, lines 65-67; column 7, lines 1-19, for example). Loperfido teaches a binder

that is applied to the seed capsule (column 5, lines 26-30, for example). Additionally, Loperfido

teaches a fertilizer as part of the material fines (column 6, lines 35-47). Loperfido also teaches a

binder that contains lignin (column 5, line 1, for example).

This rejection may be obviated by inserting at the end of the claim -—; said seed capsule

having an inner layer comprising a soil conditioning material selected from the group consisting 1
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of municipal or sewage sludge, scrubber sludge, paper mill sludge, sawdust, fly ash, dust and

animal waste;

and said seed capsule having an outer layer comprising a material selected from the group

consisting of urea, an inorganic form of a plant nutrient, herbicides, fungicides, and ingredients

effective to reduce susceptibility of the seed capsule to deleterious effects of animals;

wherein the inner layer is agglomerated onto the seed.--

Additionally, the term “at least” in line 2 of claims 76, 77 and 85, should be deleted.

Applicant may attempt to distinguish the claimed invention by supplying a declaration

which sufficiently shows that the seed capsule of the instant invention is distinct from a seed

capsule made by the process of Loperfido. No commitment to patentability will be made prior to

receipt and review of the declaration.

9. Claims 76-94 are rejected under 35 U.S.C. 103(a) as being unpatentable over Loperfido

in view of Roth, and further in View of Nelson (newly applied).

Claims 76-94 are drawn to a combination seed capsule comprising at least one viable

seed which acts as a core or pseudo-core of the seed capsule, and a seed coating comprising

dicalcium phosphate. Additionally, the claims are drawn to seed coatings comprising a growth

enhancer and material fines such as municipal sewage, an industrial byproduct, paper sludge, fly

ash, and grassy/woody substances. The claims are also drawn to the coating being applied by a

lifting and mixing agglomeration operation.
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Loperfido has been discussed previously.

Loperfido does not teach a coating or growth enhancer comprising dicalcium phosphate,

nor does Loperfido teach material fines comprising fly ash or municipal sewage.

Roth teaches a coating comprising “the phosphates,” which although it does not

specifically state dicalcium phosphate, certainly includes dicalcium phosphate (colunm 3, line

10). Roth also teaches material fines comprised of municipal sewage (colurrm 4, lines 46-50).

Nelson teaches environmentally beneficial soil amendments such as fly ash (column 3,

lines 60-63.

It would have been primafacie obvious to a person of ordinary skill in the art at the time

the invention was made to utilize the combination seed capsules as taught by Loperfido, and to

modify the capsules to include the fertilizer dicalcium phosphate, given the advantages of

including fertilizers into the seed capsule as taught by Loperfido. It would also have been

obvious to use material fines comprising municipal sewage or industrial byproducts such as fly

ash, given the benefits of a low-cost carrier additive derived from sewage sludge as described by

Roth (column 2, lines 1-45), and given the benefits of growth enhancing industrial byproducts

such as fly ash as described by Nelson (column 3, lines 45-57).

This rejection may be obviated by inserting at the end of the claim --; said seed capsule

having an inner layer comprising a soil conditioning material selected from the group consisting

of municipal or sewage sludge, scrubber sludge, paper mill sludge, sawdust, fly ash, dust and

animal waste;
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and said seed capsule having an outer layer comprising a material selected from the group

consisting of urea, an inorganic form of a plant nutrient, herbicides, fungicides, and ingredients

effective to reduce susceptibility of the seed capsule to deleterious effects of animals;

wherein the inner layer is agglomerated onto the seed.--

Additionally, the term “at least” in line 2 of claims 76, 77 and 85, should be deleted.

Applicant may attempt to distinguish the claimed invention by supplying a declaration

which sufficiently shows that the seed capsule of the instant invention is distinct from a seed

capsule made by the process of Loperfido. No commitment to patentability will be made prior to

receipt and review of the declaration.

Applicant's arguments filed 12/14/1999 have been fully considered but they are not

persuasive.

The references supplied by the Applicant teach different coating and agglomeration

techniques. The terminology in the art appears to be used interchangeably for different

techniques. For example, on page 21 of Perry’s Chemical Engineers’ Handbook, liquid methods

are characterized by spray or fluid bed agglomeration, whereas Hovmand appears to describe the

same process on page 11, as a coating process. As a result, the previously applied art of Gerber,

Roth and Nelson could be characterized as a coating or an agglomeration procedure.

No claim is allowed.
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CLOSING REMARKS

Any inquiry concerning this or earlier communications from the examiner should be

directed to Anne Marie Griinberg whose telephone number is (703) 305-0805. The examiner can

normally be reached on Monday through Thursday from 7:30'to 5 :00, and on alternate Fridays

from 7:30 to 4:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Lynette Smith, can be reached on (703) 308-3909. The fax phone number for this

Group is (703) 305-3014.

Any inquiry of a general nature or relating to the status of this application or proceeding

should be directed to the Group receptionist whose telephone number is (703) 308-0196.

DAVID T. FOX
PRIMARYE .

Anne Marie Griinberg GROU: 3 00'

May 8,2000 «  @
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Application No. App|icant(s;' '

_ _ 09/113,254 Madlgan et al.

Notice of References Cited Exa,,,,,,e, Group An Um, .
Anne Marie Grunberg 1638

U.S. PATENT DOCUMENTS

I 
“ 5,627,133 5/1997 Nelson 504 116

3 3,905,152 9/1975 Loperfido 57.6A\l

E

Irrlifi 
P

FOREIGN PATENT DOCUMENTS

DOCUMENT N0. DATE COUNTRY NAME CLASS SUBCLASS

 

-ME I" i"

NON-PATENT DOCUMENTS

H DOCUMENT (Including Author. Title, Source. and Pertinent Pages) DATE
Hovmand, Granulation and agglomeration by fluidized bed and spray drying technology, pages 1, 10-11.

Briquetting, pelletizing, extrusion &fluid bed/spray granulation, table of contents, table 8-52.

Perry‘ Chemical Engineers‘ Handbook, 8-61

Briquetting, Pelletizing, Extrusion and Fluid Bed/Spray Granulation, Engelleitner, tables 23-24, page 21 and 23. 
* A copy of this reference is not being furnished with this Office action.

(See Manual of Patent Examining Procedure, Section 707.05(a).)

U. 8. Patent and Trademark Office E)(_

PTO-892 (Rev. 9-95) Notice of References Cited SteadyMedP\art_,g:,§tgap|qgéylgpe,It-IQS‘ fl
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Application No. Applicant(s)
09/113,254 Madlgan et al.

Interview Summary Examiner Group Art Unit

lllllllIllllllllllllllllllllllll
All participants (applicant, applicant's representative-, PTO personnel): I

(1) Anne Marie Grunber (3)

(2) Phi/I Weiss (4)

Date of Interview May 4 2000

Type: Kflelephonlc [Bersona| (copy is given to afilicant ar:l§licant's representative).

Exhibit shown or demonstration conducted: lZtes IE. If yes, brief description:

Agreement D/V85 reached. @as not reached.

CIaim(s) discussed: claims 70-73 and 76-100

Identification of prior art discussed:

Discussed prior art in general terms and more thoroughly discussed Roth Gerber, and Ni/sson among others.

Description of the general nature of what was agreed to if an agreement was reached, or any other comments:

Discussed the general state of the prior art and how Ag,glicant's invention differs from the grior art. Additionally agglomeration
methods were discussed.

(A fuller description, if necessary, and a copy of the amendments, if available, which the examiner agreed would render
the claims allowable must be attached. Also, where no copy of the amendents which would render the claims allowable

is available, a summary thereof must be attached.)

1. I] It is not necessary for applicant to provide a separate record of the substance of the interview.

Unless the paragraph above has been checked to indicate to the contrary, A FORMAL WRITTEN RESPONSE TO THE LAST
OFFICE ACTION IS NOT WAIVED AND MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW. (See MPEP Section

713.04). If a response to the last Office action has already been filed, APPLICANT IS GIVEN ONE MONTH FROM THIS
INTERVIEW DATE TO FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW.

2. :] Since the Examiner's interview summary above (including any attachments) reflects a complete response to
. each of the objections, rejections and requirements that may be present in the last Office action, and since the
claims are now allowable, this completed form is considered to fulfill the response requirements of the last
Office action. Applicant is not relieved from providing a separate record of the interview unless box 1 above
is also checked.

Examiner Note: You must sign and stamp this form unless it is an attachment to a signed Office action.

U. S. Patentand Trademark Office EX_

PTO-413 (Rev. 10-95) Interview Summary Steadymed V United TPh%p§b[%Il9ti 9
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of :

Madigan

 
Date: 12/14/99

Group Art Unit: 1649

Examiner: Grunberg

Serial No.: 09/113,254

Filed: July 10, 1998

Title: SEEDING TREATMENTS

RESPONSE TO OFFICE ACTION:

Sir:

In response to the Office Action mailed June 18, 1999 please amend the

applicatioifiollows:
In the Specification

Pg.'8 Line 22 after “comprise” add --urea or--;

Lin_e 24 delete “urea”

Dine 26!change’ “micronutrient” to —nutrient--;

Pg. 9 Line 5 change “micronutrient” to-nutrient--;

Pg.10 Line 14 change “micronutrient” to —nutrient--;

Line 17 change “micronutrient” to —nutrient--;

Pg.l4 Line 8 change “Inorganic chemical” to --chemical--

Line 17 delete “inorganic”;

Line 19 change “micronutrients” to «nutrients--;

Pg.l8 Line 15 delete “inorganic”;

Pg.19 Line 23 change “In” to --Referring to--;

Pg.34 Line 9 delete “inorganic”;

P. 88
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Further, during the interview, applicant discussed that there was a difference

between the agglomeration process described in the present application and the

coating process described in the prior art. The Examiner requested publications

which describe such a difference. These publications are attached along with this

response. For example, the publications describe the difference between a tumbling"

and mixer agglomeration which is similar to the method described in the patent

application verses spraying methods which are similar to the coating methods

described in the prior art. The article, “Granulation and Agglomeration by

Fluidized Bed and Spray Drying Technology” specifically describes the difference

between “agglomeration technology” and “the technology of coating particles”.

Table 8-52 from the notes from “Briquetting, Pelletizing, Extrusion of Fluid

Bed/Spray Granulation” April 1998 show the difference between tumbling and

mixer agglomeration and other techniques, such as, spray methods. This same ‘table

is found in “Perry’s Chemical Engineers Handbook”. In “Briquetting, Pelletizing,

Extrusion of Fluid Bed/Spray Granulation” 1995 describes the difference in Table

23 between “tumble agglomeration”, the method described in the present patent

application versus “coating techniques” which are described as a totally separate

technique. The notes further described these two techniques as differing between

agitation methods and liquid methods.

The present claims specifically refer to an agglomeration method which is

different than a coating methods described in the prior art.

F’- 89 UT EX. 2025

SteadyMed v. United Therapeutics
|PR2016-00006



P. 90 UT Ex. 2025 
SteadyMed v. United Therapeutics 

IPR2016-00006

Therefore, the application is now in condition for allowance.

 
Philip . Weiss

Reg. No. 34,751

 
“Express Mail” mailing label number: L‘/Lflafl
Date of Deposit: December 14, 1999

I hereby certify that this paper or fee is being deposited
with the United States Postal Service

“Express Mail Post Office to Addressee” service
under 37 CFR 1.10 on the date indicated above and

is addressed to BOX Response,
Assistant Commissioner for

Pat ts, Washington D.C. 20231

 
 

Nelly Bronn rg, December 14, 199 
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Line 15 delete “inorganic”;

Pg.37 Line 23 change “micronutrients” to --nutrients-'-;

In the Chas:

Delete Claims 1-69, 74 and 75

Add the following claims:

A combination seed caps e comprising:

at least one viable see

said seed acting as gr pseudo-core of said combination
  

 
 

  
  
 

 

seed capsule;

/ coating co prising dicalcium phosphate.

A combination seed cap ule comprising:

at least one viable se

said seed acting a a core or pseudo-core of said combination

seed capsule;

coatings co rising a growth enhancer and material fines.

The combination s d capsule of claim 77 wherein said growth enhancer is

'2’

)4.’ The combination seed capsule of claim

sin’ 9. or as‘
~fines are comprisedof .

. 7?}.
The combination seed capsule of claim z9'wherein the material is a

Lbyproduct of a paper making process.

1} A $4.’ / eau9.'4»'o-I-'-[3
herein material of saidflnaterialc

fov

)9. The combination seed capsule of claim wherein theibyproduct is paper

sludge.
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l

The combination seed aflof claim 79 wherein the byproduct is fly ash.‘
1 soil c.J:¢za..:.;§ ,Zfwherein thekmate ialili-nes is

5.
.¥!’.’ The combination seed capsule of claim

6
comprised of municipal sewage.

Is_Sa.‘ I .4a~§.‘Wm:'a_J, S
The combination seed capsule of claimgwherein thelmaterialéi-nee are

S 4. no &u:7L

comprised of
85.. A combination seed capsule comprising;

~at-least one viable seed;s ac ' g as a core or pseudo—core of said
combination seed capsule; J‘, ,$1! (051.31. 0"’? S
a coating of a co : sition comprisingpmaterialfines;

_ said co ' g being applied to said viable seed by L"‘
. .

..“l_I,I'. an m-. in

i" ?. S m'/ (r"‘fl"’4’”""'3
,}6.’ The combination seed capsule of claimwherein material of saidkmaterial:

S/U134: or 4,-z
-fines are comprisedof

fi' The combination seed capsule of claimégdvherein the material is a
$;L2y (5-.1’-Ix.’ an‘ #5
Lbyproduct of a paper making process. J’

‘gs The combination seed capsule of claim %wherein the byproduct is paper

sludge.

[7 lflaim 86 wherein he byproduct is fly ash. N
€o.°I (uh :-I-.'a--«'»_»5 ,

The combination seed capsule of claiiflkwherein theLI'nateria9j-iaes is

90'. Cam)-'¢»' 0""':’j J.
The combination seed capsule of claim? wherein theLmateriakfines are

fiujur‘/"
comprised of .

9. The combination seed cap

‘R?
comprised of municipal sewage.
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)2.’ The combination seed capsule of claim,£{wherein a binder is applied to said

-- seed capsule. ‘3 , A, , .“"~ K C01, (051 I7Ltd"lr§_J)
K The combination seed capsule of claimKwherein a fertilizer is part of saidL

9 .

\ materialkliaes, said hinder or its own layer.

94. The combination seed capsule of claim 92 wh -.» ein said binder contains

lignin.

95. A method of making seed capsules by a agglomeration operation

comprising; 
spraying a binder on said seed;

lifting and mixing said seeds wit 1 material fines.

96. The method of claim 95 wher in said seed capsules are coated with a growth

enhancer.

97. The method of claim 96 ' said growth enhancer is dicalcium
phosphate.

9 8. The method of cla' 95 wherein said material fines are comprised of

industrial bypr duct fines.

1.‘ 9. The method f claim 95 wherein said binder is a liquid fertilizer.

I 00. The meth r d of claim 95 wherein said binder contains lignin.

pl ' es o onse to O Ice Action

Applicant has canceled the original claims in the application and has added

., new claims 76-100. Applicant’s attorney had a telephone interview with the

examiner which discussed the use of dicalcium phosphate as a seed coating, and that

his was not described in the prior art presently before the Examiner.
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%s/

Granulation and agglomeration by Fluidized Bed

and Spray Drying Technology

DR. SVEND HOVMAND

NIRO RTOMIZER INC.

INTRODUCTION

The methods to be described do not involve any mechanical

agitation or compaction of the powder to be agglomerated but

.stable and well defined agglomerates or granulates,

are agglomeration techniques derived from fluid bed dryer and

with these methods, the drying and

agglomeration of a product can be combined in one step in

spray dryer technology.

many cases. The agglomerated or granulated products from a

Fluid Bed Granulator or Fluidized Spray Dryer are normally

less dense and more fragile than the products agglomerated by

the methods described previously in this course: however,

I that

easily disperse in water can be produced in many applications
without the addition of binder. The technology of coating

particles in a fluid bed will also be described.

An overview of the techniques described here can be presented

as follows:

1

R94

69
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‘o.

J. \'JC.V H“s)J.J.U '-

The starting materials can influence the product
characteristic. Granulation is initiated by formulation of

liquid bridges. Accordingly,

area and absorption of eater result in incomplete wetting of

increasing particle surface

the surface of the particles and this will therefore result

in decreasing granule size.

Granule size is directly proportional to droplet size for a

given binder solution and varying the droplet size might

therefore be the most suitable way of controlling the granule.
size.

The atomization of the liquid binder can either be performed

by pressure nozzles or two fluid nozzles. Two fluid nozzles

are often‘preferred in batch operations as they reduce the

tendency to form wet agglomerates and of blockage of the

Further the position of the nozzle is an important

parameter in the granulation process.

nozzles.

Nozzles can be placed

above the fluidized layer spraying downward, in the side of

the fluidized layer, or at the bottom of fluidized layer near

the distributor spraying upwards. Each position has

advantages and disadvantages, however, no clear conclusions

can be drawn from the available literature.

After granulation the granules can be dried in the fluid bed
at elevated inlet gas temperatures in order to reduce the

drying time.

Batch Fluid Bed Coating

Following the drying, the granules can be conveniently spray

coated in the same equipment, as ezperience has shown that"
the fluidized bed is ideal for spray coating and is giving

constant and reproducible coatings of the granules. Fluid

492.795 10UT'Ex.2025
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bed coating is an extreme example of fluid bed granulation.
The layering mechanisms are made to dominate totally by
applying very low liquid feed rates and keeping.the fluidized
layer dry: thus,the drying rate rapid (16). (17). (18)-

Coating is important in a number of industries Such 88
pharmaceutical, agrochemical, seed treatment, food,
confectionery.

The reasons for coating are usually:

- appearance

- taste masking

- moisture protection or isolation from other ingredients
v" enteric coating

— ~sustained release

- gastric release

The ideal fluid bed coeter will ensure an even coating of
each discrete granule/tab1et's surface and thus ensure a

perfect mix of the particles throughout the whole fluidized
layer, by avoiding any dead zones in the fluid bed coater.
It is crucial that each particle to be coated passes through

the spray zone, preferably without being in contact with
other particles and that the applied polymer is dried as
rapidly as possible to prevent superficial sticking and
picking off one surface to another.

The Hurster Process, Fig. 6, a spray coating process in a
fluid bed where the granules are circulated up through the

center while being coated. has specially being developed for

coating of smell and medium sized granules (10) (19).
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raarrasg Sire-Enlo

Tumbling and

agglomeration

Thermal prooesa

Spray method:

Liquid rytiems

Best Available Copy l

rgarnani Methods and Applications‘
Method I

Equipment l
: iiepreaentative applications

Pressure compaction Pirton or molding pres .' ‘ Plastic proforma. aroall machine parts lrorn metal powder:
Talrleting press

lioll-type pres:

Pellet mill

Paddle mixer; horizontal pan

Powder lrlenders; iinw-jet mixing

Sintering and heat hardening in
traveling grate. rotary hiln.
graie~liln. rhalt lurrrace

Drying and rolidilieatlnn in drum '
dryen, lialrerr. endlear-belt
systems ’

Spray dryers
Prilling towers

Flrridizod and spouted lrerlr
Flash dryer:

immiscible-liquid wetting in
various higlvrhear and turbine
minon

Sol-gel prooesr in spray mhrmn
Pellet lloccnlation in dnrrnr nml

' . riirredveraelr

‘Ci. Browning, Chem. Eng., M25). 1rr(r9a7).

P. 98

(cam gears. gaskets). metal boring; and turning! V
Pharrnaceoticalr. catalysts. industrial chemicals. oeramier.
metal powder:

Clay-type minerals, potaarium chloride. rodium chloride,
organic oompounda. metal |IWd¢i|. OM. charcoal. lime.

I rnagnesia. titanium rponga. phnrpirate roeh
Pharmaceutical; plastic. claya. urban. charooal.
yndrutrial chemicals. ferttliaerr. nrbber products. animalearls

iiaurite. plaatiu. rore~earth fluorides, clays. catalyrtr

Fertilizers. iron orea. nonlerromorer. mineral and clay
prntlnctr. carbon blaelr. various finely divided solidwasto
prarlrrcts

Fertilizers. prernlring lor lralling. conditioning steel-plant
iina

"instant" foods detergent granulation

Ferrous and nonierrour ores. minerals. cement ellnlter.
roiid-warte products

Sullrrr stator. urea. arnmonirrm nitrate. carutic. varimu
resins. hot-melt adhesives

lnrlantfoudmwarhingpoerderl, dyesiullapressleedr
Urea. arnmonium nitraia. rertnr. coal-tar pitch. etc.
Fertiliaerr. clays. nrliirr, nuclear and other waste:
Clays. diatnmaeeoua e'arthr. rtareh. waste by-product:

Coal lines. root and oil removal lrorn water

Metal rlicnrlrirle rphemirlr

Waste rlmlge. mud and clay rlrrrrter. aeu/age sludge
___.______________.____.___..._
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’% Spray metltotls

Llquld ryaletnt

 

"gut: cotnpaetton .

/ I'1 Ll: NO. . _

. (03 ll/l0 35 CL-CU Uorccpu IIIl.crII_at.nuIIap

no-Enlargement Method: end Appllccllorta‘

Plxton or Irtoldtng prm

Tabletlng pres:

Roll-t)'|~ press

Pr.-llrl mill

Straw ertrudrr

lncllned pan or dhlt; rotary-clrunr
agglnrneralnr

Paddle rrtlrer; hurlznntnl par-

Powder lalenrlerta flow-kt mhiu;

Slnterlng and heat hardening In
travelln gr-ta. vntuy Irlln.
ante-ll n. Iltalt lumace

Drytng and tolldllleatten In drum
dryafl. flaluerl. er-dleo-beltIyateml

Spray dryers
I’rIlIln¢ Iowan
Fluldiaad and spot.-ted I-(ls
Flash dryer!
lmmltctlalo-liqulel «fling In

varlmu Itlglt-tlte-at and turlalnrlnllcfl

Sol-gel prneur In may ‘mum...
lellet fleewl-tlon In drums and

Itlrvud van.-ll

‘O‘:~BtvtI!Iltt5. Chem. Eng. NR5). H7 (I967).

@%%
NO. 8-M Three tlalea ta! llquid content for an ataernlrly ol rpherlcal perllelet.
(rt) Pendular Itatr. (la) Funleular state. In) Capillary ttnte. [Neural and Can-
way-javneu. Tram. lad. Oran. Eng. (Londnn). -38. 42311958}!

Iomcrnte Strength For an agglomerete earn-
herlcal partlelea. the tenslle atrength I In
.). Agglornerallon. op eIt.. p 379)

9 1-4

4 s( )~r

Cnleulallon oi

ax‘ ‘N’

where X In the partlcle rllatnetar: P In the bonding force per point ol
contact: N In the mean coordination number. Le. avenge number of
pdnhdconmahetveatonerphunandlurtellfhboruuldrbtlm
volumelraetIonolvoldtlntlteagglotnarate.V ueaofxandrcan
he ulatalned from a tine-dlatrtbutlou analysts of the powder and the
hall: denalty of the packed particles. Aa an approximation. the coor-
dlnatten number N Is r/1 (Rutrtpl. loe. ctt.) or N I 2 up 2.40 -
C) lhlclnner. Ind. Sng. Chem. Pr-oaau Den. D9u.. 3. 102 (1964)).

For mohlle llquld blnden In the penclular amt:

I - 2.3 ‘ (ms)

 

I ogu av»; »u.;.v ,. ,.HU: lo

STRENGTH OF AGGLOMERATES 3-6|

 Representalivr appliuttont

l’Iastir.- prelurmx. amall rnaclttnc p-rla lrom mclzl powder:
(cgmr. guru. gaaltett). rnrlal lxu-Inga end turn‘-up

I'll-rtnau-ullrula. r.-.at:lyat>. Imluttrial clar-ruic-nln. 4;;-remler.
mvtal |Im'tlt-u

(flay-type miner-alt. prluaium cltluride. totliuru cltlurirlc.
Ivrgartic mtrutuundt. rm-I;-I pr-wtlrrt. «ma. elurcoal. lime.
nurguesla. tilanlum rpuugr. pltruplnaw ruck

l'lIIIII'IIIt\'l’Illl'll& plaltln. tlayl. rmrlxnn. eltareual.
induttrlul rln-ntlr-alt. Ir-rlillurrt. ruhlu-r prnrlur.-Ir. animalIr-ul-

Ilumm-. ttlattllt-I. rm--«uh llt:tIt'l(l('1.cl:y5. culalyilli

Ft-tttllmrt. lrun um. nunlq-rrmn nror. rnluvral anrl clay
tvmtluttx. r.-arltnn ltlnt-k. varlnus lit-r-ly dlvitlnl mlitl--taste
prurlucu

Feniliur-I. prr-rnlnlng ler lulllng. cendltlnning noel: plantllnt-t
"lnntant" Io--dc. detergent gr-nulatlun

I-‘r-rrvru: and nnnlrrmua crux Inlncrall. Nmrvni ellnker.
mlI(l- wulrr |Itldt.tt.1l

Sullur olnlt-I. um. -mrrmnlum nltrate. cauttlc. various
rfllttl. I-at-melt adlmstvrs ' '

lnaant lends, tralhlrtg rnvden. dyeatullu. press lemll
Urea. arnrnnttlum rtltratea. realm. «all-tar pllelt. etc.
l~'q-rtlllun. elayt. ullur. nuclear and rather vutlra
Gays. tllalmnacr-can tartlu. Iarch. v/aw by-prurluctl
(‘ml llnr-I. am! and all remrvval from water

Natal tliurltldr tplteroldt
W-Ie tludge. mud and clay rlurrler. ta-.-raga sludge

trhem e la the surface tension ol the hlndlng llquld and [(8) Is a luno~
tion of the angle ol eontact [Newm and Conway-lanes. Tram. Irut.
Chem. Eng. (London). 36. 422 (l958)I.

ll wetting 15 complete. [(6) - I. For the caplllary state
I - t a

‘ ' °‘° xm)
The tensile rtrength at an agfiomemte In the pendular state In aboutone-third ol that In the ca ll ry Itale. vrhlle the funicular state has
lnterrltedlalc ttrangtlu. A Lereaae Ia partlcle the and ly yields
greater strength. To Improve agglotnerate strength. I e Importance
ol correct panlcleclxe dlstrlbutlan In attalnlng mlnlmum porosity
should be reeognlaed lltldgway and Tarbucln. Chem. Proceu Eng.
(February l908)}

For the other blndlttg mechanlamr calculated values of tensile
drenglt shown In I-‘I5 8-6 Indicate the ttrength to be expected In
varlout slzbenlargetnent processes.

Strength-Testing Methods Concept: oi fracture mechanics (sac
tuhaectlen "Properties of Solids") are appllmble to the methods ol
teatlng the strength of agglornerater.

Oonpreaalel tests. In vrhleh

panl|e|Jal.ateru. are met! for qulc production checklng. Vtrlousrllntrlbutlng the applled force uallorrnly over the Wm-erata aurlaea are used. Inc udlng shaving ofi op In aides. ttlnfi
tlusrn vrlth hardenlng plaatle. or covering the ten turlaee wlt
eumpreulve heard

A lo3- plot of load It (allure 0 tut pellet dlameter for approx-
Imetely rzp Ically pellets under the same cendltlont often
yields a malght llne wlth ope approxlmntely equal to 2. The Inter-
cept of such a plot at urtlt dlnmetet yields a compressive-arengthfactor.

 
(8-40)
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Be vailable Copy4

‘MO

talrtell. Reviett most important site enlargement processes and some of their
 

 

typical applications -

Technology Method Applications (typical)

Tumble ' Bailing dntrn. iron ores. other uses. t‘-tlltfll can mix.
agglunreratiort pan. and cone lenilizers. dttsu from dust collectors, fine

particulate waste materials. ceramics, clay.
finely divided minettsls. etc.

Miter Ceramic materials. lertiliaers. minerals.

eherniurls. pharmaceuticals. loodstutls.
detergents. etc.

Fluiditod bed Fertilizers. pltannaceutical materials, lilter
(gas) calrt-.t. lootlsltrlls. cltemi-rals

Suspension (liquid) Solids. e.g. coal. from suspensions

lntluration ' Shall lumaoe lron ores. other ores. minerals. waste

Rotary liln _ materials. c.g. metal-hearing dusts. etc.
Straight grate
Grate-Kiln

Calcinets

Pressure Extntsion presses Coals. ceramic materials. clays. polymers.
agglomeration plastics

Pelleting machines Animal leads. rubber raw materials.

. catalysts. lubricants. stabilizers. pigments.
’ polymers. clay. chemicals. pharmaceutical

products. ll'lSt:r.1i:iti¢t. lretbisides,
lungieider. etc.

Piston presses Pharrnaceutical products. catalysts. metal
(tabletting) powders. ceramic tttatcrislt. chemicals.

pigments. plastic powders
lloller presses Corals. coke. salts. minerals. ores.
lbriqrretting.- latiliu.-rs. chemicals. metal powders.
compacting) animal feeds. polymen. relsactories. waste

materials. metal-bearing lines.
pharmaceutical products. sponge iron. etc.

Other Agglomeration Ores. specilically iron ores, metalrbearing

agglomeration by heat wastes and dusts. mill scale. etc.

methods 1

Spray Urea. other fertilizers. pitches. asphalt.
solidification vtaaer. resins. sulfur. inorganic sales. etc.

Direct capillary Powders. chemicals. coal (spherical
action agglomeration)

Alternative e Finely divided panitulate solids.
saunas at pharnsaoeutioals. chemicals. food extracts
particle rnovcrnent (instant cltaractetisties)

Coating techniques A Pharmaceuticals. lood, fertilisers and
fl agricultural clterrtieals (control of release).

- mieroeneapsulation of pigments. etc.

flocculation in Environmental protection, aggregation ol
gases and liquids solids in gases. flocculation ol solids in

liquids. selective lloccnlatiun. etc.

' Product area

Detergents '

 

Table 24. Wanted 

Aggregate

is l_mml

Agricultural
cltettrirals

Alumina

Animal feed

Carlson black

Ceramics

(China) clay

Coal

Dust

(-0.5mm)

Fertilisers

Filter caller

Fumes (micrometer

and submierometer)
_...—.... —, _.
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and unvtanled agglomeration in various pro. teas

Process

Wanted ‘ llnvtantetl

Briquctling, —

compacting scrushing and
screening

_ Tumble agglomeration Calsing. bag set.
{disc and dntnt). mixer build-up.
agglomeration. briquetting. llow problems.

contpmiltg +_s-ruslring and segregation
screening due to selective

agglomeration

Gtanttlation ltumblel lluild-up, taking, liow

pressure). calcining problems

Pelletitrg. mixer Cakittg

agglomeration. ltriquetting

Fluid bed. mixer Httiltl-up. raking. lion-

agglomeration. granulation by problems

compaction

Precipitation. sol-gel. spray lluild-up. caling
drying and granulation.

uorttpaetiuns-ertsslting and

smelting. tatltletting

Tumble agglntnetatintt. estrnslnn lumping. easing

Calcinating. briuuetring, tumble lluild-up
agglomeration, spherical
ttgglotnetation

Spray drying or granulation. Calsing, lumping.

4 nticropelletization(drum,dise. buildup
mixer], tabletting, pclleting

Tumble agglomeration (tlisc. lluild-up. caling
drum. fluid bed). btiqttctting.

compacting, DL'll:ll'Llltg
lcrtrusion)

Drum or dis: granulation. Coking. build-up, bag set
companion + crushing and
screening, drop solidification

Tumble agglomeration. Coking
briquetting. pelleting

Fluid bed (with and without Build -up. raking.
binder). disc and drunt flow problems
agglomeration

lmrttirtrterll
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several types of agglomeration equipment can
be identified. A description and list of equip
meat for each method loliowa:

Agitation methods are characterized by
tumbling or particlegrowth mixing, usually in
the presence of a liquid. Available equipment
includes disc pelletizers. drum pelleuzera.
cone pelletizere. paddle mixers. plow mixers.
mixer-mullers. mixetugranulalor-a. pin mixers.

coating pans. vertical mixers. cone blenders.
vibrating screens. and vibrating conveyor-
processors.

Pressure methods are characterized by

force. as with compaction techniques. Avail-
able equipment includes briquettera. com-
pactors. extruders. pellet mills. tabietting toa-
chines. and isostatic compaction presses.

Thermal methods are characterized by ap-

plied heat. as in einlering or fusion and melt
crystallisation techniques. Available equip-
ment includes heat-hardening devices. sinter
strands or grates. induratlng kilns. nodulixing
kilns. drying and solidifying equipment. drum
dryers. belt dryers. and bot-melt drum or pen
granuiatore.

Liquid methods are characterized by spray
or fluid bod agglomeration and agglomeration
from liquid media. Available equipment in-
cludes spray dryers. prilling towers. spray
granuiatore. and immiscible liquid-wetting de-
vices. .

Selection Factors for Dtooaing an

Agglolneratloo Method
Selecting an agglomeration process or

method depends on several factors. including
the kind of raw material. the type oi‘ equip
ment. thaintendedueeoltheendproductor
agglomerate. and the use of a binder or
binders. In many cases. there is a tradeotl or

"compromise not oeceaarily determined by one
factor alone.

Kind of law Material

in some instances. the selection of a method

- can be entirely dependent on the raw materi-
al's size or size range and uniformity of size.
For example. a raw material that is It!) per-
cent mlnue .125 mesh has different process re-
quirements than a granular-fine stream rans-
iog from to meet: to 325 mesh with a uniform
size distribution curve.

The materials feed moisture. bulk density.
angle cl repose. flow characteristics. chemi-
cal composition. and loxidty can also affect
the selection process. Table 1 lists the mate-
rial characteristics of typical agglomerator
teed streams. as wall as the agglomeration
methods suitable [or these materials. The in-

ble shows the influence of the amditlon. else.
handling characteristics. and moisture con-

tent of the raw material on process selection.
it should be noted. however. that there are

exceptions to these guidelines. For instance. a
pasty material may have to be extruded to utt-
llze the llowebtllty. viscosity. and moidahility
characteristics oi the material as it flows

through the auger and extruder die. in an-

other case. a relatively coarse. but dry feed-P

539$-t‘ef3lal'%Et§,‘t°.l°¥n‘cet~i id L I oi lot I
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stock with the consistency of sand may not be
pelietized by agitation and pellet growth
alone: pressure. induced by a douhlgmu bfl.
quatter. may be required to compact the par-
ticles. Other teed materials. such as wood

chips. are elastic and. at times. have a rather
amorphous shape and size. Pelietinlng and
briquetting are poor agglomeration choices
for these materials. A pellet mill or pellet
press that applies pressure and friction and
has a certain retention time in the die is a bet-
ter choice. .

in many cases. it is necessary to test a rep-
resentative sample of a particular material in
the laboratory beiore one or several agglom-
eration methods can be selected. Regardless
of whether there is a previous application hia-
ton/. many materials are somewhat different.
even within the same species. and should be
tested.

Type of Equipment
The selection of an agglomeration method

may not involve as wide a range of possibili-
ties and variables as the field of equlptnent
Suggqtifs. (See Table 2] When selecting ag-
glomeration equipment. the processes before. '
during. and after the actual particle size on-
largemeot step must also be considered. The
total system. including storing feed. metering.
proportioning, conveying, pretreating, binder-

Fhnfl lint-
Mflflflflfl

Hui Id tianuutw

tttmflitanuutev
Ndufitlq liiin
Fusion (our.
brunt
us no
Pin ttua

nstutfisss
titasenruaen

adding, product handling. poet-treating.
screening. packaging. and shipping can influ-
ence the selection of an agglomeration device.

For example. almost all continuous agglom-
eration equipment requires a uniform and

FHUC LU
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fl. height. if the actual handling of the product
is reasonable. not severe. and the and use is
feedstock within the plant?

The physical specifications for some ag-
glomsraies are very strict. particularly if in-
dustry practice. marltet standards. or compet-
iiivo pressures require adherence to a code.
For instance. iron ore pellets. compacted pot-
ash granules. molecular sieves. catalyst sup-
ports. and metal briquettes for furnace
charge require very high product strength.
On the other hand. many other egglomerates
have no fixed or known standards. A realistic

basis for detartniningthe desired physical
specifications reduces investing and operat-
ing costs and makes the task of the equipment
supplier and test engineer much easier.

Binder Use

Binderless agglomeration. using only the
natural or induced bonding forces of the par-
ticulate and the optimum densification (peck-
ing) at lowest porosity. is the most desirable
and economical agglomeration method. it a
liquid needs to be added to induce particle
flow and compaction. water is the first
choice. if binderless agglomeration or water
alone cannot produce a permanent bond with
high tensile strength. than additional binder
materials must be added to increase the final

product strength.
The method of binder classification first

proposed by P.l. Waters‘ and further de-
scribed by K.R. Komerslt.‘ distinguishes
binders by type. physicals. function. and
chemical composition. Binder materials are
either liquid (water. alcohol. oil. sillcsta.
acid). solid (clay. dry starch. bentonlto) or
semi-solid (tar. pitch). Some binders act upon
the product as film between solid particles
(water. starch. silicate): others act as a mo-
trlx. filling voids between the particulates
and becoming part of the dense mass of the

aggiemsrate (tar. pitch).»'l‘hosa classified as
chemical hinders rely on the chemical reac-
tion within the binder upon curing or heating.
or between the binder and the raw material.
Two binders can also be added-such an ce-
ment and water. lime and water. and lime and
molasses—to produce a chemical reaction

apd induce bonding strength in the agglomer-a e. .

The use of a binder is often limited by the
specifications of the agglomernte. some as-
glomeratee can or cannot use organic
binders. inorganic binders. or binders con’-
telnlng ash-form constituents. sulphur. or
toxic materials. Coat can also limit the use of
a binder. The purchase cost can make the use
of an otherwise excellent binder uneconomi-

cat. or the transportation cost may be higher
than the binder cost at origin.

When selecting a binder. emphasis should
be placed on the proper test procedures. The
selection of a binder can influence the ag-

glomerate's post-treatment process. including
P. 104
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the type oi equipment to be used for curing.

drying. heating. and firing.‘ For the best
results. laboratory results should be opti-
mized and bench—tests qualified with at least
one larger run in a prototype machine.

Wrapping Up the Selection Process

As this article has shown. selection of’ the
proper agglomeration method and equipment
depends on the characteristics of the raw ma-

terial. the limitations of the equipment. the
specifications of the desired agglomerate.
and. in ‘some instances. the choice of a hinder
or binders. ‘

To help make process comparison and se-
leotion easier once this information is known.

it is also useful to: study prior agglomeration
applications for the same or similar raw ma-
terial: review technical documentation on eg-
glomeration methods or types oi equipment
made by professional societies. industry trade
groups. or independent research organiza-
tions: consult industry standards on agglom-
erats product quality: and. compare vendor
information and budget proposals.
Endnotes
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In re Application of: Madigan EJVED

SERlAL NO.: O9/113,254

FILED: July 10, 1998 
Assistant Commissioner for Patents

Washington, D.C. 20231

Sir:

PETITION FOR EXTENSION OF TIME

Applicants hereby petition the commissioner that the time now set for responding

to the Official Action of June 18, 1999, be extended for three months to expire on

December 18, 1999.

Our check for $435.00 is enclosed to cover the extension fee set in 37 CFR

§1.136. A duplicate copy of this petition is enclosed.

Respectfully submitted,

Per:1 WW4
Philip M. Weiss

Reg. No.: 34,751
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UNITED 5 DEPARTMENT OF COMMERCE
Patent: and 1' mark Office
Address: CUMMIV ER OF PATENTS AND TRADEMARKS

Washington, D.C. 20231 
FILING DATE

04 //I 3, :)5-/

PAPER "UMBER
I

6 /2.

DATE MAILED:

INTERVIEW SUMMARY

All participants (applicant, applicant's representative, PTO personnel):

(1) ]4n..ef"I.'tr«°€ 5/-Uaber; (3)
(2) . PW?’ re ‘J€'vS‘5 (4)
Date of Interview I 9' / I Q qq

Type: IXTelephonic CI Personal (copy is given to D applicant U applicant's representative).

Exhibit shown or demonstration conducted: [:1 Yes I3’No If yes, briei description:
 

Agreement U was reached. Igwas not reached.

C|aim(s) discussed:
 

Identification of prior art discussed:

 

Description of the general nature of what was agreed to if an agreement was reached, or any other comments‘

P55‘-' "‘J““>'$ at/+ar-e -F-(pr ct l£‘c-azuf‘ ca//(J fa :16 (‘er-Mer—.,o

,,.)Lev‘4~e/ at ¢’ec/an.-/*.*¢,. N45 a re r-.".c/Se 712 'eX.¢‘«l.ov\aFr\€/'

$el‘F ‘/‘Lei A a/ec{an»F.~o». a.+ ‘f"*-"5 ."»-49 9.145’/ta/— necegffir

biA+ art" 5.; or «'4 ale ."ae'lL-“ea; ma ‘be he_/ in, _
(A fuller description, if necessary, and a copy of the amendments, if available, which the examiner agreed would render the claims allowable
must be attached. Also, where no copy of the amendments which would render the claims allowable is available, a summary thereof must be
attached.) 3

 

 

 
 

1. D It is not necessary for applicant to provide a separate record of the substance of the interview.

Unless the paragraph above has been checked to indicate to the contrary. A FORMAL WRITTEN RESPONSE TO THE LAST OFFICE ACTION
IS NOT WAIVED AND MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW. (See MPEP Section 713.04). It a response to the last Office
action has are ready been filed, APPLICANT IS GIVEN ONE MONTH FROM THIS INTERVIEW DATE TO FILE A STATEMENT OF THE
SUBSTANCE OF THE INTERVIEW.

2. U Since the Examiner’s interview summary above (including any attachments) reflects a complete response to each of the objections,
rejections and requirements that may be present in the last Office action, and since the claims are now allowable, this completed Ionn
is considered to fulfill the response requirements of the last Office action. Applicant is not relieved from providing a separate record of
the interview unless box 1 above is also checked.

_ K‘ L_,

Examiner Note: You must sign this form unless it is an attachment to another form.  0 9
FORM PTOL-413 (REV. 1 -98)
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l

Manual of Patent Examining Procedure, Section 713.04 Substance of Interview must Be Made of Record

A complete written statement as to the substance of any_face»to-face or telephone interview with regard to an application must be made of Lecgrg in the
 mether or not an agreement with the examiner was reached at the interview.

. - §1.t33 interviews«can:

(h) In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the
interview as warranting favorable action must be filed by the applicant. An interview does not remove the necessity for response to Office action as specified in §§
1.l11,1.135. (35 U.S.C.132)

§ l.2. Business to be transacted in writing. Ail business with the Patent or Trademark Office should be transacted in writing. The personal attendance of
applicants or their attorneys or agents at the Patent and Trademark Office is unnecessary. The»action of the Patent and Trademark Office will be based exclusively
on the written record in the Office. No attention will be paid to any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or
doubt.

The actiqhlof the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself incomplete through the failureto record the‘substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless the examiner indicates
he or she will do so. It is the examiners responsibility to see that such a record is made and to correct material inaccuracies which bear directly on the question of
patentability.

Examiners must complete a two-sheet carbon interleaf interview Summary Form for each interview held after January 1, 1978 where a matter of substance has
been discussed during the interview by checking the appropriate boxes and filling in the blanks in neat handwritten form using a ball point pen. Discussions regarding
only procedural matters, directed solely to restriction requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent
Examining Procedure, or pointing out typographical errors or unreadable script in Office actions or the like, are excluded from the interview.recordation proceduresbelow. ’ ' ‘

The Interview Summary Form shall be given an appropriate paper number, placed in -the right hand portion of the file. and listed on the “Contents” list on the file
wrapper. The docket and serial register cards need not be updated to reflect interviews. in a personal interview, the duplicate copy of the Form is removed and given
to the applicant (or attorney or agent) at the conclusion of the interview. In the case of a- telephonic interview, the copy is mailed to the.applicant‘s correspondence
address either with or prior to the next oiticial communication. If additional correspondence from the examiner is not likely before an allowance or if othercircumstances
dictate, the Form should be mailed promptly after the telephonic interview rather than with the next official communication.

The Form provides for recordation of the following information:

— Serial Number of the application ‘ ’ .
—- Name of applicant
— Name of examiner
— Date oi interview -
~Type of interview (personal or telephonic)
— Name of participant(s)) (applicant, attorney or agent. etc.)
—An indication whether or not an exhibit was shown or a demonstration conducted
-An identification of the claims discussed
—An identification of the specific prior art discussed .
—An indication whether an agreement was reached and if so. a description of the general nature of the agreement (may be by attachment of a copy

of amendments or claims agreed as being allowable). (Agreements as to allowability are tentative and do not restrict further action by the examiner to the
contrary.) " ‘

—The signature of the examiner who conducted the interview
~ Names of other Patent and Trademark Office personnei present.

The Form also contains a statement reminding the applicant of his responsibility to record the substance of the interview.

It is desireable that the examiner, orally remind the applicant of his obligation to record the substance of the interview in each case unless both applicant and
examiner agree that the examiner will record same. Whefe the examiner agrees to record the substance of the interview, or when it is adequately recorded on the
Form or in an attachment to the Form, the examiner should check a box at the bottom of the Form informing the applicant that he need not supplement the Form by

submitting a separate record of the substance of the interview._ _ ‘ ‘ , , _ . '. '. ’ I i I
It should be noted. however, that the Interview Summary Form witl not.normally be considered a complete and proper recordation of the interview unless it includes.
or is supplemented bv‘the applicant or the examiner to include, all of the applicable items required below concerning the substance of the interview:\.

A complete and proper recordation of the substance of any interview should include at least the following applicable items: . .) - v _
1) A brief description of the nature of any exhibit shown or any "demonstration conducted, ' “
2) an identification of the claims discussed,
3) an identification of specific prior art discussed. .
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the interview Summary

Form completed by the examiner. ‘U
5) a brief identification of the general thrust of the principal arguments presented to the examiner. The identification of arguments need not be lengthy or

elaborate. A verbatim or highly detailed description of the arguments is not required. The identification of the arguments is sufficient if the general nature
or thrust of the principal arguments made to the examiner can be understood in the context of the application file. Of course, the applicant may desire to
emphasize and fully describe those arguments which he feels were or might be persuasive to the examiner,

6) a general indication of any other pertinent matters discussed. and .
7) if appropriate, the general results or’ outcome of the interview unless already described in the Interview Stimmary Form completed by the examiner.

Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete or accurate. the examiner will give the
applicant one month from the date of the notifying letter or the remainder of any period for response. whichever is longer, to complete the response and thereby avoid
abandonment of the application (37 CFR l.t35(c) ).

Examiner to Check for Accuracy

Applicant's summary of what -took place at the interview should be carefully checked to determine the accuracy of any argument or statement attributed to the
examiner during the interview. If there is an inaccuracy and it bears directly on the question of patentability. it should be pointed out in the next Office letter. if the
claims are allowable for other reasons of record, the examiner should send a letter setting forth his or her version of the statement attributed to him. If the record is
complete and accurate. the examiner should place the indication ‘interview record OK‘ on the paper recording the substance of the interview along with the date andthe examiner's initials.
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FROM 1 LRLJ UFFICES PH N .. . ' - U E NU. - 5167392189 . Oct. 28 1999 4:2?RM P3
oc*r—1a-1999 12:19 ’ P W34

IN THE UNTTED STATES PATENT AND TRADEMARK OFFICE

In ID Application of: Madlgln Group Art No: 1848

semi No.: 091113.254

Filed: July in. use

For: SEEDING TREATMENTS

  
 

 
BOX RESPONSES NO FEE
Anaheim ComnIiuinnor1orTradamni1u
zooo crystal nme
Arlington, VA 222024513

POWER OF NITORNEY AND APPOINTMENT
OF DOMESTIC REPRENSTATIVE

Sir.

Appiicam hereby appoints Philip M Weiss. Reg No. 34.751; attorney of ma firm WEISS
&WEISS, located at 600 Old Country Road, Gmdon City, NewYork11530, to prosecute this
appiimiiontoregistar. intmnsactail business intha PaiantandTradumaikOfl’icn in
nunnadlon ihemivith and to receive the Ceniiicaia of Registration. ~

 
81 137286.01

TOTQL P. B4
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FROM : LRLJ OFFICES B.¢/xvailabmglqépW0 - 51673921894: - - ; Oct. 28 1999 94:29am P4
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Thodunumumunsmootdndlntlw Putcntuudftodemelltofflceli
Real or forwhiah acnpytnamofls attached..Fmm______.

To: _____:_________
3'  §h

The document was mounted In the Patent and Trademmt Omen at
Rn! , Fmma._______. or forwhldu a copy tharaof is attached.
Addhlcnnldoournunsknheutmln ofmleuullsaodonasupplumrnnl aheet.
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""§lhf

FROM :,‘_1l_gI/J UFFICE5 fik PHUNE NU. !F%x7fi ‘Vg Oct. 41§€9M P1
, ; _~j‘ ; _ .‘. 2 9

" 1 om z 9 1999 GROUP 7600

GROUP 1600

WEISS 5. WEISS

Attorneys At Law _ 530
‘t 305, Garden C1-tY: NY 11

513C) ()l<i CHD1::fl3:1€s::§“%;:fi9jifi::)5B / Ftixi Fug. E51€;_7E39.q2]j39Phone 0. ‘ "

 

TO:
FAXNO._ 0- '22-

DATE =  _l9g&_:_

FROM: - ' -1

FAX No—  ii__

NUMBER OF PAGES (INCLUDING COVER SHEET): ff

RE: 

 

 

 

 

 

NOTE

CONFIDENTIALITY NOTICE

The information tzansnzitted in this facaiiyilé message is sent by an attorney and/or his
agent, is intended to be confidential and for the use of the individual or entity named
above. If the recipient is a client. this message may also be'for the purpose of rendering
legal advice and thereby privileged. If the reader of this message is not the intended
recipient, you are hereby advised that any retention, dissemination. distxibuticn or copying
of this telecopy is strictly prohibited. If you have received this facsimile in error,
please immediately notify us by telephone so that we can arrange for the retrieval of these
original documents at no cost to you.
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UNITED STAEEPARTMENT OF COMMERCE
Patent and Trademark Office

,5’ Address: COMMISSIONER OF PATENTS AND TRADEMARKS
“ares 0‘ Washington, D.C. 20231

A‘[T9i'jNEY DOCKET NO._;u.n__.a- .....'.. - « .s.-.a_ I_\P_P|.;|CAT'l_ON__fjO. J Fl|,|NG DATE __I

HMEE/U613

r—THDMAS D NILHELM 4 -7
NILHELM LAN SERVICE

1mm w LANRENCE STREET

THIRD FLOUR

APPLETUN wx 54911

DATE MAILED:

Please find below and/or attached an Office communication concerning this application or
proceeding.

Commissioner of Patents and Trademarks
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Application No. Applicantlsi

09/113,254 Madigan et al.

office Action Su,nn1ary Examiner Group Art Unit

Anne Marie Grunherg 1649 I
[X] Responsive to communicationlsl filed on Jul 70, 7998

D This action is FINAL.

D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is closed
in accordance with the practice under Ex parte Quayle, 1935 C.D. 11; 453 0.G. 213.

A shortened statutory period for response to this action is set to expire three month(s), or thirty days, whichever

is longer, from the mailing date of this communication. Failure to respond within the period for response will cause the

application to become abandoned. (35 U.S.C. § 133). Extensions of time may be obtained under the provisions of
37 CFR1.136lal.

Disposition of Claims

X] Claimls) 7-75 _ is/are pending in the application.

Of the above, claim(s) 70-73 is/are withdrawn from consideration.

C Claimlsl is/are allowed.

IX‘ Claimls) 7-69, 74, and 75 is/are rejected.

Cl C|aIm(s) is/are objected to.

I: Claims are subject to restriction or election requirement.

Application Papers

Kl See the attached Notice of Draftsperson‘s Patent Drawing Review, PTO-948.

‘Kl The drawing(s) filed on Jul 70, 7.998 is/are objected to by the Examiner.

El The proposed drawing correction, filed on is Capproved Cdisapproved.

X The specification is objected to by the Examiner.

[:1 The oath or declaration is objected to by the Examiner.

Priority under 35 U.S.C. § 119

El Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d).

C] All I: Some* Cl None of the CERTIFIED copies of the priority documents have been

Cl received.

Cl received in Application No. (Series Code/Serial Number)

Cl received in this national stage application from the International Bureau (PCT Rule 17.2(a)).

*Certified copies not received:

[:1 Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e).

Attachmentisl

IX] Notice of References Cited, PTO—892

Kl Information Disclosure Statementlsl, PTO-1449, Paper No(s).

D Interview Summary, PTO-413

lXl Notice of Draftsperson‘s Patent Drawing Review, PTO-948

C] Notice of Informal Patent Application, PTO-152

- —-- SEE OFFICE ACTION ON THE FOLLOWING PAGES —--

. . aten an ra emar Office

lIJ>TsC;-32‘6 ‘ilgerv. 9k-95) Office Action ummary Steam/Med V‘ Ulr>]?tré¢do_|¢l_-%%efiu%i5 5
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Application/Control Number: 09/113,254 Page 2

An Unit: 1649

DETAILED ACTION

The Group and/or Art Unit location of your application in the PTO has changed. To aid

in correlating any papers for this application, all further correspondence regarding this

application should be directed to Group Art Unit 1649.

Election/Restriction

1. Restriction to one of the following inventions is required under 35 U.S.C. 121:

I. 9 Claims 1- 69, and 74-75, drawn to a seed capsule and methods of use, classified in

class 47, subclass 58.1, for example.

II. Claims 70-73, drawn to a method of making capsules, classified in class 47,

subclass 57.6, for example.

2. The inventions are distinct, each from the other because of the following reasons:

Inventions II and I are related process of making and product made. The inventions are

distinct if either or both of the following can be shown: (1) that the process as claimed can be

used to make other and materially different product or (2) that the product as claimed can be

made by another and materially different process (MPEP § 806.05(f)). In the instant case the .

capsules can be made by a method involving different sequences of steps than that claimed in

Group II.

F’- 114 UT EX. 2025
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Application/Control Number: 09/1 13,254 Page 3

Art Unit: 1649

Because these inventions are distinct for the reasons given above and have acquired a

separate status in the art as shown by their different classification or by their recognized

divergent subject matter and because the search required for Invention I is not required in

Inventions II, restriction for examination purposes as indicated is proper.

, During a telephone conversation with Attorney Thomas Wilhelm on June 8, 1999 a

provisional election was made with traverse to prosecute the invention of Group 1, claims 1-69,

and 74-75.

Applicant is reminded that upon the cancellation of claims to a non-elected invention, the

inventorship must be amended in compliance with 37 CFR l.48(b) if one or more of the currently

named inventors is no longer an inventor of at least one claim remaining in the application. Any

amendment of inventorship must be accompanied by a petition under 37 CFR 1.48(b) and by the

fee required under 37 CFR 1.l_7(I).

3. The disclosure is objected to because of the following infonnalities:

a. Throughout the specification, as on page 8, lines 22-24, for example, urea is described
as inorganic. However urea has the following structure which clearly has a carbon and makes
urea an organic substance; NH2

F’- 115 UT EX. 2025
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Application/Control Number: 09/113,254 Page 4

Art Unit: 1649

b. Throughout the specification, as on page 9, lines 5-7, for example, sulfur, magnesium

and chromium are characterized as being micronutrients. However, according to Biology of

Plants (Raven et al., 1992), sulfur and magnesium are macroelements, and chromium is not listed

as a micronutrient.

c. The figures are described in a confusing manner in the specification. For example, on

page 19, lines 23-28, Figure 1 and 2 are said to contain a numbered ‘‘l2'‘, ‘‘l4'‘, and “16".

However, Figure 1 does not seem to contain a “12" or “l4", and Figure 2 does not contain a “16".

The description of all the figures should be reviewed for such errors.

d. The drawings are objected to because Figure 1 has a number appearing under the

labeled number “28" that is unreadable.

Appropriate correction is required. No new matter should be added.

Claim Rejections - 35 USC § 112

4. The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims particularly pointing out and
distinctly claiming the subject matter which the applicant regards as his invention.

F’- 115 UT EX. 2025
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Application/Control Number: 09/113,254 Page 5

Art Unit: 1649

5. Claims 1-2, 4-5, 7, 9, 12-13, 18, 22, 26-28, 30-31, 33, 35-36, 39, 43, 45-48, 51-52, 54-55,

58, 61-62, and 67-68, and dependent claims 3, 6, 8, 10-11, 14-17, 19-21, 23-25, 29, 32, 34, 37-

38, 40, 56-57, 59-60, 63-66, and 69 are rejected under 35 U.S.C. 112, second paragraph, as being

indefinite for failing to particularly point out and distinctly claim the subject matter which

I applicant regards as the invention.

Claim 1 is unduly narrative in the recitation of “having an outer surface”, and is vague

and indefinite in the recitation of “mounted proximate, including disposed outwardly of the

outer surface”. It is unclear what the object of “mounted” is, nor is it clear what the second part

of the phrase is referring to.

Claims 2, 28, 43, and 55 are vague and indefinite in the recitation of “enhancing”,

“reducing”, “affects”, and “assisting”. This rejection may be obviated by changing the above to -

-enhanced--, --reduced--, --effects--, and --assistance--. Additionally, “ones of” is unclear (line 1

of iv.), and “flight” gives the impression that the seeds can fly. Since “flight” does not seem to

be defined in the specification, it should be deleted.

Claim 4 is vague and indefinite in the recitation of “affect” as it is unclear what is

intended. This rejection may be obviated by inserting --effects-- in its stead.

Claims 4 and 7 are vague and indefinite in the recitation of “animals, weeds, and spore-

formers” for employing improper Markush terminology. See MPEP 2173.05(h). This rejection

may be obviated by changing the phrase to --animals, weeds, or spore-forrners.--
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Application/Control Number: 09/113,254 Page 6

Art Unit: 1649

Claim 5 is vague and indefinite in the recitation “bitter substance”. This terminology

does not appear to be defined in the specification and it is subjective language that is open to

interpretation.

Claims 9 and 58 are vague and indefinite in the recitation “and generally displaced from

said seed” or “and generally displaced from the seeds” because it is not clear what is meant.

The recitation of “urea” in claim 12 is not in accordance with the term “inorganic” which

precedes it. Urea is not an inorganic plant nutrient.

Claim 13 is vague and indefinite in grammatical composition. This rejection may be

obviated by inserting --which-- before “is”.

The recitation of “sulfur” and “chromium” in claim 18 is not in accordance with the term

“micronutrient”. According to the Biology of Plants (Raven et al., Ed, page 596), sulfilr is a

macronutrient, and chromium is not listed as a micronutrient. A

Claim 22 is vague and indefinite in the recitation of “ones, but less than all”, and in “for

germination thereof” which are unduly narrative and confusing. This claim should be reworded

to better reflect the intended meaning of the claim.

Claim 26 is vague and indefinite in the recitation of “having a first overall soil condition

and texture”, and “disposed outwardly. of the outer surfaces of said seeds”. The recitation

“having outer surfaces,” and “said coatings of said seed capsules.....in the root zone of said plant

growing medium.” is unduly narrative.
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Application/Control Number: 09/113,254 Page 7

Art Unit: 1649

Claim 27 is vague and indefinite in the recitation “until respective ones of said seeds.

germinate.” It is unclear what “ones” is referring to.

Claims 30-31 are vague and indefinite in the recitation of “affect” or “effect” and

“animals, weeds, and spore-formers” for reasons stated above This rejection may be obviated by

changing the above to --effects--, and --animals, weeds, or spore-formers.»

Claims 33 and 45 are vague and indefinite in the recitation “and generally displaced from

said seeds” because it is not clear what is meant.

Claims 35 and 61 are vague and indefiniteiin the recitation of “uncoated ones of”.

Claims 36, 48, and 62 are vague and indefinite in the recitation of “including” which is

not U.S. recognized terminology since it is not possible to distinguish whether it is an open or

closed term. This rejection may be obviated by replacing “including” with --f1.lI'tl’1€I‘

compromising--. 1

Claims 39, 51 and 67 are vague and indefinite in the recitation of “agglomeratir1g said

coatings onto said inner layers.” It is unclear how the coatings can beiagglomerated onto their

own inner layers.

Claim 46 is vague and indefinite in the recitation of “nitrogen, phosphorus, and

potassium” which employs improper Markush terminology. This rejection may be obviated by

changing the above to --nitrogen, phosphorus, or potassium.--

Claim 47 is vague and indefinite in the recitation of “chromium” Chromium is not a

recognized plant nutrient as taught by Biology of Plants (Raven et al., Ed, page 596).
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Claim 52 is vague and indefinite in the recitation of “comprising” which is grammatically

incorrect. This rejection may be overcome by deleting “comprising” and inserting --comprises--.

Claim 54 is unduly narrative in part ‘(a)’. It is unclear what applicant is claiming.

Claim 68 is vague and indefinite in the recitation of “the soil conditionersand plant

nutrients” which lacks antecedent basis in claims 54. This rejection may be obviated by deleting

“the” in line 2 of claim 68.

Clarification is required. No new matter should be added.

Claim Rejections - 35 USC § 102

‘ 6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless --

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use

or on sale in this country, more than one year prior to the date of application for patent in the United States.

7. Claims 1-5, 7-10, 12, 14-15, 17, 21, 23-35, 39-41, 43-45, 47-48, 51-59, 61, 63, 66-69, and

74-75, are rejected under 35 U.S.C. 102(b) as being anticipated by Gerber.

Claims 1-5, 7-10, 12, 14-15, 17, 21, 23-35, 39-41, 43-45, 47-48, 51-59,61, 63, 66-69, and

74-75, are drawn to a combination seed capsule which can be easily broadcast, and which

protects the seed from the weather and pests, thus increasing germination rate, and prolonging the
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range during which the seed may germinate. Additionally, the seed capsule may comprise two

coats and may contain nutrients, herbicides, pesticides, and a bitter substance. Moisture retaining

substances and other additives, enhance the germination microenvironment of the seed and act as

a soil conditioner.

Gerber teaches a seed pellet having a core containing seed, organic substrates, loess,

organic fertilizers, fungicides, pesticides, and a wetting agent which promotes surface wettability

(abstract, first 4 lines). At least one bitter substance may also be present to deter animals from

eating the seed capsules (column 4, lines 13-28). A second, outer coat may be applied to the core

and should be semipermeable to allow water to penetrate but which keeps the water-soluble

constituents from leaving the core (column 4, lines 29-48). The seed capsule inhibits

germination during storage (column 7, lines 62-65). The pellets allow an increase in germination

to occur (column 6, lines 48-49) and allow seeds to better be dispersed from an airplane (column I

7, lines 65-66).

8. Claims 1-5,8, 19, 21-30, 32, 35, 37, 39-41, 43-44, 47, 49, 51-57, 61, 64, 66-69, and 74-

75 are rejected under 35 U.S.C. 102(b) as being anticipated by Roth.

Claims 1-5, 8, 19, 21-30, 32,35, 37, 39-41, 43-44, 47, 49, 51-57, 61, 64, 66-69, and 74-

75 are drawn to a combination seed capsule which can be easily broadcast, and which protects

the seed from the weather and pests, thus increasing germination rate, and prolonging the range

during which the seed may germinate. Additionally, the seed capsule may comprise two coats
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and may contain nutrients, herbicides, pesticides, and a bitter substance. Moisture retaining

substances and other additives, enhance the germination microenvironment of the seed and act as

a soil conditioner. Additionally, the soil conditioning material comprises a sludge composition.

Roth teaches a methanol treated activated sludge carrier that acts as a means for

sustaining the release of agricultural chemicals and can be used as a seed pelleting composition

(abstract). The sludge acts as a carrier for all types of chemicals including pesticides, fertilizers,

plant growth regulators, attractants and repellants (column 2, lines 48-52). Compounds such as

urea, and iron are discussed in column 3, lines 1-22. Crop seeds are coated with the pelleting

composition (column 4, lines 46-48, claims 9, and 16-17) which is stable under adverse weather I

conditions, and although hydrating in water, does not dissolve and wash off the substrate

(column 2, lines 41-44).

It is well known in the art, that seed coatings or encapsulations increase the size of the

seed to make broadcasting easier and to improve flowability. Trace elements, nutrients,

pesticides, and wettable substances serve to protect the seed and increase germinability , thus

increasing the health and survival rate of young plants. Thus, these features are inherent

properties of the coated seeds taught by Roth.

9. Claims 1-4, 7-9, 1.4, 20-21, 24-32, 35,38-45, 47, 50-58, 61, 65-68, and 74-75 are rejected

under 35 U.S.C. lO2(b) as being anticipated by Nilsson.
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I Claims 1-4, 7-9, 14, 20-21, 24-32, 35,38-45, 47, 50-58, 61, 65-68, and 74-75 are drawn to

a combination seed capsule which can be easily broadcast, and which protects the seed from the

weather and pests, thus increasing germination rate, and prolonging the range during which the

seed may germinate. Additionally, the seed capsule may comprise two coats and may contain

nutrients, herbicides, pesticides, and a bitter substance. Moisture retaining substances and other

additives, enhance the germination microenvironment of the seed and act as a soil conditioner.

Additionally, the soil conditioning material comprises a fiber-containing by-product of a paper

making operation.

Nilsson teaches a seed germination improving capsule having a water absorbing ability

(abstract) which may be made from paper pulp or paper fibers (column 1, lines 60-65). The

capsule material may be provided with additives such as nutrients, wetting agents, and

germination inhibitors, etc ( column 3, lines 18-23) The capsule may also be dyed blue in order

to discourage animals from eating them (column 3, lines 23-25). An additional outer material

may be applied as a wetting agent (column 3, lines 36-44). Seed capsules disperse well and due

to the dispersal properties and protective properties of the seed capsule, not as many seeds need

to be dispersed (column 3, lines 26-35, column 6, lines 64-68, table 1 in colurrm 7).

Claim Rejections - 35 USC § 103
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This application currently names joint inventors. In considering patentability of the

claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various

claims was commonly owned at the time any inventions covered therein were made absent any

evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out

the inventor and invention dates of each claim that was not commonly owned at the time a later

invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103©

and potential 35 U.S.C. 1(l2(l) or (g) prior art under 35 U.S.C. 103(a).

10. The following is a quotation of 35 U.S.C, 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in

section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are

such that the subject matter as a whole would have been obvious at the time the invention was made to a person

having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the
manner in which the invention was made.

11. Claims 1-69, and 74-75 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Schreiber in View of Aswell and Roth. 3

Claims 1-69, and 74-75 are drawn to a combination seed capsule which can be easily

broadcast, and which protects the seed from the weather and pests, thus increasing germination

rate, and prolonging the range during which the seed may germinate.- Additionally, the seed

capsule may comprise two coats and may contain a soil conditioning substance, nutrients,

herbicides, pesticides, and a bitter substance. Moisture retaining substances and other additives,
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enhance the germination microenvironment of the seed and act as a soil conditioner.

Additionally, the soil conditioning material comprises a sludge composition or a fiber-containing

by-product of a paper making operation.

Schreiber teaches a seed having a multiple layered coating (colurrm 3, lines 35-39) in

which the outer coating controls water imbibition of the seed to the extent necessary to delay

germination until environmental factors are conducive to growth (claim 1).

Schreiber does not teach a combination seed capsule which can be easily broadcast, and

contains nutrients, herbicides, pesticides, a bitter substance, and a soil conditioning substance.

Aswell teaches a waste paper soil conditioning and fertilizing pellet (colurrm 1, lines 14-

19). The densified pellets have greater water absorption and retention qualities than do most

soils (column 3, lines 10-14) and may contain fertilizing ingredients (claims 5, 7).

Roth teaches an activated sludge that acts as an agricultural chemical carrier and suggests

its use for seed pellets (abstract), as stated above.

It would have been primafacie obvious to a person of ordinary skill in‘ the art at the time

the invention was made to use the method of coating seeds as taught by Schreiber, and to modify

that method by using the waste paper soil conditioning and fertilizing pellet as taught by Aswell

to contain the seeds, given that it would have been obvious to ‘want to fertilize and condition the

soil in order to realize healthy seedlings. Additionally, it would have been obvious to use the

activated sludge as taught by Roth to plug the hollow pellets taught by Aswell in order to

minimize any contact to herbicides included within the capsules, and to increase fertilizing
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(Roth, column 2, lines 25-27) and water retention values. Choice of fungicides, pesticides and

animal repellents would have been the optimization of process parameters.

No claim is allowed.

12. Any inquiry concerning this communication or earlier communications from the examiner

should be directed to Anne Marie Grunberg whose telephone number is (703) 305-0805. The

examiner can normally be reached from Monday through Thursday from 7:30 until 5:00, and

every other Friday from 7:30 until 4:00.

If attempts to reach the examiner are unsuccessful, the examiner’s supervisor, Lynette

Smith, can be reached at (703) 308-3 909. The fax number for the unit is (703) 308-4242.

Any inquiry of a general nature or relating to the status of this application or proceeding

‘should be directed to the Group receptionist whose telephone number is (-703) 308-0196.

AMG
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‘P E" I
_’< ¢ {D “E3 I

L; 9‘ .
51999 "33 7- I

JM|2 3% 'g; ,' ’ 29214
V k’

359;“; i§EE UNITED STATES PATENT AND TRADEMARK OFFICEM

In re the application of:

Daniel Paul Madigan et al

Group Art Unit: 3616

Serial Number: O9/113,254
Examiner: Unknown

Filed: 07/10/98

For: SEEDING TREATMENTS

REQUEST FOR GORRECTION TO FILING RECEIPT

Application Processing Division
Customer Correction Branch

Assistant Commissioner for Patents

Washington, D.C. 20231 ‘

Sir:

Applicants note that the subject application has an incorrect

city name for RONALD DEAN EICHHORN on the Filing Receipt (PTO-

lO3X).

The correct city for RONALD D. EICHHORN should be “GREEN BAY”.

Applicants respectfully request that the city of the inventor

be corrected. These corrections have been noted on the copy of the

Filing Receipt enclosed herewith. A copy of the title page as

originally submitted is also enclosed.

Respectfully submitted,

Daniel Paul Madigan et al
<\

By:  ’
Thomas D. Wilhelm

Attorney for Applicants

(Reg. No. 28,794) 3.53:2, . ~
January 22, 1999 ' "En
Appleton, Wisconsin 54911

(920) 831-0100 FEB 0 81999
(920) 831-0101 FAX

MA 1 HEX cuwoiviéh

I HEREBY CERTIFY THAT THIS CORRESPONDENCE IS BEING DEPOSITED WITH THE $NTTEM1§¥;TE§h£BET%L
SERVICE AS FIRST CLASS MAIL IN AN ENVELOPE ADDRESSED TO APPLICATION PROCESSING DIVISION,
CUSTOMER CORRECTION BRANCH, ASSISTANT COMMISSIONER FOR PATENTS, WASHINGTON, D.C. 20231

ON Januar 22 , l99g_. 

Kerri Bruchs

(Typed name of person mailing paper or fee)

K2/v»CE»_w»£.g=
(Signature)

2
(Date Of Signature)
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L

I
E

PTO-103)!’
(Rev. 8-95)

~. ii,". .;E;:»:EaaEEJAN I1. 1] . UNITED STATES DEEARTMENT OF COMMERCE
E 3 Patent and Trademark Office

HUNG RECEIPT {/0 C3, ASSISTANT SECRETARY AND COMMISSIONER
9" OF PATENTS AND TRADEMARKS

CORRECTED i‘ W 2 5 ‘S99 E‘ 3% Washington, D.C. 20231» 
 

THOMAS D WILHELM

WILHELM LAW SERVICE

100 w LAWRENCE STREET

THIRD FLOOR

APPLETON WI 54911

,. .n.....
Receipt is acknowledged of this nonprovislonal ‘Patent Application. it will be considered In its order and you will be notified as t- .....
results of-the examination. Be sure to ;:.'c~.'i.£a the 'J.S.-AFFi.'rCATlON‘ NUMBER, FILING DATE. NAME OF APPLICANT, and TITLE OF

' INVENTION when inquiring about this application. Fees transmitted by check or draft are subject to collection. Please verify the accuracy
of the data presented on this receipt. if an error is noted on this Filing Receipt, please write to the Application Processing Division’:
Customer Correction Branch within 10 days of receipt. Please provide a copy of the Filing Receipt with— the changes noted thereon.

Applicant(s) . » -
DANIEL PAUL MADIGAN, GREEN BAY,’ WI; MICHAEL DENNIS

KRYSIAK; GREEN BAY, WI; RONALD DEAN EICHHORN,- ,

wI;' GLEN H. WESENBERG, GREEN BAY, -WI. (;,y\,:_EN BA

FOREIGN FILING LICENSE GRANTED 07/28/98
TITLE

SEEDING TREATMENTS

PRELIMINARY CLASS: 047

._..'~.-ar-&u

RECEIVED

FEB 8 8 1999

MATRDTGUSREMEE
senvace CENTER

F’- 134 TEAM: 03 DATE: 01/07/9l9T Ex. 2025
SteadyMed v. United Therapeutics

|PR2016-00006

DATA ENTRY BY: WHITE, JACKIE

(see reverse) » .
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. .' «T. _
_lo/ .4.__ M. .r

LICENSE FOR FOREIGN FILING UNDER.
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11-& 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase

"FOREIGN FILING LICENSE GRANTED" followed by a date appears on the
reverse side of this form. Such licenses are issued in all applications where

the conditions for issuance of a license have been met, regardless of whether-
or not a license may be required as set forth in 37 CFR 5.11. The scope‘a_nd
limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier license

has been issued under 37 CFR 5.15(b). The license is subject to revocation upon

written notification. The date indicated is the effective date of the license, unless

an earlier license of similar scope has been granted under 37 CFR.5.13 or 5.14.

This license is to be retained by the licensee andmay be used at any time on ‘or

after the effective date thereof unless it is revoked. This license is automatically '

transferred to any related application(s) filed under 37 CFR 1.62 which meets the
provisions of 37 CFR 5.15(a). Thislicense is not retroactive.

The grant of a license doesnot in any way lessen the responsibility of a

licensee for the security of the subject matter as imposed by any Government

contract or the provisions of existing laws relating to espionage and the

national security or the export of technical data.. Licensees should apprise
themselves of current regulations, especially with respect to‘ certa_in
countries, of other agencies, particularly the Office of Defense Trade Controls,
Department of State (withrespect‘to’Arms,'M§:n§tions.:a=n'g:l Implements of War
(22 CFR Parts 121-128) ); the Officefof"Export Administration, "Department of '
Commerce (15 CFR 370.10 (j) ); the Office of Foreign -Assets Control, ’

Department of Treasury (31 CFR Parts-500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase

"FOREIGN FILING LICENSE GRANTED" DOES NOT appear on the reverse

side of this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the fiing date of the

application. If 6 months has lapsed from the filing date of this application "and the
licensee has not received any indication of a secrecy order "under 35 U.S.C. 181,

the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

F’- 135 UT Ex. 2025
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3.s_,
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rPATENT APPLICATION

PlJ'5f‘_£3?l.\l'Cfl

FEB 0 8 1999

_ Mi-in us‘/'\ bUt2TCJ'I\;I'&
TITLE . SEEDING TREATMENTS SERVICE CENTEQ

By: Daniel Paul Madigan
804 S. Madison

Green Bay, WI 54301

Citizenship: USA

Michael Dennis Krysiak

3554 Highland Center Drive

Green Bay, WI 54311

Citizenship: USA

Ronald Dean Eichhorn

1524 X Cedar Street

Green Bay, WI 54302

Citizenship: USA

Glen H. Wesenberg
920 Laverne Drive

Green Bay, WI 54311

Citizenship: USA

‘ “Express Mail” mailing number

EM 469 259 847 US _
Date of Deposit June 10, 1998

  I hereby certify that this paper or fee is being deposited with the United
States Postal Service "Express Mail Post Office to Addressee" service under 37

CPR 1.10 on the date indicated above and is addressed to the Assistant

Commissioner of Patents, Washington, D.C. 20231.

 
  

  
  
  J F. Janssen

  
e

 
I‘

, TDW, JSK
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 Docket No. 29214
‘heet 1 of 2 Sheets

DECLARATION FOR PATENT APPLICATION 
My residence, post office address, and citizenship are as stated below next to my name.
I believe I am the original, first and sole inventor (if only one name is listed below) or an original,
first and joint inventor (if plural names are listed below) of the subject matter which is claimed and for
which a patent is sought on the invention entitled SEEDING TREATMNTS ,
the specification of which
(check one) is filed herewith.

X was filed on July 10, 1998
X Application Serial No. 09[113,254

and was amended on

(if applicable)

I hereby state that I have reviewed and understand the contents of the above identified specification,
including the claims, as amended by any amendment referred to above.

I acknowledge the duty to disclose information which is material to the examination of this application in
accordance with Title 37, Code of Federal Regulations, §1.56 (a).

I hereby claim foreign priority benefits under Title 35, United States Code, §119 of any foreign
application(s) for patent or inventor's certificate listed below and have also identified below any foreign
application for patent or inventor's certificate having a filing date before that of the application on
which priority is claimed:

Prior Foreign Application(s) Priority Claimed

(Number) (Country) (Day/Month/Year Filed) (Yes) (No)
4

I hereby claim the benefit under Title 35, United States Code, §120 of'any United States application(s)
listed‘below and, insofar as the subject matter of each of the claims of this application is not disclosed
in the prior United States application in the manner provided by the first paragraph of Title 35, United
States Code, §l12, I acknowledge the duty to disclose material information as defined in Title 37, Code of
Federal Regulations, §1.56(a) which occurred between the filing date of the prior application and the
national or PCT international filing date of this application: ‘

60[O52,287 07[1l(9'7 Provisional
(Application Serial No.) (Filing Date) (Status-Patented, Pending, Abandoned)

I hereby appoint the following attorney(s) and/or agent(s) to prosecute this application and to transact
all business in the Patent and Trademark Office connected therewith:

THOMAS D. WILHELM REG. NO. 28794 JERRY F. JANSSEN REG. NO. 29175 JASBIR s. KINDRA REG. NO. 41115

Address all telephone calls to THOMAS D. WILHELM at telephone no. 920-831-0100
Address all correspondence to THOMAS D. WILHELM at the following address:

100 W. LAWRENCE ST. FLOOR 3

APPLETON, WI 54911 USA

I hereby declare that all statements made herein of my own knowledge are true and that all statements made
on information and belief are believed to be true; and further that these statements were made with the

knowledge that willful false statements and the like so made are punishable by fine or imprisonment or both,
under Section 1001 of Title 18 of the United States Code and that such willful false statements may
jeopardize the validity of the application or any patent issued thereon.

Full name of sole or fir inve o D ,7, ., ‘an
Inventor's Signature .r . I11...’ _ 1’ Dateao I lfilifit
Residence 804 S. Madison Green Ba Wisconsi 4301 Citizen UA

(Post Office Address 804 S. Madison Green Ba Wisconsin 54301 USA

  
Residence 3554 H1 hland Center Drive Green Ba 'sconsin 54311 I itizen USA
Post Office Address 3554 Highland Center Drive, Green Bay, Wisconsin 54311 USA

Additional inventors are named on sheet 2 8151523 sheets. UT Ex. 2025

SteadyMed v. United Therapeutics
|PR2016-00006
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Docket NO. 29214C pheetj2 of 
Full name of third joint inve or, ‘f nald Dean Eichhorn

Third Inventor's signature Date 5 éigggggResidence 'l524 1% Cedar Stree , Green ax, Wisconsin 54302 Citi en USA
Post Office Address 1524 Cedar Street Green Ba Wisconsin 54302 USA 

Full name of _fourth joint inventor '
Inventor's signature ~ -v
Residence 920 Laverne Drive‘ Green
Post Office co ess 920 Laverne Drive Green Ba

 
  Citizen A US

Wiconsin 54311 USA
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65 09
. : DANIEL PAUL MADIGAN ET AL Attorney's

NO.: O9Zll3;254 Docket NO. 29214
Jul 10 1998
SEEDING TREATMENTS

VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY
STATUS (37 CFR l.9(f) AND l.27(b)) - INDEPENDENT INVENTOR

 

As a below named inventor, I hereby declare that I qualify as an independent inventor
as defined in 37 CFR l.9(c) for purposes of paying reduced fees under section 4l(a)
and (b) of Title 35, United States Code, to the Patent and Trademark Office with
regard to the invention entitled SEEDING TREATMENTS and described in

[ ] the specification filed herewith

EXI application serial no. O9[1l3,254 , filed 1 [patent no. , issued

07 10 98

I have not assigned, granted, conveyed or licensed and am under no obligation under
contract or law to assign, grant, convey or license, any rights in the invention to
any person who could not be classified as an independent inventor under 37 CFR l.9(c)
if that person had made the invention, or to any concern which would not qualify as
a small business concern under 37 CFR l.9(d) or a nonprofit organization under 37 CFR
l.9(e).

Each person, concern or organization to which I have assigned, granted, conveyed, or
licensed or am under an obligation under contract or law to assign, grant, convey, or
license any rights in the invention is listed below:

[ ] no such person, concern, or organization
“ [X] persons, concerns or organizations listed below*

*NOTE: Separate verified statements are required from each named person,
\concern or organization having rights to the invention averring to their status

‘as small entities. (37 CFR 1.27)

FULL NAME FEECO International Inc.
ADDRESS 3913 AI oma Road Green Ba Wisconsin 54311

-[ I INDIVIDUAL IXI SMALL BUSINESS CONCERN I I NONPROFIT ORGANIZATION

 FULL NAME »
ADDRESS ‘

[ I INDIVIDUAL I SMALL BUSINESS CONCERN I I NONPROFIT ORGANIZATION

FULL NAME
ADDRESS -

[ INDIVIDUAL SMALL BUSINESS CONCERN NONPROFIT ORGANIZATION 

I acknowledge the duty to file, in this application or patent, notification of any
change in status resulting in loss of entitlement to small entity status prior to
paying, or at the time of paying, the earliest of the issue fee or any maintenance fee

due afterbthe date on which status as a small entity is no longer appropriate. (37CFR 1.28 .

I hereby declare—that all statements made herein of my own knowledge are true and that
all statements made on information and belief are believed to be true; and further

that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under section 1001
of Title 18 of the United States Code, and that such willful false statements may

jeopardize the validity of the application, any patent issuing thereon, or any patent
to which this verified statement is directed.

Daniel Paul Madigan Michael Dennis Krysiak Ronald Dean Eichhorn

TYP NAME OF INVEN'I‘OR T /OF INVENTOR TYPED NAME OF INVENTORc x » 
Signature of Invent Signature of Inventor

)( /0'/Sid’ _____ X20-—g2~Z2Date - Date UT Ex. 2025
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Applicant or Patentee: DANIEL PAUL MADIGAN ET IQ 0- Attorney's

 
 

 

 

 
Serial No. or Patent No.: 113 254 Docket No. 29214
Date Filed or Issued: 10
For: '

VERIFIED STATEMNT (DECLARATION)
STATUS (37 CFR l.9(f) AND l.27(b))

As a below named inventor, I hereby declare that I qualify as an independent inventor
as defined in 37 CFR l.9(c) for purposes of paying reduced fees under section 4l(a)
and (b) of Title 35, United States Code, to the Patent and Trademark Office with

regard to the invention entitled SEEDING TREATMENTS and described in

[ ] the specification filed herewith

EXI application serial no.  , filed _L_n__:__
O7 10 98

patent no. , issued .

I have not assigned, granted, conveyed or licensed and am under no obligation under
contract or law to assign, grant, convey or license, any rights in the invention to
any person who could not be classified as an independent inventor under 37 CFR 1.9(c)
if that person had made the invention, or to any concern which would not qualify as

a small business concern under 37 CFR 1.9(d) or a nonprofit organization under 37 CFR1.9 e .

Each person, concern or organization to which I have assigned, granted, conveyed, or
licensed or am under an obligation under contract or law to assign, grant, convey, or
license any rights in the invention is listed below:

[ ] no such person, concern, or organization
1 [X] persons, concerns or organizations listed below*

*NOTE: Separate verified statements are required-frmn each named person,
~concern or organization having rights to the invention averring to their status

as small entities. (37 CFR 1.27)

FULL NAME FEECO International Inc.
ADDRESS 3913 AI oma Road Green Ba Wisconsin 54311

I I INDIVIDUAL IXI SMALL BUSINESS CONCERN I I NONPROFIT ORGANIZATION

FULL NAME
ADDRESS

[ -INDIVIDUAL SMALL_BUSINESS CONCERN NONPROFIT ORGANIZATION

FULL NAME
ADDRESS

[ I INDIVIDUAL I I SMALL BUSINESS CONCERN I I NONPROFIT ORGANIZATION

I acknowledge the duty to file, in this application or patent, notification of any
change in status resulting in loss of entitlement to small entity status prior to
paying, or at the time of paying, the earliest of the issue fee or any maintenance fee
due after the date on which status as a small entity is no longer appropriate. (37
CFR l.28(b)).

I hereby declare that all statements made herein of my own knowledge are true and that
all statements made on information and belief are believed to be true; and further

that these statements were made with the knowledge that willful false statements andt
the like so made are punishable by fine or imprisonment, or both, under section 1001
of Title 18 of the United States Code, and that such willful false statements may
jeopardize the validity of the application, any patent issuing thereon, or any patent
to which this verified statement is directed. .

Glen H. Wesenber 

 
TYPED NAME OF INVENTOR TYPED NAME OF INVENTOR

' I I _ I ‘ , Signature of Inventor .Signature of Inventor

2g '30 (XX;
Date Date P-MI Date UTEx2025
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Applicant or Patenteei ‘ QIt.AUL MADIGAN ET AL A s. Serial or Patent No.: s 254 D t . 29214
Date Filed or Issued: Jul 10 1998

For: . SEEDING TREATMNTS
    
 

 

  

 
 

 

VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY’

STATUS (37 CFR l.9(f) AND l.27(b)) - SMALL ENTITY

As a representative of the assignee, I hereby declare that the assignee '§a§§/as
a small entity as defined in 37 CFR l.9(d) for purposes of paying reduced
Section 4l(a) and (b) of‘Title 35 United States Code, to the Patent and Trademark

Office with regard to the invention entitled SEEDING TREATMENTS
and described in

[ ] the Provisional Patent Application filed herewith

[X] application serial no. O9[l13,254 , filed 1 1
O7 10 98

[ ] patent no. , issued .

The assignee has not signed, granted, conveyed, or licensed.and is under no obligation
under contract of law to assign, grant, convey, or license any rights in the invention

to any person who could not be classified as an independent inventor under 37 CFR
1 9(c) if that person had made the invention, or to any concern which would not

qualify as a small business concern under 37 CFR l.9(d) or a nonprofit organization
under 37 CFR 1.9(e).

Each person, concern, or organization to which the assignee has assigned, granted,
conveyed, or licensed or is under an obligation under contract or law to assign,

grant, convey, or license any rights in the invention is listed below:1Io

[X] no such person, concern, or organization

.[ ] person, concerns or organizations listed below*

:*NOTE: Separate verified statements are required from each named person,
concern, or organization.haVing rights to the invention averring to their status

'as small entities. (37 CFR 1.27)

FULL NAME

ADDRESS

[ ] INDIVIDUAL [ ] SMALL BUSINESS CONCERN [ ] NONPROFIT ORGANIZATION

I acknowledge the duty to file, in this application or patent, notification of any
change in status resulting in loss of entitlement to small entity status prior to

paying, or at the time of paying, the earliest of the issue fee or any maintenance fee

due after the date on which status as a small entity is no longer appropriate. (37
CFR l.28(b)).

I hereby declare that all statements made herein of my own knowledge are true and that
allastatements made on information and belief are believed to be true; and further

that these statements were made with knowledge that willful false statements and the

like so made are punishable by fine or imrisonment, or both, under section 1001 of
Title 18 of the United States Code, and that such willful false statements may

jeopardize the validity of the application, any patent issuing thereon, or any patent
to which this verified statement is directed.

Dan Madigan, President
TYPED NAME OF PERSON SIGNING TITLE

FEECO International Green Bay, Wisconsin
IDENTITY OF ASSIGNEE BEING REPRESENTED ASSIGNEE'S CITY AND STATE
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Patent 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the application of:

Daniel Paul Madigan et al

Group Art Unit: 3616

Serial Number: O9/113,254

Examiner: Unassigned
Filed: 07/10/98

For: SEEDING TREATMENTS

RESPONSE TO NOTICE TO FILE MISSING PARTS

Attention: Box Missing Parts
Assistant Commissioner for Patents

Washington, D.C. 20231

Sir:

This paper is submitted in response to the Notice To File

_ Missing Parts dated 08/13/98 in the above—identified application.

The Missing Parts required are the Surcharge and Filing Fees.

Applicants enclose herewith the following documents:

Petition For Extension of Time - two months;

copy of Notice to File Missing Parts of Application;

Declaration, signed 10/13/98, 10/19/98 and 10/20/98(2 sheets);

Inventors‘ Small Entity Statement, signed 10/13/98, 10/15/98,
10/19/98, and 10/20/98 respectively (2 sheets);

Assignee Small Entity Statement, signed 10/13/98 (1 sheet);

Check #5283 for $65.00, for the Missing Parts Fee;

Check #5284 for $953.00, for the Filing Fee; and
Check #5285 for $190.00, for the Petition for Extension Fee

I HEREBY CERTIFY THAT THIS CORRESPONDENCE IS BEING DEPOSITED WITH THE UNITED STATES POSTAL
SERVICE AS FIRST CLASS MAIL IN AN ENVELOPE ADDRESSED TO BOX MISSING PARTS, ASSISTANT
COMMISSIONER FOR PATENTS, WASHINGTON, D.C. 20231

ON December II , 199 8 .

Kerri Bruchs
(Typed name of person mailing paper or fee)

ESIGNATURE)

(gATg OF SIGNATURE)

F’- 143 UT Ex. 2025
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Applicants submit that all parts of the application are now

present in the PTO, and request that the Official Receipt be issued

forthwith.

Should any additional fee be properly due, kindly charge same

to Deposit Account 23-2130.

Respectfully submitted,
Daniel Paul Madigan et al

Thomas D. Wilhelm,

Attorney for Applicants
(Reg. No. 28,794)

December 9, 1998

Appleton, Wisconsin
920-831-0100

920-831-0101 FAX

G: \DATA\wPDATA\PATENT\2 92 14 \missingpart .pto
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PETITION FOR EXTENSION OF TIME UNDER "37 CFR 1.136(a)
. (Small Entity)
 Docket No.

29214

Serial No. " A Examiner Group Art Unit

, 09/113,254 . ' Unassigned 3616

 

 
 

 
In Re Application Of: Daniel Paul Madigan et at

Invention:

TO THE ASSISTANT COMMISSIONER FOR PATENTS:

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a response to the Office

Action of 08/13/98 in the above-identified application.Date

The requested extension is as follows (check time period desired):

CI One month [2 Two months D Three months CI Four months D Five months
I .

\ from: 10/13/98 until: _ 12/13/98- Date Date

A verified statement of small entity status as a small entity under 37 CFR 1.27:

I is enclosed.

D 'has already been filed in this application.

The fee forthe extension of time is $190 and is to be paid as follows:
A check in the amount of the fee is enclosed.

The Commissioner is hereby authorized to charge any fees which may be required, or credit any

overpayment, to Deposit Account No. 23-2130 I

A duplicate copy of this sheet is enclosed.

Cl If an additional extension of time is required, please considerthis a petition therefor and charge any additional

fees which may be required to Deposit Account No. 23-2130 A duplicate copy of this sheet is enclosed.as

Dated: December 11, 1998
Signature

Thomas D. Wilhelm (Reg. No. 28,794)

wllhelm Law Se‘-"Ce I certify that this document and fee is being deposited on
100 W- Lawrence St-. Third Floor December11,1998 with the us. Postal Service as first
Appleton,WI 54911 class mail under 37 C.F.R. 1.8 and is addressed to the

Assistant Commissioner for Patents, Washington, D.C.

.. . . n (J _ 1
01 ' I I Signature ofPerson Mailing Correspondence

Kerri Bruchs

Typed or Printed Name ofPerson Mailing Correspondence

°°°Y"9"“‘~’9“'97 L°9a'5“' SteadyMed v. United Th‘§F§l5@t1‘fiE‘é°5
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Patent 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE H

In re the application of:
Daniel Paul Madigan et al

Group Art Unit: Unassigned

Serial Number: O9/113,254

Examiner: Unassigned

Filed: 07/10/98

For: SEEDING TREATMENTS

INFORMAT I ON DI S CLOSURE STATEMENT

Hon. Assistant Commissioner for Patents

Washington, D.C. 20231

Sir:

Pursuant to Applicants‘ duty of disclosure set forth in 37

C.F.R. § 1.56, the Applicants wish to bring to the Examiner's

attention the references listed here and on the attached PTO Form

1449. t

No representation is made, and no representation is

intended, that more relevant material does not exist or that the

order of presentation of these materials in any way reflects

their relative pertinence. The references cited on the attached

PTO Form 1449 are not intended to constitute an admission of any

kind. Specifically, this presentation is not an admission that

any of the items listed on the attached PTO Form 1449 are,

properly citable against the above—identified application.

In accordance with the provisions of 37 C.F.R. § 1.98, the

references are listed on the attached PTO Form 1449 and copies

I HEREBY CERTIFY THAT THIS CORRESPONDENCE IS BEING DEPOSITED WITH THE UNITED STATES POSTAL
SERVICE AS FIRST CLASS MAIL IN AN ENVELOPE ADDRESSED TO ASSISTANT COMMISSIONER FOR
PATENTS, WASHINGTON, D.C. 20231

ON October 19 , 199B__.

Kerri Bruchs

(TYPED NAME OF PE§SON MAILING PAPER OR FEE)
\

(SIGNATURE)

Og’:fl;~_QA 11,1723(DATE OF SIGNA RE)

F’- 146 UT EX. 2025
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are submitted herewith. The attached copies have been pulled

from the Applicants‘ or assignee's file. Accordingly, some of

the references may have written indicia thereon. It is requested

that the Examiner ignore all such written indicia as such indicia

may not be relevant to the instant case or may not be an accurate

characterization of the reference.

This Information Disclosure Statement is being filed before

issuance of a first Office Action or within three months of the

filing date of the referenced patent application. Accordingly,

no fee is due. Nevertheless, the Commissioner is hereby

authorized to charge payment of any additional fees due under 37

C.F.R. § 1.17 or credit any overpayment to Deposit Account

No. 23-2130. It is Applicants‘ desire to have these references

available in the record for both the Examiner and the public to

review. Applicants, therefore, request that the Examiner review

the entire disclosure of each reference and make all references

of record.

U.S. Patent Documents

56,140‘ Blessing
2,664,350 Hale et al

3,545,129 Schreiber et al

3,621,612 Porter

3,698,133 Schreiber

3,936,976 Porter et al

3,947,996 Watts

3,950,891 Hinkes

4,116,666 Willard, Sr.

4,192,095 Haslam et al

4,272,417 Barke et al

4,344,979 Gago et al
4,438,593 McNew et al

4,452,008 Sandhu et al

4,493,162 Langan et al
4,752,319 DelliColli

4,759,151 Gerber

5,044,116 Gago et al
5,087,475 Bazin et al

5,106,648 Williams

5,127,185 Kojimoto et al
5,300,127 Williams

5,368,626 Schnuda

F’- 147 UT EX. 2025
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Patent

5,525,131 Asano

5,623,781 Legro

Foreign Patent Document

2354101 Germany

Other Documents

Pietsch, Wolfgang, “Part 2. Agglomerate Bonding and

Strength,” Date unknown. (Reprinted from W. Pietsch (98)).

Staub—Reinhalt, Luft, “Part 3, THE AGGLOMERATIVE BEHAVIOR OF

FINE PARTICLES,” (Reprinted from W. Pietsch (7), English

edition). Vol. 27, No. 1, January 1967.

Respectfully submitted,

Daniel Paul Madigan et al

By: ;2Z4;”“"¢4 fixaiéifi?
Thomas D. Wilhelm,

Attorney for Applicants

(Reg. No. 28,794)

October 19, 1998

Appleton, Wisconsin
920-831-0100

920-831-0101 FAX

G: \DATA\WPDATA\PATENT\2 92 14 \ 1 5 6 ids
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' Express Mail Label No. EM 469 259 847 US

?' A?

3 UTILITY PATENT APPLICATION TRANSMITTAL D°§§§§§'°’
(Small |Entity)

(Only for new nonprovisional applications under 37 CFR 1. 53(b))
' Total Pages in this Su i..°.§i/..lll./.l:lli... ’8'II

To THE ASSISTANT COMMISSIONER FOR PATENTS 3

Box Patent Application :04
Washington, D.C. 20231 is7'1

Transmitted herewith for filing under 35 U.S.C. 111(a) and 37 C.F.R. 1.53(b) is a new utility patent application or a
invention entitled:

SEEDING TREATMENTS

0d

309/11llllllllllllllillll
 

and invented by:
DANIEL PAUL MADIGAN

1 MICHAEL DENNIS KRYSIAK
RONALD DEAN EICHHORN

3 GLEN H. WESENBERG

If a CONTINUATION APPLICATION, check appropriate box and supply the requisite information:

Continuation D Divisional :] Continuation-in-part (CIP) of prior application No.:

ii:/vhich is a:

‘F Continuation CI Divisional C] Continuation-in-part(ClP) ofpriorapplication No.2

 

Application Elements

D Filing fee as calculated and transmitted as described below 
2. E Specification having 70 pages and including the following:

a. 8 Descriptive Title of the Invention

b. B Cross References to Related Applications (if applicable)

N c. D Statement Regarding Federally-sponsored Research/Development (if applicable)

d. Cl Reference to Microfiche Appendix (if applicable)

e. [Zl Background of the Inventicn

f. [XI Brief Summary of the Invention

g. Brief Description of the Drawings (if drawings filed)

h. Detailed Description

i. Q C|aim(s) as Classified Below

j. [8 Abstract of the Disclosure

.- ,5 T
SteadyMed v. United Terapreuics

IPR2016-00006
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1 Docket No. IUTILITY PATENT APPLICATION TRANSMITTAL 29214 .

(Small Entity)

(Only for new nonprovisional applications under 37 CFR 1.53(b))
Total Pages in this Submission ‘

82
|   ;

Application Elements (Continued)

3. E Drawing(s) (when necessary as prescribed by 35 USC 113)

a. 3 Formal b. E] Informal Number of Sheets 6

4. 3 Oath or Declaration

a. Cl Newly executed (original or copy) [3 Unexecuted

3 Copy from a prior application (37 CFR 1.63(d)) (for continuation/divisional application only)

c. C] With Power of Attorney :1 Without Power of Attorney

3 DELETION QF lNVENTQR(Sl

Signed statement attached deleting inventor(s) named in the prior application,

see 37 C.F.R. 1.63(d)(2) and 1.33(b).

ll...“Ylmll 5. 3 Incorporation By Reference (usable if Box 4b is checked)
The entire disclosure of the prior application, from which a copy of the oath or declaration is supplied

under Box 4b, is considered as being part of the disclosure of the accompanying application and is hereby

incorporated by reference therein.

ll‘-

6. D ComputerProgram in Microfiche

7. Cl Genetic Sequence Submission (if applicable, all must be included)

a. 3 PaperCopy

b. 3 Computer Readable Copy

c. :l Statement Verifying Identical Paper and Computer Readable Copy

Accompanying Application Parts

8. Cl Assignment Papers (cover sheet & documents)

9. D 37 CFR 3.73(b) Statement (when there is an assignee)

10. B English Translation Document (if applicable)

11. C] Information Disclosure Statement/PTO-1449 D Copies of IDS Citations

12. 3 Preliminary Amendment

13. 8 Acknowledgment postcard

14. 21 Certificate of Mailing

C] First Class 2 Express Mail (Specify Label No.): EM 469 259 847 US

Page i of 3 -...=' .'r.
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= Docket No.

UTILITY PATENT APPLICATION TRANSMITTAL
(Small lEntity)

(Only for new nonprovisional applications under 37 CFR 1.53(b)) i 82
Total Pages in this Submission  

Accompanying Application Parts (Continued)

15. Cl Certified Copy of Priority Document(s) (if foreign priority is claimed)

16. 3 Small Entity Statement(s) - Specify Number of Statements Submitted:

17. 18 Additional Enclosures (please identifybelow):

Correspondence Address

Fee Calculation and Transmittal

CLAIMS AS FILED

#Filed #Allowed #Extra

ifotai Claims 5? $605.00

lgadep. Claims

lliultiple Dependent Claims (check if applicable)

 
$395.00

TOTAL FILING FEE I $1,082.00

A check in the amount of to cover the filing fee is enclosed.
C] The Commissioner is hereby authorized to charge and credit Deposit Account No.

as described below. A duplicate copy of this sheet is enclosed.

Charge the amount of as filing fee.

Credit any overpayment.

Charge any additional filing fees required under 37 C.F.R. 1.16 and 1.17.

Charge the issue fee set in 37 C.F.R. 1.18 at the mailing of the Notice of Allowance,

pursuant to 37 C.F.R. 1.311(b).

Dated: /0/ /79",? _Signature

 3§>'rH ER FEE (specify purpose)

?iiI-..l‘K

IIJCJUIJ

Thomas D. Wilhelm (Reg. No. 28,794)

CCI

Pageof3 _ 1 var
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Patent

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the application of:

Daniel Paul Madigan et al

Group Art Unit: Unassigned
Serial Number: Unassigned

Examiner: Unassigned
Filed: July 10, 1998

For: SEEDING TREATMENTS

CORRESPONDENCE ADDRESS

Hon. Assistant Commissioner for Patents

Washington, D.C. 20231

Sir: 
Kindly address all correspondence regarding the above-

referenced Application to the following address:
¥‘..,,'.\

Thomas D. Wilhelm

Wilhelm Law Service, S.C.
100 W. Lawrence Street

Third Floor

Appleton, WI 54911

:'um:uv,vL{:.."‘
 

Phone 920-831-0100
FAX 920-831-0101

Respectfully submitted,

Daniel Paul Madigan et al

\

By 
Thomas D. Wilhelm

Attorney for Applicants

(Reg. No. 28,794)

July 10, 1998
Appleton, Wisconsin

P 153 UT'Ex.2O25
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PATENT APPLICATION

TITLE: SEEDING TREATMENTS

By: Daniel Paul Madigan
804 S. Madison

Green Bay, WI 54301

Citizenship: USA

Michael Dennis Krysiak
3554 Highland Center Drive

Green Bay, WI 54311

Citizenship: USA 

gi Ronald Dean Eichhorn
7= 1524 % Cedar Street

 5 Green Bay, WI 54302

§% Citizenship: USA

Glen H. Wesenberg
.i 920 Laverne Drive

f Green Bay, WI 54311
Citizenship: USA

“Express Mail” mailing number
EM 469 259 847 US

Date of Deposit June 10, 1998

 
 

 I hereby certify that this paper or fee is being deposited with the United
States Postal Service "Express Mail Post Office to Addressee" service under 37

CFR 1.10 on the date indicated above and is addressed to the Assistant

Commissioner of Patents, Washington, D.C. 20231.

 

  
  
 
 

 
 

 
Jerr F. Janssen 

(Typed or printed name of person mailing paper or fee)

 
TDW, JSK
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SEED ING TREATMENTS

Field of the Invention

This present invention relates to improvements in seed and

5 seed—related products, processes for making such products and

processes for establishing and improving seed beds and seed bed

germination. As additional benefits, this invention is directed at

improving soil productivity through enhancements in soil fertility,

soil condition/tilth, and control of soil moisture. Further, the

invention relates to productive use of certain types of abundantly

available nanufacturing waste, which waste is currently being 
disposed of in landfills.

Q; Background of the Invention

Agricultural growers, gardeners, landscape operators, flower 
growers, and the like produce a wide variety of cultivated crops.

Many such crops are grown from seed. The sizes, shapes, and

physical characteristics of the various kinds of seeds are as

20 varied as the number of crops produced therefrom.

Producers of such. cultivated crops encounter a variety of

challenges in handling and distributing such seed, as well as with

sowing of such seed in suitable growing media. Certain seed may

desirably be sowed by a broadcast method if the seed were

25 compatible with broadcast application. For example, grass seed for

lawns is desirably broadcast, but the low density and generally

non—aerodynamic shape of some grass seed can limit the range of

such broadcast, and make such seed susceptible to being blown about

F’- 155 UT EX. 2025
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by wind, or washed away by surface water, even if initially well

placed in a good seeding application.

Another difficulty encountered.in sowing seed is that the seed

may be so small as to be difficult to handle, thereby to place

5 properly—spaced seeds at a desired spacing" as to make cost-

effective use of the seed, thereby to produce a crop of the related

plants without using any more seed than necessary, thus to gain

maximum benefit from the amount of seed used.

While small seed may be efficiently handled by industrial

10 equipment especially designed for handling such seed, typically the

user of such seed also handles various other types of seed; and may

be unable to justify the cost of such specialty seed—handling

equipment. Rather, the seed user typically has a limited range of

seed handling equipment which must be capable of being used and/or

adapted to handle and apply all the types of seeds being used by

that user. Where the seed itself can be adapted to the equipment,

specialty seed can be handled without need for any specialized

equipment.

Even where the seed may be sown by hand, such as in seedling

or bedding trays or jpots, some seeds are so small as to be

difficult for the sower/user to effectively manipulate and control

by hand. Typical of such difficult—to—handle seeds are seeds of

lettuce, carrots, the cabbage family, ground cherries, and alfalfa.

 
Many flower seeds are equally small and/or difficult to handle

25 and/or manipulate, for example poppy seed.

When seed is planted, the seed has immediate use for moisture

to aid in germination of the seed, and subsequent early development

of the resulting young plant. Where moisture is not readily

available to the seed when planted, the seed may lie in a dormant

30 state for some period of time before germinating. While the seed

is thus dormant, awaiting suitable moisture, the seed is subject to

a variety of hazards which may destroy its viability. The seed may

be attacked by worms, parasites, and other pests. The seed may be

P-155 UT'EX.2025

SteadyMed v. United Therapeutics
|PR2016-00006



P. 157 UT Ex. 2025 
SteadyMed v. United Therapeutics 

IPR2016-00006

29214

eaten by foraging animals including insects and larvae. The seed

may be overheated by a hot sun. The seed may lie dormant without

germinating for so long that any plant emerging therefrom will have

insufficient time to mature before the end of the growing season.

5 If and when the seed does germinate, the seedling plant has a

continuing need for a proper balance of moisture and oxygen, as

well as for such plant nutrients as nitrogen, phosphorous, and

potash, as well as the micronutrients, in relatively predictable

quantities. To the extent the proper balance of such materials is

l0 available to the young plant, a healthy young plant may be

produced, with optimum: potential for‘ maximunl crop production,

assuming germination occurs at a seasonably—desirable time.

To the extent one or more such materials is not available to

 the seed and/or the young plant, plant growth, plant health, and

1%“ ultimately maturity, may be adversely affected. For example, the

soil may be too dry to support germination, or optimum germination.
 Or while the soil may in general have a desired moisture content,

moisture content at a macro level can vary widely. Thus, while the

soil in general may have a desirable moisture content, the

26? microcosm of the soil adjacent an individual seed may be too dry,

or too wet, to support any germination, or optimum germination.

Similarly, the soil may be generally depleted of one or more plant nutrients needed by the germinated seedling. Or while the

soil may in general have desired nutrient levels, the nutrient

25 levels at a macro level can vary widely. Thus, the microcosm of

the soil adjacent an individual seed may be too low in one or more

nutrients to support a desired level of plant growth, or so high as

to be toxic to a desired level of plant growth.

Further, plant nutrient chemicals may be present in the soil,

30 but so tied up chemically in the soil as to be unavailable, or

poorly available, relative to the quantities and use rates needed

for desired plant growth. Or the soil may become so hard, dry,

and/or caked shortly after the seed germinates that the seedling
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plant has difficulty penetrating such soil, difficulty becoming
associated suitable nutrients, and/or difficulty taking up such

nutrients because of insufficient moisture availability.

After the plant has further developed such that the plant

5 roots extend deeper into the soil, conditions of the soil near the

surface are less critical. However, until such time as the roots

so penetrate, conditions of the soil at and near the top surface of

the soil may be critical.

Soil fertility generally relates to uptake of plant nutrients

10 from the soil by plants. Uptake is generally the result of two

factors, the presence of plant nutrients in the soil, and the

availability of the plant nutrients for plant uptake. Presence of

plant nutrients in the soil is generally a function of the

combination of (a) the basic level of soil fertility, (b) depletion

by previous crop production and (c) replenishment with fertilizer.

Availability of a plant nutrient physically present in the soil for

plant uptake is in general related to solubility of the respective 
nutrient or nutrient combination in a solvent for the nutrient,

which solvent is present in the soil, such solvent as water, along

.N with any other material affecting solvation of the plant nutrient

into the water or other solvent.

Plant nutrients are routinely depleted from the soil by crop
 

production, and are routinely added.back, or otherwise replenished,u

to the soil by conventional inorganic fertilizers.

25 In order for plant nutrients in the soil to be available for

uptake by plants, the nutrients must be held in the soil without

excessive leaching, but must not be held so tightly that the

nutrients cannot be released for plant uptake. Thus, nutrient

availability requires a balance between holding tightly enough to

30 retain the nutrient in the root zone, without leaching, but not so

tight as to make the nutrient unavailable for plant uptake. Thus,

the general "condition" or "tilth" of the soil is instrumental in
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determining the efficiency with which plant nutrients are utilized

for plant nutrition.

A properly conditioned soil has advantageous soil chemistry in

combination with advantageous soil texture. Thus, in addition to

5 providing specific plant nutrients, soil users also use products
that modify basic soil chemistry, and soil texture.

Basic soil chemistry is modified by adding to the soil, for

example, Calciunlproducts to provide pH control, and flyash or like

products to provide pH control as well as micronutrients.
10 Soil texture is generally modified by adding to the soil

organic matter such as nanures, sludges, wood and other plant

products and by—products, and the like. While such materials have
good soil conditioning properties, plant nutrient value of such

 materials is fixed and is generally so low that other "fertilizer"-

type products must in general be used in addition to the organic
matter in order to preserve plant nutrient values in the soil.

The primary object of this invention is to provide solid plant

,5 seed capsule products that supply both soil conditioning properties
 

and the seed, which can benefit from such conditioned soil, in a

20% given seed capsule particle.
It is a further object to provide a plant nutrient material,

in the seed capsule particle, in amount beneficial to the seedling

emerging from the seed, and higher than ea naturally-occurring 
amount of such nutrient in such soil conditioning material, so as

25 to have enhanced chemical nutrient qualities over use of the soil

conditioning material alone.

In another aspect, a further object is to provide soil

conditioning and optionally nutrient qualities to seed products

that reach the soil as the result of fulfilling objectives separate

30 from providing soil fertility or soil conditioning.

Still another object is to provide seed capsules containing

fertility—enhancing elements having a high level of plant food
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nutrients in combination with a high level of soil conditioning

properties.

Still another object is to encapsulate a seed in a soil

conditioning material using materials rich in plant nutrients as

5 part of the encapsulating agent.

Yet another object is to provide a seed product which reduces

the tendency for light weight seeds to be washed away by surface

water runoff.

Still another object is to provide a seed product which

10 obviates the typical practice of adding straw as a mulch over e.g.

grass seed, to protect the seed from being washed away by surface
water, from heat of the sun, and to hold moisture in the soil.

A further object is to provide products wherein a single seed

capsule product particle provides enhanced soil texture and
enhanced soil nutrient value at nutrient levels traditionally

needed by newly—germinated seedlings, optionally with higher levels
of plant nutrient suitably spaced from the seed itself so as to not 

-~ be toxic to seedling growth, optionally in combination with time-

release technology.

Yet another object is to provide fertility—enhancing seed

capsule products having a suitable level of plant food nutrients in
combination with a high level of organic matter as soil 
conditioning material .
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Summary of the Invention

The invention generally addresses a combination seed capsule,

comprising at least one viable seed, having an outer surface and
5 acting as a core or pseudo—core of said combination seed capsule;

and a coating of a composition comprising a soil conditioning

material mounted proximate, including disposed outwardly of the

outer surface of said seed.

In general, the coating provides at least one of (i) enhancing

10 broadcast flight properties of the combination seed capsule; (ii)

reducing susceptibility to deleterious affects of weather on the

combination seed capsule; (ii) enhancing resistance of the

combination seed capsule to attack by animals, weeds, or spore-

formers; (iv) staged germination of ones of the seed capsules,

1%: having seeds, under a given set of conditions, over a period of
time longer than the range of germination times inherent in the

seeds; (v) enhancing control of moisture about the seed thereby to 
assist in seed germination; (vi) release of plant nutrients into

) soil onto which the combination seed capsule is placed; (vii) soil
26 conditioning effect to soil onto which the combination seed capsule

is placed; (viii) staged release of plant nutrients into soil onto
which said combination seed capsule is placed, over a period of

time longer than the range of times inherent in the Chemical
 

composition so released; (ix) higher embryo emergence and survival
25 rate in a population of the seed capsules, thereby reducing

required seed planting density for a desired plant population
density; and (x) assisting in stabilizing moisture content in soil
on which such seed capsule is disposed.

While a wide variety of seeds may be used, in general such

30 seeds are selected from the group consisting of grass, vegetables,

grains, and flowers.

Preferably, the coating comprises the soil conditioning

material in combination with at least one ingredient effective to
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reduce susceptibility of the seed capsule to deleterious affect of

at least one of animals, weeds, and spore—formers. In some

embodiments, the ingredient for reducing such susceptibility of the

seed capsule is selected from the group consisting of herbicides,

5 fungicides, for example metalaxyl, and a bitter substance.

In some embodiments, the combination seed capsule further

comprises a second coating, separate from the first coating, and

comprising at least one ingredient effective to reduce

susceptibility of the seed capsule to deleterious effect of at

10 least one of animals, weeds, and spore—formers.

Some embodiments are effective to provide a plant nutrient at

a desirable controlled-distance fronxa plant seedling emerging from

the seed, in an amount beneficial to the plant seedling.

In other embodiments, the second coating material is

intermingled with the first coating material in an outer portion of

the first coating, and generally displaced from the seed.

The second coating material can comprise a plant nutrient, 
beneficial in location and in amount of availability, to a plant

seedling emerging from the seed. The second coating composition

Zfié can comprise an inorganic form of a plant nutrient and can be
a: selected from the group consisting of nitrogen, phosphorus, and

potassium. The second coating composition can comprise an 
inorganic form of a plant nutrient and can be selected from the

group consisting of e.g. urea, monammonium phosphate, diammonium

25 phosphate, superphosphate, triple superphosphate, dicalcium

phosphate, and potash or a micronutrient such as sulfur, manganese,

copper, boron, iron, magnesium, or chromium.

A population of the seed capsules can comprise coatings having

a range of properties affecting germination rate of the seeds,

30 thereby to stage germination of the seeds in the population over a

period of time longer than the range of germination times inherent
in uncoated ones of the seeds. Such properties can be, for
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example, a range of hardnesses, or a range of thicknesses, of the
coatings.

The coating can comprise a first layer of the soil

conditioning material, and a second layer comprising an inorganic,

and/or organic, fertilizer, and/or at least one micronutrient, such

as, for example, sulfur, manganese, copper, boron, iron, magnesium,
or chromium.

A preferred soil conditioning material is a sludge

composition, such as a fiber—containing by—product of a paper

making operation, or sewage sludge.

The seed a water—leachablecapsule can comprise plant

nutrient, and/or a leach—retardant composition, such as wax,

effective to retard leaching of the leachable plant nutrient out of

the combination seed capsule.

In some embodiments, in a population of the combination seed

capsules, the coatings in ones, but less than all, of the
population, comprise ingredients effective to retard effective
penetration. of a seed—germinating environment to the seed for

germination thereof.

In. embodiments preferred for some applications, the seed

capsule comprises an inner layer on the outer surface of the seed,
and an outer layer, the inner layer enhancing properties of the

operationnucleus in anseed for agglomerationacting as

agglomerating the coating onto the inner layer.
In some embodiments, the coating comprises an admixture of the

soil conditioner and a plant nutrient.

In preferred embodiments, the

disposed.about the seed, and preferably but not necessarily remains

coating remains generally

generally intact about the seed, until the seed germinates.
The invention further comprises a plant growing medium

extending over an area, the plant growing medium having a root

zone, and a top surface of the root zone generally corresponding
with a top surface of the plant growing medium, the plant growing
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medium having a first overall soil condition and texture; and a

population of seed capsules disposed over the top surface of the
plant growing medium, the seed capsules comprising individual
seeds, having outer surfaces, and coatings of soil conditioning

5 material disposed.outward1y of the outer surfaces of the seeds, the

coatings of the seed capsules providing localized germination and

growth environments, at and adjacent the seeds, having texture, and
nutrient and. water‘ holding" properties for supporting" seedling

health, superior to respective properties as provided overall in

10 the root zone of the plant growing medium.

The invention yet further comprises a method of providing

plant micronutrients to soil, the method comprising placing onto
the soil a population of combination seed capsules, each comprising

 at least one seed, and a coating comprising a plant micronutrient

15% material.
The coating can comprise a first coating comprising the plant

 micronutrient, and a second coating, separate and distinct from.the
 first coating, and comprising a soil conditioning material.

The invention yet further comprehends a method of providing a

seed bed having enhanced growing conditions for growing seed, the

method comprising coating a population of the seeds with a coating

material, and thereby providing coatings thereon of such material, 
the material tending to stabilize, in the seed capsules, or in soil

on which the seed capsules are disposed coating compositions which

25 tend to hold, moisture adjacent the seeds in the seed capsules or

in soil adjacent the seed capsules, in such quantities and for such

times as to enhance growing conditions for the seeds; and placing

the population of seeds on soil effective to support germination of
the seeds which are in the seed capsules.

30 In some embodiments, the seed capsules comprise inner layers
on the outer surfaces of the seeds, and outer layers, the inner

layers enhancing properties of the seeds for acting as nuclei in
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population of combination seed capsules, each comprising a seed,
5 and a coating of a soil conditioning material, the method

comprising pre-coating the seed with a material which enhances the
ability of the seed to act as a nucleus in an agglomeration

operation, to fornx a pre—coated substrate; and subsequently

coating the pre—coated substrate with.a soil conditioning material.

10 A preferred pre-coating material comprises dicalcium phosphate.

In general, the pre-coating step typically results in an

overall increase in the density of pre—coated seed combination.

The pre-coating step can be accomplished by, for example, spraying

the pre-coating material onto the seed, and subsequently driving
13} off such as by drying, as necessary, any solvent or other liquid

 

is carrier used for application of the coating material to the seed.

In yet other expressions, the invention comprehends a method

5% of providing an enhanced seed germination environment in
.% combination with placement of a controlled amount of plant

nutrients in controlled proximity to each seed, the method

comprising providing a population of seeds, coated with a soil
conditioning material which tends to enhance germination of the

 
;+ seeds, and with plant nutrient composition effective to enhance

growth of plant embryos emerging from the seeds; and placing the
25 population of seeds on soil effective to support germination of the

seeds. In such method, the coating material can include a second

ingredient comprising plant nutrient moieties.
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Brief Description of the Drawings

FIGURE 1 is a transverse cross—sectional view of a

coating drum suitable for spray—coating substrate seed according to

5 the present invention.

FIGURE 2 is a partially cut away view showing a length of the

drum of FIGURE 1.

FIGURE 3 is a schematic representative flow diagram

illustrating a first manufacturing process for producing

10 combination seed capsule product of the invention.

FIGURE 4 is a block diagram illustrating a second

manufacturing process for producing combination seed capsule

product of the invention.

FIGURE 5 is a schematic representative flow diagram 

1%; illustrating a third manufacturing process for producing

combination seed capsule product of the invention.

FIGURES 6A, 6B, 6C, and. 6D show cross sections of seed

capsules of the invention.

FIGURE 7 illustrates a cross—section of the soil root zone,

 
ifi and a representative population of seed capsules at the top surface
ii of the soil.
‘i FIGURE 8 illustrates a single seed. capsule on the soil

and the micro-environment developing about the seed 
surface,

capsule.
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DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS

The following is a detailed description of the illustrated

embodiments of the present invention which provides combination

5 seed capsule products that provide for a combination of efficient

and proper seed.placement in the soil, soil conditioning properties
at the specific site of the seed, plant nutrients at or near the

specific site of the seed, ingredients effective to reduce
deleterious effects of spore—formers and animals, and/or other

10 various physical benefits/properties of the combination seed

capsule not previously available in a single product.

In general, at least one seed substrate and at least one soil

conditioning" material are selected as raw’ materials, and are

combined to make a combination soil conditioning seed capsule

product of the invention.

The invention can operate with any of a wide variety of soil

conditioning materials such as municipal or other sewage sludge, 
scrubber sludge, paper mill sludge, fly ash, dust, animal waste,

other organic materials, and mineral soil conditioning materials.

Zfi The soil conditioning material can be a solid material having
W a melting temperature so high that handling such material in the

melt state is impractical and/or undesirable in view of the limited temperatures at which the seed will remain viable. For example,

the soil conditioning material may be combustible at a temperature

25 lower than its melt temperature, or will melt only above

temperatures which can be tolerated by the seed, such that

viability of the seed would be destroyed if melting were attempted

in an environment which exposed the seed to such temperatures.

Thus, handling such naterial in the melt state is impractical,

30 whereby other methods of handling the soil conditioning material

may be desired.

Solid sewage sludge, sawdust, and solid animal waste are

representative of soil conditioning" materials which cannot be

_ 13 _
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readily melted. In the alternative, some soil conditioning
materials such as sewage sludge, paper mill sludge, sawdust, and

solid animal waste can be suitably comminuted and then dissolved or

suspended in water or other solvent composition for processing
5 purposes, optionally along with other soil conditioning materials

and/or inorganic chemical fertilizer materials, and the solvent

subsequently driven off to make a resulting solid product.

Inorganic chemical fertilizers generally are distributed in

commerce as solid state materials. Such material is generally

10 produced in manufacturing steps either in solution or in the melt
state to meet a specified narrow range of size, hardness, and plant

nutritional characteristics, distinct to the application of each

such product. Examples of such fertilizers include nitrogen,

phosphorus, and potassium containing products such as urea, monoammonium phosphate, diammonium phosphate, superphosphate,

triple super phosphate, dicalcium phosphate, potash, and the like.

The inorganic chemical fertilizer can be a mixture or other

2 physical combination of known inorganic fertilizer chemicals, and
 

a; may include desired amounts of micronutrients such sulfur,
Zfi manganese, copper, boron, iron, zinc, and the like.

= In preferred embodiments of this invention, a precursor seed

capsule, having one or more coatings of the soil conditioning and/or other material thereon may first be prepared as a solid or

semi—solid particle or agglomerate. The soil conditioning raw

25 material may be a particulate powder, or may be fibrous, or may be

a suspension of a powder or fibrous material in a liquid carrier,

and is preferably coated onto the substrate seed to form a seed

capsule or other agglomeration of particles, fibers, or the like.

Where the soil conditioning material is, for example, sewage

30 sludge, the sewage sludge raw material can be obtained as a slurry

that may be bound together as with a binder, preferably an organic

binder, when dried. The slurry’ may" be spray—applied. to the

substrate seeds, for example to a rolling bed of such seeds, in

-14-
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applied coating. Such sewage sludge, or paper mail sludge, need
not be reacted or otherwise treated with any acid, caustic, or any

other chemical before being applied and/or dried, or partially

5 dried, either in preparation for, or after, the slurry application

of the sludge to the seed substrate.

Specifically, the sewage sludge or paper mill sludge used
herein as soil conditioning raw material need not be treated to

transfornx such sludge into colloidal form. Thus, the sludge

l0 preferred for use herein is generally non—colloidal in nature, and
is distinguished by its non—colloidal nature from conventional

sludges which are specifically treated to provide the colloidal

characteristics thereto.

Natural lignin, lignosulfonates, and the like, may serve as

suitable binders where the soil conditioning material is, for

example, paper mill sludge, raw wood, sewage sludge, or other
organic or inorganic material. In the case of, for example, 
calcium chloride or other inorganic additives, such materials may
be added to the primary coating, e.g. onto or into the sludge

coating, by well—known processes.
‘ Soil conditioning material used herein may be devoid of such

conventional plant nutrients as nitrogen, potassium, and phosphorous, or may have such limited plant nutrient value, or may
be so unbalanced in nitrogen, phosphorous, and potassium content,

25 that the soil conditioning material may not, by itself, be a

desirably complete material for use as the only ingredient in the
seed coating. Thus, such soil conditioning material may have

limited application herein where basic level of soil fertility is

seriously" degraded. However, all soil conditioning’ materials

30 contemplated herein beneficially modify soil to which they are

applied, in some way other than direct provision of nitrogen,
phosphorous, and/or potassium or other plant nutrients. By use of
soil conditioner in intimate association with the seed, this

_l5_
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invention not only enhances soil condition of the growth

medium/soil to which it is applied, it also provides soil

conditioning value to the seed so coated, and in intimate

association with the seed, irrespective of the general tilth

condition of the growth medium into or onto which the seed capsule

is applied.

Further to preferred embodiments, typically a first coating

material (e.g. soil conditioning material) is readily converted

into liquid state such as liquid suspension, and is provided to the

process as a liquid. As a general statement, the first coating

material may be sprayed onto the substrate seed, then is converted

back to solid state on the thus—created seed capsules or seed

capsule precursors. In the alternative, the coating material may

be mixed with the seed in an (e.g. ribbon) blender, or may be

otherwise coated onto the substrate seed in an agglomeration

conventionalwell—known agglomerationprocess according to

principles.

the coating material canRegarding the coating process,

accumulate as a single or multiple layer coating on the outside of

the seeds to form a population of combination seed capsules. The

layer or layers of coating" material can. be a homogeneous or

heterogeneous mixture of the desired elements. Further, such

population of combination seed capsules can have a range of
hardnesses and thicknesses for improved seeding treatments.

Cooperating inner and/or outer layers may be used e.g. to

control direct contact between the seed and moisture. Suitable

materials taught in USA Patent

3,698,133 Schreiber and 4,759,151 Gerber, and are thus well known

and processes therefore are

in the art.

In some embodiments, a second coating material may penetrate

conditioning coating‘ material. Suchinto the layer of soil

penetration may comprise a generally uniform distribution of the

second coating material throughout the first coating material, or

_l6_

R170 UT'Ex.2025

SteadyMed v. United Therapeutics
|PR2016-00006



P. 171 UT Ex. 2025 
SteadyMed v. United Therapeutics 

IPR2016-00006

29214

may represent a more stratified or otherwise heterogeneous

distribution of second coating material in or on the first coating

material.

In other embodiments, the coating materials may be mixed into

5 a heterogenous layer. Such layer or layers of heterogenous

material can then be coated upon the outside surface of the seed.

Where the liquid state of a coating material was obtained by

slurrying or otherwise combining the coating material with water,

the liquid fraction is reduced after application of the liquid-

lO state xnaterial to the- substrate seed, or to the growing seed

capsule, to effect solidifying of the coating’ material after

application of the coating material to the substrate seed. The

liquid fraction is reduced by driving off the liquid carrier, as by
 medium or low temperature air, or vacuum or other flash drying,

18f after or during application of the coating material to the
substrate seed. The resulting solid seed capsule, comprising the

seed coated with the e.g. sludge coating material, is then 
2 recovered as a combined soil conditioning seed capsule product of

the invention.

Spraying of the liquid coating material can be accomplished by

a variety of known processes such as, but not limited to,

pneumatic, hydraulic, or electrostatic spraying processes. The

temperature and pressure of the material being sprayed depends on

the material selected, and the viscosity and other parameters of

 
25 the respective material in the respective liquid state. While high

atomization is desired, such is not critical. The liquid coating

material need only be atomized sufficiently to provide a generally

uniform coating on the substrate seeds, as determined after the

coating and solidification steps in fabricating the seed capsule

30 product are completed.

Indeed, the uniformity of coating or coating thickness about

the seed is typically not critical so long as the seed is not on or

immediately adjacent an outside surface of the capsule such that

_]_'7_
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the seed may fall out, or be easily broken out, of the capsule, or

easily removed by dissolution of materials at and near the surface

of the seed capsule. In addition, the seed should not be so near

the outside surface of the capsule as to be in a nutrient layer

5 having such. high. concentration of nutrient as to be toxic or

otherwise detrimental to viability or growth of a plant emergent

from the seed.

Spray application of the coating is suitably controlled to

achieve the required addition of the spray material, liquid and/or

10 powder, coating to the substrate seed or precursor seed capsule.

An illustrated method of applying the liquid material to the

substrate seed or precursor seed capsule is by using a rotating

drum spray—coating apparatus. Other apparatus and methods, for

example a tilted pan coating process, can be used to apply the soil

conditioning material and optionally an inorganic chemical

fertilizer material onto the substrate seed. The coating

operations can be batch operations or continuous operations.

As illustrated in FIGURES 1, 2, and 4, spray apparatus can

operate within a rotating drum disposed in a generally horizontal

orientation. The drum may incorporate internal lifting flights

which lift free—flowing (e.g. seed and growing seed. capsule)

particles in the drum and then let the particles fall to the bottom

 
of the drum as a continuously falling curtain or cascade. In some

embodiments, the interior of the drum is either clean and free from

25 any flighting, or has only mixing fingers or flights that expand

the area covered by the bed, that keep the bed rolling as the drum

rotates, and that generally improve mixing, rather than lifting

particles to the top of the drum and then releasing them in a

falling cascade. However, such lifting of particles to the top of

30 the drum, and corresponding falling cascade or falling curtain, are

not excluded from processes of the invention. Rather, both such

finger mixing, and such lifting coupled with falling cascade or

curtain, are included within the scope of the invention.

_l8-
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Stationary spray nozzles are positioned within the drum to

project the sprayed material onto the rolling bed, and optionally

onto any curtain or cascade of falling particles. For a continuous

process, the drum is preferably inclined at a small angle from

5 horizontal, such as, without limitation, about 0.25 inch to about

0.38 inch from the horizontal for each foot of length of the drum,

so that rotation of the drum causes the particles to move from the

inlet end of the drum to the discharge end, while maintaining a

relatively uniform bed thickness. The optimum degree of incline

10 varies with each set—up and may thus be outside the above range.

The important parameter is that the incline contribute to

maintaining’ a bed of seed and seed capsule particles having

sufficient uniformity that the spray material can be effectively

applied to the particles passing through the drum. The particles

are then discharged at the discharge end of the drum.

FIGURES 1 and 2 show schematically a first embodiment of

processing equipment which may be used to produce seed capsules of 
the invention. Such processing equipment includes a drum and

sprayer combination suitable for continuously producing coated seed

capsules in accord.witk.the invention. Use of the illustrated drum

and sprayer combination is not critical, however, as other drum and

sprayer combinations, or other coating methods such as pan coating

methods, are also suitable. In FIGURES 1 and 2, drum 10 has an
 

inlet end 12 for receiving the substrate seed material or

25 materials, or partially formed or pre—coated seed capsule

precursors. Drum 10 has a discharge end 14 through which

agglomerated or otherwise coated seed capsule product particles are

discharged over discharge retaining ring 16. A variable speed

rotary drive (not shown) is provided for supporting and rotating

30 the drum 10 in a counterclockwise direction as viewed in FIGURE 1

at controlled, and changeable drive speeds. Conventional slope

adjustment apparatus (not shown) is provided for routine and

ongoing adjustment the slope of the drum from horizontal.
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Air is preferably supplied from discharge end 14 as shown in

FIGURE 2, and flows countercurrent to the direction of travel of

the seed substrate material. Since the contemplated coating

materials are generally applied to the seed in liquid, or semi-

5 liquid, or other moist form, and since some coating materials may

thus tend to form clumps or otherwise self—agglomerate when exposed

to ambient moisture conditions, air supplied at discharge end 14,

and elsewhere in the process for contact with the coated seed and

seed capsules, is preferably dried in order to cost—effectively

10 remove an optimum amount of the moisture from the coating material

and to assist in maintaining suitably low moisture content in the

thus coated and dried seed capsules.

A first stationary spray assembly 28 extends longitudinally

within drum 10 above and adjacent the bed 20 of seed and/or seed

capsules. First spray assembly 28 includes pipe 29 and nozzles 30.

A second spray assembly 32 extends longitudinally within drum 10

generally adjacent first spray assembly 28. Second stationary

spray assembly 32 includes pipe 33 and nozzles 34, which transport

the material to be sprayed. Nozzles 30 and 34 are connected to

 
pipes 29 and 33 respectively, and project sprays of liquid or

5 otherwise particulate coating material toward the bed of seeds

and/or seed capsule precursors. The description of spray

assemblies 28, 32 as stationary means that the spray assemblies do

not rotate with drum 10. However, the positions of either nozzles

25 30, 34 or pipes 29, 33, or both, can be adjusted within the drum

 

for proper direction of the respective spray or sprays onto the bed

of seeds and/or seed capsules or seed capsule precursors.

A stationary protective cover 24 is mounted over the spray

assemblies. Seeds and/or seed capsules falling from the inner

30 surface of the drum and the flights, above the spray assemblies,

fall onto the cover, and are deflected away from the spray

assemblies, as shown in FIGURE 1. Thus, cover 24 protects the
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pipes and nozzles from the falling seeds and seed capsules falling

onto and fouling the pipes and spray nozzles.

As drum 10 rotates, flights 22 lift and mix the seeds, seed

capsule precursors, and seed capsules, but do not generally carry

5 the bulk of the seeds and seed capsules up to the top of the drum.

Some small amount of seeds, seed capsule precursors, and seed

capsules will be carried upwardly to the top of the drum by even a

drum devoid of any flights. Thus, all drums experience some amount

of seeds and seed capsules falling from the upper part of the

10 rotating drum whereby cover 24 is beneficial for protecting spray

assemblies 28 and 32.

Preferred flights 22 are primarily directed toward enhancing

mixing of the bed 20 of seeds and seed capsules, continually

refreshing the surface of the bed with a newly—emergent supply of

seeds and seed capsules, rather than lifting and subsequently

dropping the seeds and seed capsules which may be fragile when

initially coated. To that end, each flight 22 preferably, but

without limitation, has a leading surface 23A extending at an

obtuse angle "A1" of at least 90 degrees with respect to the inner

surface of the drum. A more preferred angle "Al" is about lOO

degrees to about 150 degrees. Trailing surface 23B of flight 22

can be virtually any angle, with the inner surface of the drum,
 

which angle does not interfere with the operation of adjacent

leading surfaces 23A.

25 Additional retaining rings can be added to the assemblage

shown in the drawings, in order to provide that height "H" to the

retaining ring which will provide and maintain the optimum

configuration of bed 20 inside drum 10.

As noted above, inlet end 12 of the drum may be raised above

30 discharge end 14. When in use, the drum rotates continuously.

Seeds or previously thinly—coated or partially—coated seed capsules

are continuously fed into inlet end 12 and thus added to rolling

bed 20. Flights 22 continuously mix the bed as the drum rotates,
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refreshing the bed surface with newly fed seeds, or seeds and seed

capsules newly brought to the surface by the continuous rotation of

the drum in combination with the mixing action of the flights.

Spray assembly 28 sprays the desired coating material (e.g. sewage

5 sludge, paper mill sludge, or other coating composition, onto the

continuously moving and mixing surface of bed 20 from a plurality

of nozzles 30 distributed along the length of pipe 29, and

similarly along the length of drum 10, adding the sprayed material

to the seeds and seed capsules in bed 20. After receiving the

10 spray coating from spray assembly 28, the seed capsules are

discharged through discharge end 14. In some embodiments, the seed

capsules pass through a cooling chamber, not shown, integral in

drum 10, before being discharged through discharge end 14.

In general, as the seeds traverse the drum, from inlet to

discharge, nozzles 30 atomize the liquid or other coating material

and spray such atomized coating material as e.g. droplets of the

coating material onto the seeds in the bed. The result is that the 
seeds become generally uniformly coated with one or more layers of

the coating material such that the coating material becomes an

2%: integral part of the respective seed capsules fabricated in the
2 drunt As the coating material solidifies on the seeds, the coating

material tightly bonds to the respective portions of the seeds. 
As the seeds and seed capsules roll and mix with rotation of

the drum, the incline of the drum causes the seeds and seed

25 capsules to travel from inlet end 12 toward discharge end 14.

In the alternative, or where a coating material is not readily

self—bonding to the seed material, a binder material can be

provided toward the inlet end of the drum at spray assembly 32,

through pipe 33 and nozzles 34. In such embodiment, the binder is

30 preferably sprayed onto the seeds closer to inlet end 12 rather

than along the entire length "L" of the drum. The coating material

is then preferably sprayed onto the seeds downstream from the inlet

end, and.preferably relatively downstream of nozzles 34. Thus, the
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seeds receive a first coating of the binder, and a subsequent

second coating of e.g. liquid soil conditioning coating material

overlying the binder.

Binder material applied as e.g. through spray assembly 32 may

5 contain additional coating components such as e.g. flyash, lime,

gypsum, or the like, as one or more components for assisting in

adding bulk and thickness to an inner binder layer prior to any, or

the majority of, the application of the organic coating material

(e.g. sewage sludge or paper mill sludge).

10 In some embodiments, binder and liquid soil conditioning

coating material are applied at similar locations along length "L"

of the drum whereby binder and soil conditioning coating material

may become intermingled/mixed before reaching the seeds, or on the

seeds. For example, liquid soil conditioning coating material may 
be sprayed onto the seeds along the full length of the coating

chamber in drum 10 while spraying of the binder material onto the

substrate seeds is done relatively closer to or adjacent the inlet end of the coating chamber of the drum. Thus, a first binder layer

may underlie or be mixed with the soil conditioning coating

2% material, and may be overlain In! a second layer of the soil
: conditioning coating material. Thus, in this embodiment, the

binder layer may typically be a combination of binder material and 
coating material.

Further, it is contemplated.that the soil conditioning coating

25 may be applied first, followed by application of binder or

inorganic fertilizer or sealer coating, in which case the binder or

inorganic fertilizer or sealer may serve as an outer shell,

temporarily trapping the inwardly—disposed materials inside the

seed capsule. In the alternative, the soil conditioning coating

30 may be applied first, followed by application of the binder, and

wherein the binder penetrates through the soil conditioning

coating, either physically or chemically, to the underlying

substrate seed and there provides the binding property.
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Additional spray assemblies can be provided, spraying

additional materials (e.g. inorganic fertilizer materials) onto the

substrate seed. Thus, e.g. 6 spray assemblies can spray 6

different coating materials onto the substrate seed. For example,

5 a first spray material can be a binder or primer material intended

primarily to enhance bonding of subsequent sprays to the substrate

seed. Continuing the example, a second spray can be a combination

of binder and finely comminuted particulate material such as lime

and/or flyash. A third spray may be a soil conditioning material

10 such as a paper mill sludge or a municipal sewage sludge. Fourth,

fifth, and/or sixth sprays can add nitrogen, phosphorous, and/or

potassium plant nutrient ingredients, alone or in combination, or

as combinations. In this manner, the soil conditioning properties

of the seed capsule can be established, and the plant nutrient

level of the seed capsule can be enhanced to provide substantially

any level of major and/or minor plant nutrients desired in the seed

capsule, at substantially any relative ratios of the respective
 

;= plant nutrients, and wherein the preferably primarily soil

conditioning coating provides desired soil conditioning properties

251 in the resulting product, initially for use by the specific seed

contained therein, and ultimately as additive to the overall tilth

of the growth medium such as soil into or onto which the seed 
capsule is eventually planted.

A preferred, and rather simplistic, embodiment of the

25 invention is provided. by spraying a soil conditioning liquid

suspension of sewage sludge or paper mill sludge onto seeds to be

encapsulated to make seed capsules. By controlling the amount of

the soil conditioning sludge, or by controlling the residence time

of the seeds in the drum, a desired thickness of soil conditioning

30 coating can be provided in the resulting coated product.

Typical dried sewage sludge, as a raw material, contains about

2—6% nitrogen, up to about 2% phosphorous, and generally no

potassium, and thus has little or no market value as a fertilizer
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(plant food) product per se. However, by adding e.g. urea, the

nitrogen content can be raised if desired, especially as a coating

on or adjacent the outside surface of the seed capsule, whereby the

combination fertility-enhanced, soil conditioning, seed capsule

5 product has real market value as a comprehensive, self—contained,

value—added, seed capsule product. Such product thus contains the

seed, a soil conditioning composition which operates somewhat as a

seed incubator providing a beneficial germination environment, and

a starter quantity of fertilizer selected in quantity and placed in

10 location so as to provide improved, ideally optimum, amounts of

plant nutrients at optimum location for use by the newly—emerged

embryonic plant at the germination stage of seed development.

Starting with a sludge coating having 2% by weight nitrogen,

sufficient urea may be added to bring the nitrogen content to, for

example, 5%, 7%, 8% or 10% nitrogen, or more, depending what

analysis is desired. Starting with a sludge coating having 6%

nitrogen, sufficient urea may be added to bring nitrogen content 
to, for example, 10%, or‘ whatever other analysis is desired.

5 Phosphorous and/or potassium components and/or materials having

24 combinations of plant nutrient elements (e.g. NPK) can, similarly,
E% be added to the sludge, either before, after, or during addition of

the urea. In addition, nitrogen, potassium, and/or phosphorous- 

containing materials can be combined with the sludge prior to the

sludge being applied to the seed.

25 It should be understood that the more porous the established

soil conditioning" coating, or e.g. the outer surface of such

coating, the more any subsequent spray material penetrates the

established coating. All such penetration is contemplated in use

of the term "coating" herein.

30 In some preferred embodiments, the overall coated combination

seed capsule product comprises seed capsules wherein substantially

the entirety of the soil conditioning material is confined to a

contiguously—defined portion of the seed capsule. In such
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embodiments, the structures of the finished product seed capsules

comprise coatings of contiguously arranged elements of the soil

conditioning material, generally arrayed entirely or substantially

entirely about the seed, which coatings may be overlain by an

5 additional layer, optionally discontinuous, of organic or inorganic

chemical fertilizer. Further coating layers of either soil

conditioning material or organic or inorganic chemical fertilizer

can be applied over the additional layer.

In addition, or in the alternative, other layers of other

10 materials whether soil conditioning materials, organic or inorganic

fertilizers, or other materials, can be applied to the substrate

seed before applying the above mentioned layer of soil conditioning

sludge. Thus, the substrate seed can be coated with a layer of a

 calciunl compound. e.g. calciunl chloride, calciun1 carbonate, or

1%‘ dicalcium phosphate, or with a sulfur moiety, and/or a further

 layer of urea, all with optional use of binder materials.

Further to the structure of the seed capsules of the

 invention, the coatings on the seed capsules need not generally

_ represent a uniform mixture of the inorganic chemical fertilizer
é and the soil conditioner. Rather, in a typical seed capsule a core

substrate seed is overlain or encapsulated by a soil conditioning

material, and is generally free fron1 a second. overlying soil conditioning coating material, and.wherein the inorganic fertilizer

content at the seed/coating interface is relatively higher so as to

25 represent a second coating material such as an inorganic fertilizer

coating, as compared to the inorganic fertilizer content at

locations at and adjacent the seed.

The second coating can, and preferably does, in some

embodiments, penetrate into voids or other interstices in an

30 underlying e.g. soil conditioning coating. However, preferably

most if not all elements of the underlying e.g. soil conditioning

coating material are generally interconnected with each other

without intervening coating material of the second layer, except
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for an optional binder used to hold the first coating material

together as a unitary structure, separate from any structure and

bonding provided by the second coating material.

While the combination seed capsule can comprise

5 discontinuities in the soil conditioning sludge coating layer, in

combination with an inorganic fertilizer material in such seed

capsules, such compositions are less preferred.

Regarding the coating process, FIGURE 4 illustrates in flow

sheet form a manufacturing process for producing seed capsules of

10 the invention, using the coating drum 10 as described above. It

should be understood, however, that other equipment such as a pan

pelletizer, a paddle mixer, or the like can be used in place of the

rotary drum to obtain combination seed capsules of the invention.

The coating process operates according to conventional and

generally well known agglomeration principles, as described by 
Wolfgang B. Pietsch in an article entitled “The Agglomerative

Behavior Of Fine Particles.” Such coating process uses water and

heat, along" with. physical and/or chemical adhesives and like

properties, to bind. or agglomerate a plurality of types of

particles and/or materials into coated seed capsules, each

typically containing an individual seed.

To obtain agglomerates from relatively smaller particles of 
raw Inaterials, binding forces must act within. the individual

developing agglomerate particles. According to known agglomeration

25 principles, five different binding mechanisms are known to be

useful for building agglomerate particles including solid bridges,

interfacial attractions and capillary pressure, adhesion and

cohesion, attraction between solid particles, and form—closed

bonds.

30 At elevated temperatures, solid bridges can form by diffusion

of molecules from one particle to another at the points of contact.

Heat can be introduced from an external, secondary source or

created during agglomeration by friction and/or energy conversion.
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Solid bridges can also be built up by chemical reaction,

crystallization of dissolved substances, hardening binders, and

solidification of melted components.

Capillary pressureaand interfacial attraction forces in liquid

5 bridges can create strong’ bonds that disappear‘ if the liquid

evaporates and no other binding mechanisms take over.

Highly ‘viscous bonding Inedia such as tar and other‘ high

molecular weight organic liquids can form adhesive and/or cohesive

bonds very similar to those of solid bridges. Thin adsorption

10 layers are immobile and can contribute to such bonding together of

fine particles under certain circumstances.

Typical short—range forces of the van der Waals electrostatic

or magnetic type can cause attraction between solid particles

 whereby the particles stick together if such particles are

15: sufficiently close to each other. Decreasing particle size clearly
favors such attraction between solid particles.

Fibers, little platelets or bulky particles can interlock or

fold about each other resulting in “form—closed” bonds.

Now referring to FIGURE 3, in some embodiments of the

coating/agglomeration process, it is desirable to pre—coat the

seeds prior to implementing agglomeration principles to produce the

above described. coating of soil conditioning material. Such
 

embodiments comprise light—weight and/or elongate shaped seeds

(i.e. grass seeds), or other similar type of seed which may not

25 readily or inherently serve as a nucleating agent in a conventional

agglomeration process with the respective soil conditioning

material which is desired to be coated on the seed. Pre—coating

the grass seed, for example, enhances the agglomeration of paper

sludge as a coating material, of binder and/or of other coating

30 substances, by increasing the weight of the pre—coated grass seed

and by providing a more filled in, more rounded shape to such long

and narrow seeds. The increased weight and more filled in shape of

the grass seed enables more effective, more efficient, processing
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of the seed in coating apparatus such. as that illustrated. in

FIGURES 3 and 4.

Referring to FIGURE 3, the form and composition of such pre-

coating, when needed, can vary according to the weight, shape,

5 composition, and surface properties of the seeds, and according to

the ‘binder, if any, the soil conditioning coating or coating

materials to be applied, and any other inorganic or organic coating

material to be applied.

The seeds, whether pre-coated or not, are received within the

10 rotary drum where the soil conditioning material is spray coated

onto the substrate seeds to obtain combination seed capsules.

Before coating the seeds with a soil conditioner, the organic

soil conditioner material (e.g. paper sludge) is preferably

processed through a dryer such as a rotary drum dryer, as needed,

to reduce the amount of moisture in the organic soil conditioner 
material to less than about 8% water by weight. Such drying is an

essential step where the material is otherwise above the nominal 8% 
effective water content, to enable grinding the sludge to a size

less than US Standard 20 mesh screen, and to prevent the particles

from. agglomerating with each other. Certain of the coating

materials, e.g. fly ash, because of their physical properties, need

not be dried before being ground to a suitable size for 
participating in the agglomeration operation.

The seeds, whether pre-coated or not pre-coated, and the one

25 or more soil conditioners, are received within a mixer where growth

enhancers such as time release agents and/or other environmental

conditioners may be added to form a combination seed capsule. The

thus pre-coated seeds are then received into a pan pelletizer, a

rotary drum, or the like, where binders such as lignin,

30 lignosulphonates, molasses, sodium silicate, wax, monammonium

phosphate, or urea can be added and thereby coated onto the pre-

coated seeds. Other materials which can be added to the seed

capsule at the e.g. rotary drum include anti—fungal coatings such
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as with metalaxyl fungicide, for example, Apron® and/or Subdue®,

available fron1 Novartis, Inc. of Greensboro, North Carolina.

The such—coated seeds are then passed into a rotary or other

dryer in order to obtain a seed capsule containing 5% or less

5 water. The maximum water fraction in the coating can vary

according to the composition of the coating material, so long as

the resultant seed capsules remain suitably structurally strong and

so long as a population of such coated seed capsules remains free

flowing in solid condition. The process for fabricating the seed

10 capsules must maintain a temperature sufficiently low that the

seeds are not heated so hot that viability of the seeds, for

germination purposes, is not dramatically compromised. It is

generally preferred that the temperature of the seeds be suitably
 controlled such that any binder and/or coating material, or other

lfi‘ materials applied to the seeds, cool at a controlled rate while
pi bonds form between the seeds, or seed capsule precursors and the

one or more soil conditioning and/or other coating materials. Such _ temperatures of all materials are suitably controlled to avoid
;; decomposition.of the respective materials, loss of viability of the

seeds, or breakage of seed capsules or seed capsule precursors, or

coatings or coating or other materials during such processing. The

temperature at the rolling seed bed inside drum 10 generally can 
range from about 130 degrees F to up to at least 230 degrees F for

seed residence times up to at least 1 hour. At drum operating

25 temperatures of less than 130 degrees F, drying time can become

excessive. At temperatures above 230 F, the viability of the seed

may be at risk, depending on the sensitivity of the seed, residence

time, and other influential parameters.

The above stated temperature range is illustrative and not

30 limiting, and will vary depending on the seed, the coating

materials, and the specific process parameters of a particular

coating system and coating operation. Thus, maximum e.g. drum

coating temperatures can be less than 130 degrees F or more than
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230 degrees F. However, the stated range is preferred, including

all temperatures within such. range such as, for example, 150

degrees F, 180 degrees F, 210 degrees F, and the like.

Referring to the drum of FIGURES l and 2, and to the pan

5 pelletizer block in FIGURE 3, the seeds are fed continuously to an

inlet as at inlet end 12 of drum 10. Combination seed capsules,

produced as described above, are released from a discharge locus

such as discharge end 14 of the drum to a sizing apparatus 36 in

which the seed capsules are sized through conventional sizing

10 elements. Suitably-sized seed capsules are discharged from the

sizing apparatus as product for distribution. Undersize seed

capsules are fed back into mixer as shown in FIGURE 3. Oversized

fig seed capsules are fractured and screened for reprocessing.
" The recovered seed product can be further coated with any of

the coating materials described above, such as urea or other

inorganic or organic fertilizer, and/or with growth enhancers or

other desirable materials. Further, other types of coating 
materials such as water repellants can be coated onto the

discharged seed capsules for the purpose of importing additional

desirable properties to the seed capsules.

In the process of coating porous organic materials such as

sewage sludge or paper mill sludge as is optional in the invention, 
,2 with a second material which is applied for other than imparting

soil conditioning properties, for example an inorganic fertilizer,

25 the general size of the coated seed capsule may be the same after

applying the second material (e.g. inorganic fertilizer) as the

size of the previously—coated seed capsule, or may be similar in

size. Namely, the quantity of coating material added to the seed

capsule can be so small as to not materially affect seed capsule

30 size, or the coating material can be received into an e.g. porous

interior of the soil conditioning coating of the seed capsule, or

both.
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It is contemplated that the operation and functions of the

invention have become fully apparent from the foregoing description

of elements, but for completeness of disclosure, the usage of the

invention will be briefly described.

EXAMPLE 1

A coating drum as illustrated in FIGURES 1, 2 and 4 is used to

place a coating of paper mill sludge on grass seed. Raw material

10 grass seed about 4-6 millimeters long and about 0.5-1.0 millimeter

thick, is continuously fed to pre—treater 11, where the seed is

blended with powdered lime, powdered flyash, and a lignosulfonate

binder, to form partially—developed seed capsules comprising seeds

coated with relatively thinner coatings of the recited mixture of

coating materials. The partially—developed seed capsules are

continuously fed to inlet end 12 of drum 10, to form a bed 20 of

the partially—developed seed capsules. The drum rotates
 

continuously. The rolling of the drum, and the associated mixing

affect of the flights, provide a constantly changing top surface of

26 the bed. A paper mill sludge slurry is supplied in pipe 28 at

pressure sufficient to atomize the liquid sludge slurry. A liquid

sludge slurry is thus sprayed from nozzles 30 onto the top surface

of the bed of partially—developed seed capsules, applying a sludge

coating on those partially-developed seed capsules which are at the

 

25 upper surface of the bed at any given point in time.

The resulting seed capsules, of paper mill sludge coated

seeds, have a coating of soil conditioning sludge thick enough to

make the material a product marketable for its soil conditioning

content as well as for the seeds contained therein. Increased

30 levels of nitrogen and/or other plant nutrients can be added by,

without limitation, providing sprays of the other desired

materials, preferably subsequent to at least the initial sludge

slurry spray. Other materials can be included in one or more of
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the sprays e.g. to retard or enhance moisture permeation into or

out of the combination product in accord with the anticipated

storage and/or use environment of the product.

5 EXAMPLE 2

FIGURE 5 illustrates the equipment used in this EXAMPLE 2. As

seen therein, grass seed, lime, flyash, and calcium lignosulfonate

binder are fed to ribbon blender 111 by respective screw feeders

10 112A, 112B, 112C, 112D respectively. Ribbon blender 111

encapsulates the seed with a thin layer of the mixture of lime,

flyash, and lignosulfonate to thereby make partially—formed seed

capsules. The partially—formed seed capsules are discharged from

the ribbon blender and conveyed by conveyor 114 and belt feeder 116

to a tilted—pan pelletizer 118, which rotates about a fixed axis.

Paper mill sludge is received into a weigh hopper 120 at about

60% by weight water, and is fed by screw feeder 122 and.belt 124 to 
pin mixer 126. The pin mixer breaks down the fiber and fiber

clusters of the sludge into loose separate fibers, and discharges

the resultant material onto conveyor 128 which transports the

material to screw feeder 130, and thence into the tilted pan

pelletizer.

In the tilted. pan pelletizer, the partially—formed seed
 

capsules, (seeds being coated with lime, flyash, and

25 lignosulfonate) are mixed with the comminuted paper mill sludge and

thereby" coated with the sludge. By operation. of the tilted

rotating pan pelletizer, the larger seed capsules generally rise to

the top of the bed of seed capsules in the pan, and as additional

material (sludge and partially—formed seed capsules) are added to

30 the pan, the larger seed capsules overflow the lower edge of the

rotating pan, onto vibrating feeder conveyor 132.

The vibrating feeder conveyor feeds the seed capsules into

granulator 134 (e.g. rotating drum) where the seed capsules may be
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(e.g. spray) coated with inorganic fertilizer or other desired

material.

From the granulator, the seed capsules flow into dryer 136 and

are dried to a final product moisture of about 2—3% by weight

5 water. The resultant product is then screened and sized as before,

with undersized and oversized product seed capsules being recycled

for further processing.

Urea and other liquid inorganic chemical fertilizers can, as

10 indicated, be used as binders to bind together soil conditioning

coatings which are not readily self—bonded together. In such

embodiments, the urea or other liquid fertilizer composition serves

as the binder or glue which holds together the soil conditioning

material which is used as the coating. Other binding materials may 
be used either alone or in combination with the inorganic chemical

fertilizer. Any’ plant, nutrient components of the Ibinder/glue

composition contribute to the plant nutrient value, e.g. nitrogen, 
m phosphorous, and/or potassium, provided by the so—made seed

MM capsules. Thus, a binder/glue, or a multiplicity of binders/glues,
ii properly selected as to nutrient value can.provide, in the finished

:7 product, significant contribution to any desired fertility

analysis. 
A primary purpose of soil conditioning products is to

condition the soil in terms of properties other than direct

25 provision of plant nutrients.

The primary purpose of conventional inorganic chemical

fertilizer products is to directly provide plant nutrients. It is

well known that highly purified forms of inorganic chemical

materials are more concentrated than desired in close or intimate

30 proximity with seed, in the growing medium” Thus, inorganic

chemical fertilizers can be diluted in concentration and still have

sufficient nutrient content to be highly useful additives in soil

conditioning seed capsules of the invention. It is common practice
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to modify and thus dilute inorganic chemical fertilizer products

with filler materials that do not provide plant nutrients, in order

to provide less concentrated fertilizer products. To the

inventor's knowledge, such diluents, however, do not include soil

5 conditioning products, especially not organic soil conditioning

products.

It is conventionally known to apply commercially available

soil conditioning materials and inorganic fertilizers, in separate

applications, to a given common plot of soil to assist the soil in

10 growing a crop. For example, it is known to make a first broadcast

or other placement of lime to control pH of the soil, followed by

a second broadcast and/or row—applied placement of granular

inorganic chemical fertilizer. It is also known to make sequential

 applications of a soil conditioning material such as fresh or aged 

IE manure followed by inorganic fertilizer, all of which may be
separate from the step of applying seed. And where seed is indeed

applied in the same step, the seed and soil conditioner are not intimately bound in controlled positioning with respect to each

ii other in common in individual particles of the product so applied,

26 as in the invention.

To the inventor's knowledge, it is not known to apply soil

conditioning material and inorganic chemical fertilizer in a common carrier/particle. Nor is it known to apply seed in a seed capsule

wherein the seed is intimately combined with a soil conditioning

25 material in a common. particle, optionally with an inorganic

fertilizer component in controlled positioning with respect to the

seed in the same capsule as a seed—soil conditioning particle.

In those embodiments of the invention comprehending both soil

conditioning and inorganic fertilizer in the same seed

30 capsule/particle, the ratio of soil conditioning material to

inorganic chemical fertilizer material can vary, from, for example,

about 80% by weight up to less than 100% by weight soil

conditioning material, with corresponding greater than 0% up to
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about 20% by weight inorganic chemical fertilizer. Generally, the

invention as practically applied, however, is somewhat more

narrowly defined, because the practical benefits of the invention

are achieved at more balanced combinations of the soil conditioning

5 material and the inorganic chemical fertilizer.

Thus, a preferred amount of soil conditioning material is

about 90% by weight to about 98% by weight soil conditioning

material, in combination with about 2% by weight to about 10% by

weight inorganic chemical fertilizer. To the extent the soil

10 conditioning material is present in amount less than about 80% by

weight, the corresponding 20% by weight organic fertilizer in such

close and intimate proximity to the seed may be toxic to the seed.

To the extent the inorganic fertilizer is present in an amount of

less than 2% by weight, the beneficial fertility affects of the

fertilizer may not be perceived.

To the extent the inorganic fertilizer can be confined in a

layer displaced from the seed, a higher level of inorganic
 
: fertilizer may be used while limiting risk of a toxic response from

the seed. Referring now to FIGURES 6A—6D, in the embodiment of

26‘ FIGURE 6A, seed capsule 38A comprises a seed 40A coated with a

single generally homogeneous coating 42A. Coating 42A, as

illustrated in FIGURE 6A, may comprise only the soil conditioning 
material (e.g. paper mill sludge or sewage sludge), or may comprise

both the soil conditioning material and an inorganic fertilizer or

25 other inorganic material generally dispersed in coating 42A.

In FIGURE 6B, seed capsule 38B comprises a seed 40B coated

with a first layer 42B of soil conditioning material. A second

coating material is shown penetrated part—way through the first

layer 42B, thus to make a combination outer layer 443 comprising

30 the combination of the material of layer 42A and the material of

the second material, such as inorganic fertilizer.

In FIGURE 6C, seed capsule 38C comprises a seed 40C coated

with a first layer 42C of soil conditioning material. A second
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generally separate and distinct layer 46C of a second coating

material (e.g. inorganic fertilizer) is disposed outwardly on the

underlying first layer 42C. Layer 46C generally does not penetrate

layer 42C, whereby higher levels of inorganic fertilizer may be

5 used because of the effective displacement distance between the

seed and the second layer 46C. The second layer may be prevented

from penetrating the first layer by applying e.g. an intervening

layer which repels the second layer, for example wax, lignin, or

the like.

10 In FIGURE 6D, seed capsule 38D comprises a seed 40D coated

with a pre—coating layer 48D of dicalcium phosphate to densify and

configure the seed capsule precursor for the primary coating steps

la in drum 10 or pan pellitizer 118. Layer 42D of soil conditioning
E; material is disposed outwardly of pre—coating layer 48D. Other

15? materials such as at layers 443 or 46C can be added to any of the
embodiments, including that of FIGURE 6D to provide the properties

associated therewith. 
In alternative embodiments, seed capsules can comprise a seed

g coated with at least one heterogenous layer. The heterogenous
zfoi layer comprises at least two different Haterials substantially

commingled, uniformly or non—uniformly, within a single layer.

 Such materials can include, for example, soil conditioning material

and inorganic fertilizer, micronutrients, herbicides, fungicides,

binders and/or any other layer material contemplated by the present

25 invention.

While the soil conditioning material/sewage sludge or paper

mill sludge may contain a nominal amount of nitrogen and lesser

quantities of phosphorous, potassium, and ndcronutrients, these

small levels of plant nutrient content are generally not high

30 enough for the plant nutrients to be considered a primary

commercial asset. Yet only small nutrient amounts are desired so

close to the seed. Thus, in some uses, the nutrient content of the

sludge may be fully acceptable as the sole coating material on the
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seed in making suitable and acceptable seed capsules of the

invention.

Products of the invention offer a new combination of

properties, namely readily available excellent soil conditioning

5 properties in combination with the seed in a seed capsule wherein

size and density of the seed capsule are controlled to the desired

size and weight.

One of the properties offered by soil texture conditioners

such as sewage sludge and paper mill sludge is that of maintaining

l0 soil condition by retaining moisture in the soil, retarding

leaching of soil nutrients from the root zone, and attenuating

hardening, clumping, or other hard agglomeration characteristics of

the soil, which harder soils are more difficult for plant roots to

penetrate than are softer soils. Thus, improving the soil texture

condition, soil tilth, increases the efficiency with which plant 
nutrients are retained and used for plant nutrition, as well as

 generally improving the environment of the soil to accommodate, and

readily receive, root growth.

When soil conditioning" materials and. plant nutrients are

Zfi applied separately to the soil, as in the prior art, the ratio of

is applied jplant nutrients to applied. soil conditioning’ material

typically varies widely according to variations in the uniformity

 of the two applications of the two materials. Further, the soil

conditioning material is generally not closely associated with the

25 plant nutrient—containing fertilizer in the soil, and certainly

neither soil conditioner nor the fertilizer are controllably—

closely associated with the seed, such that nutrient absorption

benefits provided by the soil conditioning material are not

assuredly associated with respective particles of inorganic

30 chemical fertilizer materials, and neither the soil conditioning

material nor the inorganic fertilizer is controllably and

intimately associated with the seed as in a common capsule or other

particle as in the invention.
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Rather, where soil conditioning and fertilizer materials are

applied in separate applications and/or in applications separate

from the application of the seed, the bulk of the soil conditioning

material and the bulk of the inorganic chemical fertilizer are

generally at least somewhat separated from each other in space, and
that

cooperative benefit of the soil conditioning material as relates to

physically separated from the seeds, such potential

solvation and up—take of soil moisture and/or of the inorganic

chemical fertilizer by the seed are not obtained, and/or are not

obtained in controlled close association with the seed.

When the soil conditioning material, the inorganic chemical

fertilizer materials, and the seed are separately applied to soil

with different sets of rates of

such that the

equipment, the respective

application vary desired ratios between the

quantities of the several materials are applied somewhat non-

uniformly. The variances from uniformity will be different for

each of the applications, thus adversely skewing the relative

ratios of the materials with respect to each other at different

locations in the e.g. field. Further, when applied separately to

the soil, the seed and the soil conditioner are not necessarily in

intimate contact with each other as they are when both materials

are combined into a single combined seed capsule product as in the

invention. Nor is the seed in closely controlled proximity (e.g.

within the same capsule) with the inorganic fertilizer. In

reality, then, any fertilizer added to the soil but not in close

proximity to the seed applied to the same soil during e.g. the same

growing season, is of reduced.value or no value to that application

of seed, whereby little or no value is realized, during that

growing season, from the application of such material to the soil.

The amounts of soil conditioning material and inorganic

fertilizer added to the soil at any given time represent a small

fraction of the "soil" in the plant growing zone (root zone).

Thus, in the conventional practice of providing separate
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applications of plant nutrients and soil conditioning material, in

addition to the seed, only small fractions of the newly applied

soil conditioning material and plant nutrient come into proximate

cooperating relationship with each other and with the seed. Thus,

5 the seed and any plant newly emergent from the seed are benefitted

only to the extent the overall average root zone of the soil is

benefitted by the applied soil conditioning material

Even.were combinations of soil conditioner, inorganic chemical

fertilizer, and seed are to be applied as separate and distinct

10 physical product particles, using a single application apparatus

and a single application process, the individual particles of soil

conditioner, individual particles of inorganic chemical fertilizer,

and individual particles of seed would be separated from.each other

to a significant degree, during the application process, such that

the benefits of intimate association with each other in the soil

would be lost. Indeed, the seed benefits from intimate contact 
with a substantial quantity of soil conditioner, but can tolerate

 intimate contact with only limited concentrations of fertilizer

W chemicals. Rather, fertilizer chemicals should iJ1 general be
displaced from, but controllably located close to the seed.

; In an uncontrolled.application of fertilizer by an application

separate from application of the seed, as in the prior art, some of 
:% the seed might be expected to be placed so close to some of the

inorganic fertilizer as to be damaged by the toxic affect of such

25 close association. Thus, the benefit of intimate contact between

organic soil conditioning material, inorganic chemical fertilizer,

and seed, is reduced and largely lost because of low levels of

intimate association between the soil conditioning material and the

seed, and unpredictable, uncontrolled levels of association.between

30 the seed and the inorganic chemical fertilizer, outside the

combination of the invention, of soil conditioning coating of the

seed, and optional addition of inorganic fertilizer at controlled
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location with respect to the seed, all in the same seed capsule, as

taught herein.

By combining an organic soil conditioning material in the same

seed. capsule with the seed, highly effective levels of soil

5 conditioner are assuredly associated with the seed as the seed

germinates and begins to grow. Where suitable levels of plant

nutrient fertilizer are incorporated into the same seed capsule,

growth of the newly—germinated plant is further enhanced. In

either case, the soil conditioning materials can and do tend to

10 retain moisture and nutrients in the soil in the defined area of

the seed capsule by a variety of mechanisms, providing an extended

time period during which nutrients can be taken up by the plants.

For example, organic soil conditioning material may retain

moisture, reducing moisture drainage from the soil, such that the

rate of leaching of the nutrients is, in general, reduced.

Further, the soil conditioning material may absorb or otherwise

physically or chemically attach to plant nutrient materials in the

chemical fertilizer material, thus further retarding leaching of

 
the plant nutrient away from the seed.

While applicant cannot place an exact time period on the

increase in the extent to which the soil conditioning materials

retard leaching of the plant nutrients from proximity with the

seed, thereby holding the plant nutrients available for up—take by

the plant, any increase in time during which the nutrients are held

 
25 in the soil proximate the newly—emerging plant is beneficial to

meeting the nutritional needs of the plant being so fed.

By incorporating soil conditioning materials and optionally

plant nutrient fertilizers, in the seed capsules, the invention

offers an efficiency of application of soil conditioning materials

30 in proximity to the seeds most beneficially affected thereby, in a

beneficial association never before available. Optional addition

of plant nutrients to the same seed capsule provides a largely

self—contained microcosm of seed, soil conditioner, and inorganic
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fertilizer in intimate yet controlled spatial relationship with

each other, whereby the controlled spacings provide enhanced plant

growth benefit. Namely, soil conditioning materials and plant

nutrients are somewhat beneficial to each other for the overall

5 cooperative achievement of soil fertility in the presence of the

newly emerging plant which is dependent on such plant nutrients,

and on moisture retained by the soil conditioner for uptake of such

plant nutrients.

While soil conditioning" materials do perfornl a number of

10 highly interdependent tasks, one such task is in assisting in

maintaining the plant nutrients in the root zone where they can be

effectively used by the plants when needed. Another such task is

in assisting in making the soil soft and friable in the root zone

w whereby the newly—emerged and very tender plant roots more readily

fifi penetrate the soil as they grow.
3 Where both soil conditioner and fertilizer are incorporated

with the seed into the seed capsule, the soil conditioner assists 
in strategically maintaining the combination of soil conditioner

and plant nutrients in close and controlled proximity to each other

ii and to the seed in the soil. Such strategic placement virtually
; assures that the soil conditioning material and inorganic chemical

fertilizer are bound to each other, in proximate relationship with 
 
e the seed, for a time, such that wherever the seed capsule may land

when the seed is sown, the seed will have the initial benefit of

25 both soil conditioner and plant nutrients in intimate proximity

with itself, irrespective of any" condition. of the surrounding

growth medium. Thus, in the invention, soil conditioning material

and optionally inorganic chemical fertilizer, are inherently bound

to each other, and to the seed, as by the coating process, and

30 inherently assist the seed in achieving desired germination and

strong early growth.

By incorporating the soil conditioning material in the same

seed capsule with the seed, the invention ensures that the seed has
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benefit of intimate relationship with a beneficial amount of soil

conditioner material. The seed thus receives the advantage of the

beneficial amount of soil conditioner material irrespective of the

overall tilth of the soil and irrespective of the overall level

5 soil conditioner, e.g. soil texture conditioner, in the root zone

of the soil with which the seed capsule becomes associated for seed

and plant growth purposes.

Referring to FIGURE 7, a population of seed capsules 38 are

disposed at the top surface of a cross section of soil. Root zone

10 150 of the soil is generally defined to that depth of the soil

which typically receives roots of growing plants, and is generally

defined. within 20-30 inches of the top surface of the soil.

Generally, and preferably, the root zone should have a soft

texture, rich in organic and/or other soil conditioning material in

order to provide good tilth, and desirable moisture and nutrient holding properties. Underlying root zone 150 is subsoil 152 which

 typically contains little organic matter.
 

It is a well known agricultural phenomenon that, in soil used

for intensive crop production, the root zone tends, over time, to

ZQ become relatively depleted of organic soil conditioning material,

illustrated at 154 in FIGURE 7, negatively affecting soil tilth and

texture. While wholesale addition of organic soil conditioning 
~= material can improve the overall tilth. of the soil, FIGURE '7

illustrates application of the invention.wherein the texture of the

25 material immediately adjacent the seed, namely coating 42, provides

beneficial properties attributable to soil having desirable

texture.

FIGURE 8 illustrates that coating 42 draws moisture 154 from

the soil, into the capsule, where the moisture is available to

30 assist in germination of seed 40. In the process, traverse of the

moisture through second coating 46C releases plant nutrient

material into the moisture, as well as downwardly into the soil

adjacent the seed capsule, as illustrated at 156. Thus, the root
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158 emerging from the seed emerges into an initial growth medium,

coating 42, having texture, moisture, and plant nutrient highly

advantageous to early plant growth. As root 158 advances further

downward, the upper‘ portion. of the underlying soil under the

5 capsule where the seed first enters the soil, has also been

beneficially affected to the good of the plant by plant nutrients

156, and by nwisture attracted or held in the vicinity of the

capsule, as a result of the presence of the soil conditioning

material in the capsule.

10 The relative amounts of the soil conditioning material and the

inorganic chemical fertilizer material in the seed capsule vary

significantly in accord with the specific application, and any

specific interactivity desired of the soil conditioning material

and inorganic chemical fertilizer. For example, in a particular

combination of soil conditioning material and inorganic fertilizer

a particular plant crop to be nourished by the product may require

a higher amount of plant nutrient, or a specific analysis of plant 
nutrients, in order to be properly fed at and shortly after the

stage of germination.

ii Thus, for a given specific application of combination seed
U: capsule (with fertilizer) product of the invention, the relative

amount of inorganic chemical fertilizer, and the fertilizer 
,$ analysis, may be increased or decreased from some "standard" in the

interest of achieving a functionally adequate feeding of the newly

25 germinated seedlings. Namely, the NPK etc. nutrient levels

provided in a given seed capsule product of the invention can be

set and controlled at the fertilizer manufacturing plant in accord

with the respective NPK etc. nutrient needs of the seed to be

supported, or of the soil or other growth medium to which the

30 combination fertilizer of the invention is to be applied.

In any embodiments, whether or not specifically discussed

here, the fabricated seed capsules are kept sufficiently cool, and

are kept sufficiently dry, to avoid the seed capsules sticking to
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each other, caking, and the like, and to prevent premature

germination of the seed. Where liquid is used to obtain the

coating material in liquid state, sufficient liquid is removed

during or shortly after the coating step to avoid the seed capsules

5 sticking to each other, or caking, or the like. Where the seed

capsules are made by process other than the process described here,

the details of the process will determine proper cooling, drying,

or other steps to provide a finished, dry, solid seed capsule or

like product. A dry such product generally has moisture content

10 less than 10% by weight, preferably less than 5% by weight, most

preferably less than 3% by weight.

As suggested by the description hereinabove, the processes of

the invention are generally carried out to make combination seed

improvement products solely by using physical processes such as

coating and drying. While some ndnor chemical reactions may

inadvertently accompany such.physical processes, the invention does

not rely on any chemical reaction for achievement of the objectives

thereof. Rather the invention is focused on a physical combination

of starting materials, which.physical combination results in mutual

benefits of the two starting materials (seed and soil conditioner,

and optional inorganic chemical fertilizer) functioning intimately

 
together, in primarily physical and physico—chemical relationship,

 
~@ to produce an overall increase in benefits of plant germination and

T early plant growth with.such combination seed improvement products.

25 The relative amounts of seed and coating material depend on

the overall benefits desired. to be achieved fron1 the coating

operations. In general, the seed will comprise from about 0.1% to

about 75% of the overall weight of the seed capsule. the coating

material thus represents about 25% to about 99.9% by weight of the

30 seed capsule. Where the seed content is low, the general benefit

of the product is that of soil conditioning, with some seed

application. Such product is well suited for application to e.g.

_ 45 _

F’- 199 UT EX. 2025

SteadyMed v. United Therapeutics
|PR2016-00006



P. 200 UT Ex. 2025 
SteadyMed v. United Therapeutics 

IPR2016-00006

29214

a healthy lawn for general improvement of soil condition, and

modest fill—in of bare spots with seed.

Another benefit of low seed content by weight, especially with

quite small seeds, is in creating a larger size seed capsule, and

5 thereby facilitating the handling of such seed in commonly—used

seed handling machines such as grain drills or seed broadcast

machines.

Typically, however, a higher seed content is preferred so as

to have major impact on the number of plants which are caused to

10 germinate by application of such product. Thus, for a seed about

0.5-1.0 mm thick and about 4-7 mm long, a preferred fraction of

seed is about 1% to about 50%, preferably about 1.5% to about 20%,

more preferably" about 2% to about 10% by weight seed, with

respective amount of soil conditioner and optionally fertilizer.

For example, in a preferred product of the invention, an above

mentioned grass seed about 0.5-1.0 mm thick and about 4-7 mm long,

when coated produces a seed capsule about 4 mm across and about 6-9 
mm long. Smaller, or larger, seed capsules may be made and used as

desired.

Zfi The size and density of the seed capsules can be readily

controlled. using conventional sizing equipment and processing‘M6'"...
parameters of the coating process, so as to provide a uniform

product of a wide range of sizes and densities. With the size and 
density of any seed thus controllable, the size and density may be

25 selected and.specified for enhancing control and efficiency of seed

handling and/or distribution. For example, tiny seeds such as

lettuce, carrots, cabbage, and alfalfa, may be sized and weighted

for easy and assured handling and distribution, whether by hand or

by machine. Seeds which are non—aerodynamic, or which are so light

30 as to be blown around, such as grass seed, can be made heavy and

compact enough as to assuredly remain on location where sown after

being planted. For example, non-aerodynamic seeds, after treatment

according to the invention, can be broadcast—applied using
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conventional equipment such as is used to broadcast apply granular

fertilizer over e.g. 43 foot wide application paths.

Where time controlled germination is desirable, a population

of combination seed capsules, having at least one soil conditioner

5 and one or more nutrients, can be planted in conjunction with non-

coated seeds. As a result, non—coated seeds will germinate at an

earlier stage than the population of combination seed capsules.

Such staggering of germination times allows, for example, the non-

coated seeds to use the available soil nutrients with less

10 competition (i.e. less seeds using limited nutrient supply). At a

later time, when the coated seeds germinate, such seeds can use the

nutrients leached from their combination seed capsules to

germinate.

_M Where e.g. small such seeds are desirably planted in close

fig proximity with each other, and wherein a relatively larger size
seed capsule is desired for ease of handling such that the large

size seed capsule would potentially interfere with such close 
placement of the seeds with respect to each other, then and in such

"ii"ii
, situation, multiple seeds may" be employed in individual seed

capsules, e.g. generally uniformly distributed throughout the seed

capsule, so as to provide for sufficiently close spacing of the

seeds from each other.

Paper mill sludge, as is suggested as a coating material 
herein, is a resultant by—product of papermaking, typically from

25 e.g. a de—inking process in the paper mill.

By utilizing paper mill sludge and/or sewage sludge as taught

herein, one contemplates beneficially and suitably disposing of

significant quantities of industrial waste which otherwise is

disposed of by landfilling.

30 Where the product of the invention is applied as to a

residential or like lawn, as in an agricultural field, the seed is

applied to the soil in intimate combination (seed capsule) with the

soil conditioner, such that the soil conditioner serves as moisture
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retainer and sun shield. In addition, the seed capsule is much

heavier and dense than the seed itself, whereby the seed capsule

provides substantial protection against the seed being washed away

in surface water run—off. Thus, the coating about the seed serves

5 many of the functions typically performed by the conventionally-

used straw mulch. Accordingly, product of the invention can be

used to seed new lawns without any need for use of straw or any

other mulch material.

Where seed is desirably used to fill in bare spots in the

10 lawn, such seed, especially fertility—enhanced seed capsules, may

be applied desirably in one of two ways. First, the coated seed

capsule product may" be applied. only" to jperceived. bare spots,

without use of straw. The soil conditioner in the seed capsules

 serve the functions of the straw as described above, but perform

15‘ better than straw because of the close association between the seed

and the soil conditioner.

In the alternative, the coated seed capsule product may be broadcast generally over the entire lawn. Where the lawn is

already healthy with thick grass growth, the soil conditioner and

Z& fertilizer will benefit the existing grasses, with minimal

germination and growth of new seed from the seed capsules. Where

the existing grass is thinner, the seeds in the seed capsules will 
4; have room and light to grow, whereby the combined properties of

seed, soil conditioner, and fertilizer, in intimate relationship

25 with one another, will be efficaciously used.

Where seed capsules of the invention are used to establish a

new lawn, the soil conditioner in the seed capsules serve the

functions of the straw as described above, obviating the need for

straw in establishing the lawn seeding.

30 Those skilled in the art will now see that certain

modifications can be made to the apparatus and methods herein

disclosed with respect to the illustrated embodiments, without

departing from the spirit of the instant invention. And while the
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invention has been described above with respect to the preferred

embodiments, it will be understood that the invention is adapted to

numerous rearrangements, modifications, and alterations

To the extent the following claims use means plus function

5 language, it is not meant to include there, or in the instant

specification, anything not structurally equivalent to what is

shown in the embodiments disclosed in the specification.
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CLAIMS

Having thus described the invention, what is claimed is:

l. A combination seed capsule, comprising:

(a) at least one viable seed, having an outer surface

and acting as a core or psuedo—core of said

combination seed capsule; and

(b) a coating of a composition comprising a soil

conditioning material mounted proximate, including

disposed outwardly of the outer surface of said

seed.

2. A combination seed capsule as in Claim 1, said coating

providing at least one of

(i) enhancing broadcast flight properties of said

combination seed capsule;

(ii) reducing susceptibility to deleterious affects of

weather on said combination seed capsule;

(iii)enhancing resistance of said combination seed

capsule to attack by animals or spore—formers;

(iv) staged germination of ones of said seed capsules,

having seeds, under a given set of conditions, over

a period of time longer than the range of

germination times inherent in said seeds;
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(v) enhancing control of moisture about said seed

thereby to assist in seed germination;

(vi) release of plant nutrients into soil onto which

said combination seed capsule is placed;

(vii) soil conditioning effect to soil onto which said

combination seed capsule is placed;

(viii) staged release of plant nutrients into soil

onto which said combination seed capsule is

placed, over a period of time longer than the

range of times inherent in the chemical

 composition so released;

(ix) higher embryo emergence and survival rate in. a

 population of said seed capsules, thereby reducing

 required seed planting density for a desired plant
1‘,13

population density; and

.,u...ix”‘
(X) assisting in stabilizing moisture content in soil

on which such seed capsule is disposed. 
3. A combination seed capsule as in Claim 1 wherein said

seed is selected from the group consisting of grass, vegetables,

grains, and flowers.

4. A combination seed capsule as in Claim 1, said coating

further comprising said soil conditioning material in combination

with at least one ingredient effective to reduce susceptibility of
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said seed capsule to deleterious affect of at least one of animals,

weeds, and spore—formers.

5. A combination seed capsule as in Claim 4 wherein said at

least one ingredient to reduce susceptibility of the seed capsule

is selected from the group consisting of herbicides, fungicides,

and a bitter substance.

6. A combination seed capsule as in Claim 5 wherein said

fungicide comprises metalaxyl.

7. A combination seed capsule as in Claim 1, said coating

comprising a first coating, said combination seed capsule further

comprising a second coating, separate from said first coating, and 
comprising’ at least one ingredient effective to reduce

susceptibility of said seed capsule to deleterious effect of at

é least one of animals, weeds, and spore—formers.

8. A combination seed capsule as in Claim 1, effective to 
provide a plant nutrient at a desirable controlled distance from a

plant seedling emerging from said seed, in an amount beneficial to

said plant seedling.

9. A combination seed capsule as in Claim 1, said coating

comprising a first coating, said combination seed capsule further

comprising a second coating of a second coating material

intermingled with said first coating material in an outer portion

of said first coating, and generally displaced from said seed.
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10. A combination seed capsule as in Claim 9 wherein said

second coating material comprises a plant nutrient, beneficial in

location and in amount of availability, to plant seedling emerging

from said seed.

ll. A combination seed capsule as in Claim 9 wherein said

second coating composition comprises an inorganic form of a plant

nutrient and is selected from the group consisting of nitrogen,

phosphorus, and potassium.

 12. A combination seed capsule as in Claim 9 wherein said

§” second coating composition comprises an inorganic form of a plant
nutrient and is selected from the group consisting of ‘urea,

monammoniunxphosphate, diammoniun1phosphate, superphosphate, triple 
superphosphate, dicalcium phosphate, and potash.

"«.s"i§

(\..,ll
13. A combination seed capsule as in Claim 9 wherein said

second coating composition comprises an inorganic form of a plant nutrient is selected from the group consisting of sulfur,

manganese, copper, boron, iron, magnesium and chromium.

14. A population of combination seed capsules of Claim 1,

said population of seed capsules comprising coatings having a range

of properties affecting germination rate of said seeds, thereby to

stage germination of said seeds in said population over a period of

time longer than the range of germination times inherent in

uncoated ones of said seeds.
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15.

wherein said range of properties comprises at least one of (i) a

A population of combination seed capsules as in Claim 14

range of hardnesses and (ii) a range of thicknesses, of said

coatings.

16. A combination seed capsule as in Claim 1, said coating

comprising a first layer of said soil conditioning material, and

including a second layer comprising an inorganic fertilizer.

17. A combination seed capsule as in Claim 1, said coating

comprising a first layer of said soil conditioning material, and

including a second layer comprising at least one micronutrient.

18.

micronutrient is selected from the group consisting of sulfur,

A combination seed capsule as in Claim 17 wherein said

manganese, copper, boron, iron, magnesium and chromium.

19. said soil

conditioning material comprising a sludge composition.

A combination seed capsule as in Claim 1,

20. said soil

conditioning material comprising a fiber—containing by—product of

A combination seed capsule as 1J1 Claim 1,

a paper making operation.

21. said seed

capsule comprising a water—leachable plant nutrient, and a leach-

A combination seed capsule as in Claim 1,
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retardant composition effective to retard leaching of said

leachable plant nutrient out of said combination seed capsule.

22. A population of combination seed capsules of Claim 1,

said coating in ones, but less than all, of said population,

comprising an ingredient effective to retard effective penetration

of a seed—germinating environment to said seed for germination

thereof.

23. A combination seed capsule as in Claim 1, said seed

capsule comprising an inner layer on the outer surface of said

 seed, and an outer layer, said inner layer enhancing properties of

said seed for acting as nucleus in an agglomeration operation

agglomerating said coating onto said inner layer.

 
in 24. A combination seed capsule as in Claim 1 wherein said

coating comprises an admixture of said soil conditioner and a plant 

g4 nutrient.

 

25. A combination seed capsule as in Claim 1 wherein said

coating remains generally disposed about said seed until said seed

germinates.

26. A plant growing system, comprising:

(a) a plant growing medium extending over an area, said plant

growing medium having a root zone, and a top surface of

said root zone generally corresponding with a top surface
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of said plant growing medium, said plant growing medium

having a first overall soil condition and texture; and

(b) a population of seed capsules disposed over the top

surface of said plant growing medium, said seed capsules

comprising individual seeds, having outer surfaces, and

coatings of soil conditioning material disposed.outwardly

of the outer surfaces of said seeds,

said coatings of said seed capsules providing localized germination

and growth environments, at and adjacent said seeds, having

texture, and nutrient and water holding properties for supporting

seedling health, superior to respective said.properties as provided

 overall in the root zone of said plant growing medium.

27. A growing system as in Claim 26, said coatings remaining 
generally disposed about said seeds until respective ones of saidas‘H

seeds germinate.

ismii

28. A growing system.as in Claim 26, said coatings providing 
at least one of

(i) enhancing broadcast flight properties of said

combination seed capsule;

(ii) reducing susceptibility to deleterious affects of

weather on said combination seed capsule;

(iii)enhancing resistance of said combination seed

capsule to attack by animals or spore—formers;
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(iv) staged germination of ones of said seed capsules,

having seeds, under a given set of conditions, over

a period of time longer than the range of

germination times inherent in said seeds;

(v) enhancing control of moisture about said seed

thereby to assist in seed germination;

(vi) release of plant nutrients into soil onto which

said combination seed capsule is placed;

(vii) soil conditioning effect to soil onto which said

combination seed capsule is placed;

 

%= (viii) staged release of plant nutrients into soil

“” onto which said combination seed capsule is

placed, over a period of time longer than the 
range of times inherent in the chemical

composition so released;

(ix) higher embryo emergence and survival rate in a

population of said seed capsules, thereby reducing 
required seed planting density for a desired plant

population density; and

(X) assisting in stabilizing moisture content in soil

on which such seed capsule is disposed.

29. A growing system as in Claim 26 wherein said seeds are

selected from the group consisting of grass, vegetables, grains,

and flowers.

F’- 211 UT EX. 2025

SteadyMed v. United Therapeutics
|PR2016-00006



P. 212 UT Ex. 2025 
SteadyMed v. United Therapeutics 

IPR2016-00006

29214

30. A growing system as in Claim 26, said coatings further

comprising said soil conditioning material in combination with at

least one ingredient effective to reduce susceptibility of said

seed capsules to deleterious affect of at least one of animals,

weeds, and spore—formers.

31. A growing system as in Claim 26, said coating comprising

a first coating, said combination seed capsules further comprising

a second coating, separate from said first coating, and comprising

at least one ingredient effective to reduce susceptibility of said

seed capsules to deleterious effect of at least one of animals,

weeds, and spore—formers.

 

f 32. A growing system as in Claim 26, effective to provide

plant nutrients at desirable controlled distances front plant

seedlings emerging from said seeds, in amounts beneficial to said 
plant seedlings.

33. A growing system as in Claim 26, said coatings comprising

first coatings, said combination seed capsules further comprising 
second coatings of second coating materials intermingled with said

first coating materials in outer portions of said first coatings,

and generally displaced from said seeds.

34. A growing system as in Claim 33 wherein said second

coating materials comprise plant nutrients, beneficial in location

and in amount of availability, to plant seedlings emerging from

said seeds.
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35. A growing system as in Claim 26, said population of seed

capsules comprising coatings having a range of properties affecting

germination rates of said seeds, thereby to stage germination of

said seeds in said population over a period of time longer than the

range of germination times inherent in uncoated ones of said seeds.

36. A growing system as in Claim 26, said coatings comprising

first layers of said soil conditioning material, and including

second layers comprising inorganic fertilizer.

37. A growing system as in Claim 26, said soil conditioning

ii material comprising a sludge composition.

38. A growing system as in Claim 26, said soil conditioning material comprising a fiber—containing by—product of a paper making

operation.

39. A growing system as in Claim 26, said seed capsules

comprising inner layers on the outer surfaces of said seeds, said 
inner layers enhancing properties of said seeds for acting as

nucleus in an agglomeration operation agglomerating said coatings

onto said inner layers.

40. A growing system as in Claim 26 wherein said coatings

comprise admixtures of said soil conditioner and plant nutrient.
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41. A method of providing plant micronutrients to soil, the

method comprising placing onto the soil a population of combination

and a coatingseed capsules, each comprising at least one seed,

comprising a plant micronutrient material.

42. A method as in Claim 41,

coating comprising the plant micronutrient, and a second coating,

the coating comprising a first

separate and distinct from the first coating, and comprising a soil

conditioning material.

43. A method as in Claim 41, the coating providing at least

one of

(i) enhancing broadcast flight properties of said

combination seed capsule;

(ii) reducing susceptibility to deleterious affects of

weather on said combination seed capsule;

(iii)enhancing resistance of said combination seed

capsule to attack by animals or spore—formers;

(iv) staged germination of ones of said seed capsules,

having seeds, under a given set of conditions, over

a period of time longer than the range of

germination times inherent in said seeds;

(v) enhancing control of moisture about said seed

thereby to assist in seed germination;

(vi) release of plant nutrients into soil onto which

said combination seed capsule is placed;
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(vii) soil conditioning effect to soil onto which said

combination seed capsule is placed;

(viii) staged release of plant nutrients into soil

onto which said combination seed capsule is

placed, over a period of time longer than the

range of times inherent in the chemical

composition so released;

(ix) higher embryo emergence and survival rate in a

population of said seed capsules, thereby reducing

required seed planting density for a desired plant

population density; and

 
§* (X) assisting in stabilizing moisture content in soil

on which such seed capsule is disposed.

 
f” 44. A method as in Claim 41, the coating providing a plant

=3 nutrient at a desirable controlled distance from a plant seedling

L emerging from the seed, in an amount beneficial to the plant

seedling. 
45. A method as in Claim 41, the coating comprising a first

coating, the combination seed capsule further comprising a second

coating of a second coating material intermingled with the first

coating material in an outer portion of the first coating, and

generally displaced from the seed.

46. A Inethod. as in. Clain1 45 wherein the first coating

comprises plant. micronutrient material and. the second. coating

_6]__

F’- 215 UT EX. 2025

SteadyMed v. United Therapeutics
|PR2016-00006



P. 216 UT Ex. 2025 
SteadyMed v. United Therapeutics 

IPR2016-00006

29214

comprises plant nutrient material comprising" at least one of

nitrogen, phosphorus, and potassium.

47. A. method as in Claint 41 wherein the micronutrient

composition comprises a plant nutrient selected from the group

consisting of sulfur, manganese, copper, boron, iron, magnesium and

chromium.

48. A method as in Claim 41, the coating comprising a first

layer of the soil conditioning material, and including a second

layer comprising an inorganic fertilizer.

 

49. A method as in Claim 41, the coating comprising a sludge

composition. 
ff 50. A method as in Claim 41, the coating comprising a fiber-

containing by—product of a paper making operation.

 
51. A method as in Claim 41, the seed capsule comprising an

inner layer on an outer surface of the seed, and an outer layer,

the inner layer enhancing properties of the seed for acting as

nucleus in an agglomeration operation agglomerating the coating

onto the inner layer.

52. A method as in Claim 41 wherein the coating comprising an

admixture of soil conditioner and a plant nutrient.
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53. A method as in Claim 41 wherein the coating remains

generally disposed about the seed until the seed germinates.

54. A method of providing a seed bed having enhanced growing

conditions for growing seed, the method comprising:

(a) coating a population of the seeds with material,

and thereby providing coatings thereon of such

material, tending to stabilize, in the seed

capsules, or in soil on which the seed capsules are

disposed coating compositions which tend to hold,

moisture adjacent the seeds in the seed capsules or

in soil adjacent the seed capsules, in such 
quantities and for such times as to enhance growing

conditions for the seeds; and

(b) placing the population of seeds on soil effective
 

to support germination of the seeds which are in

f; the seed capsules.

55. A method as in Claim 54, the coatings providing at least 
one of

(i) enhancing broadcast flight properties of said

combination seed capsule;

(ii) reducing susceptibility to deleterious affects of

weather on said combination seed capsule;

(iii)enhancing resistance of said combination seed

capsule to attack by animals or spore—formers;
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(iv) staged germination of ones of said seed capsules,

having seeds, under a given set of conditions, over

a period of time longer than the range of

germination times inherent in said seeds;

(V) release of plant nutrients into soil onto which

said combination seed capsule is placed;

(vi) soil conditioning effect to soil onto which said

combination seed capsule is placed;

(vii) staged release of plant nutrients into soil

onto which said combination seed capsule is

placed, over a period of time longer than the 
3* range of times inherent in the chemical

composition so released; and

(viii) higher embryo emergence and survival rate in a 
population of said seed capsules, thereby

 reducing required seed planting density for a

desired plant population density.

 
56. A method as in Claim 54 wherein the seeds are selected

from the group consisting of grass, vegetables, grains, and

flowers.

57. A method as in Claim 54, effective to provide a plant

nutrient at desirable controlled distances from plant seedlings

emerging from the seeds, in amounts beneficial to the plant

seedlings.

P- 213 UT EX. 2025

SteadyMed v. United Therapeutics
|PR2016-00006



P. 219 UT Ex. 2025 
SteadyMed v. United Therapeutics 

IPR2016-00006

29214

58. A method as in Claim 54, the coatings comprising first

coatings, the combination seed capsules further comprising second

coatings of second coating materials intermingled with the first

coating materials in outer portions of the first coatings, and

generally displaced from the seeds.

59. A method as in Claim 58 wherein the second coating

materials comprise plant nutrients, beneficial in location and in

amount of availability, to plant seedlings emerging from the seeds.

60. A. method. as in Clain1 58 wherein. the second coating

compositions comprise inorganic forms of plant nutrients and are

selected from the group consisting of nitrogen, phosphorus, and

potassium. 
,§ 61. A method as in Claim 54, the population of seed capsules
“ comprising coatings having a range of properties affecting£,,,£x

»3 germination rate of the seeds, thereby to stage germination of the
»|‘~.'»'.,,

ti seeds in the population over a period of time longer than the range

of germination times inherent in uncoated ones of the seeds.‘3.3"i*Hllixi‘s.,.iI

62. A method as in Claim 54, the coatings comprising first

layers of the soil conditioning material, and including second

layers comprising inorganic fertilizer.

63. A method as in Claim 54, the coatings comprising first

layers of the soil conditioning materials, and including second

layers comprising micronutrients.
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64. A method as in Claim 54, the soil conditioning materials

comprising sludge compositions.

65. A method as in Claim 54, the soil conditioning materials

comprising fiber-containing by—products of paper making.

66. A method as in Claim 54, the seed capsules comprising

water—leachable plant nutrients, and leach—retardant compositions

effective to retard leaching of the leachable plant nutrients out

of the combination seed capsules.

67. A method as in Claim 54, the seed capsules comprising

inner layers on the outer surfaces of the seeds, and outer layers,

the inner layers enhancing properties of the seeds for acting as

nuclei in agglomeration operations agglomerating the coatings onto

 
the inner layers...:ika.-is,

«s’.‘.iutillliiismii{in.;‘,II.. 68. A method as in Claim 54 wherein the coatings comprise

admixtures of the soil conditioners and plant nutrients.

69. A method as in Claim 54 wherein the coatings remain

generally disposed about the seeds until the seeds germinate.

70. A method of making a pwpulation of combination seed

capsules, each comprising a seed, and a coating of a soil

conditioning material, the method comprising:
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(a) pre—coating the seed with a material which enhances

the ability of the seed to act as a nucleus in an

agglomeration operation, to form a pre—coated

substrate; and

(b) subsequently coating the pre—coated substrate with

a soil conditioning material.

71. A method as in Claim 70 wherein the pre—coating material

comprises dicalcium phosphate.

72. A method as in Claim 70 wherein the pre—coating step

results in an overall increase in the density of pre—coated seed

combination.

73. A method as in Claim 70 wherein the pre—coating is

accomplished by spraying the pre—coating material onto the seed.

74. A method of providing an enhanced seed germination

environment in combination with placement of a controlled amount of

plant nutrients in controlled proximity to each seed, the method

comprising:

(a) providing a population of seeds, coated.with a soil

which

germination of the seeds, and with plant nutrient

conditioning material tends to enhance

composition effective to enhance growth of plant

embryos emerging from the seeds; and
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(b) placing the population of seeds on soil effective

to support germination of the seeds.

75. A method as in Claim 74 wherein the coating material

includes therein a second ingredient comprising plant nutrient

moieties.
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gBj3TRAC'I‘ OF THE DISCLOSURE

This invention pertains to combination seed capsules wherein

each seed capsule includes both moieties of at least one soil

conditioner and at least one seed, and optionally, one or more

inorganic chemical fertilizer, growth enhancer, binder, and/or

anti~fungal agent. The combination seed capsules are made by

physically combining the respective soil conditioner and seed with

one other, in the absence of any requirement for chemical reactions

in the process of so combining the respective materials. The

combination seed capsules provide cooperative and beneficial

effects of the soil conditioner and the optional inorganic

fertilizer, working together in controlled intimate relation with

the seed, to enhance the germination and growth processes of the

seed, and the plant emergent therefrom, greater than when the soil

conditioner and seed, and optionally inorganic chemical fertilizer,

are applied to the soil separately; the improvement being a result 
of the intimate relationship of the respective materials in theIf

combination seed capsule, whereby the respective materials

i;,,,u cooperate with each other in support of germination and plant

‘-;£',,,.. growth .

 

F’. 223 UT EX. 2025

SteadyMed v. United Therapeutics
|PR2016-00006



P. 224 UT Ex. 2025 
SteadyMed v. United Therapeutics 

IPR2016-00006

    Docket No.

29214

CERTIFICATE OF MAILING BY "EXPRESS MAIL" (37 CFR 1.10)

Daniel Paul Madigan et al    App|icant(s):  
  

 

  

 
 

 Group Art Unit

Unassigned

Examiner   Serial No.

Unassigned

Filing Date

07/10/98     
 

Unassigned

 SEEDING TREATMENTS

 
lnvenfion:

 

 

 

I hereby certify that this 
(Identify type ofcorrespondence)

is being deposited with the United States Postal Service "Express Mail Post Office to Addressee" service under

37 CFR 1.10 in an envelope addressed to: The Assistant Commissioner for Patents, Washington, D.C. 20231 on

July 10, 1 998
(Date)

Jerry F. Janssen
(Typed or Printed Name ofPerson Mailing Correspondence)

 Mailing Correspondence)
  

EM 469 259 847 US

(”Express Mail ” Mailing Label Number)

Note: Each paper must have its own certificate of mailing.

SteadyMed v. United Th5?6é”;’§éYi’fics
|PR2016-00006

Copyright 1995 Legalsoft



P. 225 UT Ex. 2025 
SteadyMed v. United Therapeutics 

IPR2016-00006

umim33$B$Rm§mN‘

  

AWawn—QZ5<1\;0«Q
 
 

MMN.\.m2W
:23.$2.138»m¢NflGflQ

F’- 225 UT EX. 2025

SteadyMed v. United Therapeutics
|PR2016-00006



P. 226 UT Ex. 2025 
SteadyMed v. United Therapeutics 

IPR2016-00006

Seed/Paper Sludge

Agglomeration Process

- Paper Sludge

Waste Product - POTW Sludge

- Fly Ash

 
 

 

 
 

  
 

 
 

 

Rotary Dryer
- Pan Pelletizer

- Rotary Drum
- Paddle Mixer

(<8% Moisture) 
Grind

w/Screen

(-20 Mesh) 
ro I -Time Release

- Environmental
Conditioner

CTCVV

Feeder

 
-Lignin Sulphonates

Roiay Drum 91’ ‘ Molasses
Par: - Sodium Silicate

Pellefizer - Wax

- MAP
- Urea

- PVA

Rotary
- Dryer

Screw

Conveyor

Bucket

Elevator

W 3 Q
Overs

 
 

 
 

- Urea

Coating] - Water Repellant

Cooling - Growth Enhancers

Bagging { F’ 225 UT EX 2025St age ' -

or '_ SteadyMed v. United Therapeutics
|PR2016-00006



P. 227 UT Ex. 2025 
SteadyMed v. United Therapeutics 

IPR2016-00006

pU:cQmCXx?

W\NE\¥_\\\Y¢\V\M..w

 

 
 

m.mS..w\¢uemwmwN\mY%\.qZDMMUW.u3~§.§§u.

QmwnQ1w.vIm\_aTu<mmEa§-mwmms1flwm.wmddlw«~69:miamS:c\w
Mmqfim:.Smm_w&

eztfcvm.&\mz+.mmn\//.. cum;:\ugtvxwuummmwfl
a2.x..\..wVu\»kQXx.b.\W.\....~.VQUQwk

 F’- 227 UT EX. 2025

SteadyMed v. United Therapeutics
|PR2016-00006



P. 228 UT Ex. 2025 
SteadyMed v. United Therapeutics 

IPR2016-00006

m.w\\\\

em.

 

 

P. 228 _
SteadyMed v. United Therapeutics

.25...>5..ia....1».».>$5.2.5/.¢>.........l.<>§N\\
QN:wmN_\

5...:....c.a.>..<.z(:;..».‘IQN._ .<..».......z‘....9..4....Iu.95I
|PR2016-00006



P. 229 UT Ex. 2025 
SteadyMed v. United Therapeutics 

IPR2016-00006

ixilh=s...r~

P. 229 UT Ex. 2025

SteadyMed v. United Therapeutics
|PR2016-00006



P. 230 UT Ex. 2025 
SteadyMed v. United Therapeutics 

IPR2016-00006

 

 
)§ \

/ /‘ ’_K \J

\ \ ./ \
\ \

 
P. 230

 
/50

31/ /532

UT Ex. 2025

SteadyMed v. United Therapeutics
|PR2016-00006



P. 231 UT Ex. 2025 
SteadyMed v. United Therapeutics 

IPR2016-00006

PRINT OF DRAWLVGS

AS omcn_~i_A_I.L_Y FILED
....—.1o.- 

United States Patent & Trademark Office
Office of Initial Patent Examination -- Scanning Division

 
‘ti'.'iiv....ii

Application deficiencies found during scanning:

1. Application papers are not suitable for scanning and are not in compliance with 37 CFR
 1.52 because:

D All sheets must be the same size and either A4 (21 cm x 29.7 cm) or 8-1/2”x 11”.
Pages _____________ do not meet these requirements.

Cl Papers are not flexible, strong, smooth, non—shiny, durable, and white.
D Papers are not typewritten or mechanically printed in permanent ink on one side.

7 EJ Papers contain improper margins. Each sheet must have a left margin of at least
_=__ 2.5 cm (1”) and top, bottom and right margins of at least 2.0 cm (3/4”).

[3 Papers contain hand lettering.

2. Drawings are not in compliance and were not scanned because:
D The drawings or copy of drawings are not suitable for electronic reproduction.
D All drawings sheets are not the same size. Pages must be either A4 (21 cm x 29.7 cm)

or 8-1/2” X11”.

U Each sheet must include a top and left margin of at least 2.5 cm (1”), a right margin of
at least 1.5 cm (9/16”) and a bottom margin of at least 1.0 cm (3/8”).

3. Page(s) _ are not of sufficient clarity, contrast and quality for
electronic reproduction.

4. Page(s) _ are missing.

5. OTHER: ._\,.
 

P- 231 UT EX 2025

SteadyMed v. United Therapeutics
|PR2016-00006



P. 232 UT Ex. 2025 
SteadyMed v. United Therapeutics 

IPR2016-00006

vss Mail Label No. EM 469 25" " .
D I ’

3‘ ‘UTILITY PATENT APPLICATION TRANSMITTAL
(Small Entity)

(Only for new nonprovisional applications under 37 CFR 1.53(b))

Docket No.

  
.....9§.l.F!I/.4“‘ H<'S'0

TO THE ASSISTANT COMMISSIONER FOR PATENTS

Box Patent Application

Washington, D.C. 20231

invention entitled:

SEEDING TREATMENTS

and invented by:

DANIEL PAUL MADIGAN

MICHAEL DENNIS KRYSIAK

RONALD DEAN EICHHORN

GLEN H. WESENBERG

If a CONTINUATION APPLICATION, check appropriate box and supply the requisite information:

Continuation C] Divisional Cl Continuation-in-part (CIP) of prior application No.:

Continuation Cl Divisional Cl Continuation-in-part(CIP) of priorapp|ication=No.:

13

75%
D Q0U3 (D o. 93(D

Application Elements

1...:nu...nxu.1 $7.351ll...“ll...“ll“iii}... _l D Filing fee as calculated and transmitted as described below

N B Specification having 70 pages and including the following:

Descriptive Title of the Invention

Cross References to Related Applications (if applicable)

Statement Regarding Federally-sponsored Research/Development (if applicable)

Reference to Microfiche Appendix (if applicable)

Background of the Invention

Brief Summary of the Invention

Brief Description of the Drawings (if drawings filed)

Detailed Description

Claim(s) as Classified Below

l&lXllXllxllfllxlI_l|JlJlxl
Abstract of the Disclosure

Page10f3 SteadyMed v. United Theifilétl-I’ft%’°3
lPR2016-00006



P. 233 UT Ex. 2025 
SteadyMed v. United Therapeutics 

IPR2016-00006

l Docket No.

UTILITY PATENT APPLICATION TRANSMITTAL
(S_ma" E_nt_Ity) Total Pages in this Submission

(Only for new nonprov/sronal applications under 37 CFR 1.53(b)) 82

Application Elements (Continued)

3. Drawing(s) (when necessary as prescribed by 35 USC 113)

a. El Formal b. Informal Number of Sheets

4. Cl Oath or Declaration

. Cl Newly executed (original or copy) CI Unexecuted

Copy from a prior application (37 CFR 1.63(d)) (for continuation/divisional application only)C]

. Cl With Power of Attorney Cl Without Power of Attorney

Cl DELETION OF INVENTOR(S)

Signed statement attached deleting inventor(s) named in the prior application,

see 37 C.F.R. 1.63(d)(2) and 1.33(b).

Incorporation By Reference (usable if Box 4b is checked)

The entire disclosure of the prior application, from which a copy of the oath or declaration is supplied

under Box 4b, is considered as being part of the disclosure of the accompanying application and is hereby

incorporated by reference therein.

Computer Program in Microfiche

Genetic Sequence Submission (if applicable, all must be included)

. El Paper Copy

. El Computer Readable Copy

. CI Statement Verifying Identical Paper and Computer Readable Copy

Accompanying Application Parts

Assignment Papers (cover sheet & documents)

37 CFR 3.-73(b) Statement (when there is an assignee)

English Translation Document (if applicable)

Information Disclosure Statement/PTO-1449 CI Copies of IDS Citations

Preliminary Amendment

Acknowledgment postcard

Certificate of Mailing

CI First Class Express Mail (Specify |%al2)gl5No.): EM 469 259 847 US- I

P3392 of 3 SteadyMed v. United The?§éMlt'ltfs’°3
lPR2016-00006

 



P. 234 UT Ex. 2025 
SteadyMed v. United Therapeutics 

IPR2016-00006

' ' Docket No.

UTILITY PATENT APPLICATION TRANSMITTAL
m ll En ia , ty) Total Pages in this Submission

(Only for new nonprovlslonal applications under 37 CFR 1.53(b)) 82

Accompanying Application Parts (Continued)

15. CI Certified Copy of Priority Document(s) (if foreign priority is claimed)

16. C] Small Entity Statement(s) — Specify Number of Statements Submitted:

17. Additional Enclosures (please identify be/ow):

Correspondence Address

Fee Calculation and Transmittal

CLAIMS AS FILED

#Filed #Allowed #ExtraFor

rotalclaims x $11-00 | $60500
Ewe»-°'aims| $82-0°
fiultiple Dependent Claims (check if applicable) CI I

BASIC FEEI
;_:§THER FEE (specify purpose) I

‘ TOTAL FILING FEEI

A check in the amount of to cover the filing fee is enclosed.

CI The Commissioner is hereby authorized to charge and credit Deposit Account No.

as described below. A duplicate copy of this sheet is enclosed.

Charge the amount of as filing fee.

Credit any overpayment.

Charge any additional filing fees required under 37 C.F.R. 1.16 and 1.17.

Charge the issue fee set in 37 C.F.R. 1.18 at the mailing of the Notice of Allowance,

pursuant to 37 C.F.R. 1.311(b).

Dated= /L4/o, /79.?  j%$Signature

 

Thomas D. Wilhelm (Reg. No. 28,794)

Page3 of 3 SteadyMed v. United Theli%1e‘flltR§!K°3
|PR2016-00006



P. 235 UT Ex. 2025 
SteadyMed v. United Therapeutics 

IPR2016-00006

CERTIFICATE OF MAIL BY "EXPRESS MAIL" (37 CFR 1.113) D°°'<e* N0-

App|icant(s): Daniel Paul Madigan et al 29214

Group Art Unit

Unassigned

Serial No. Filing Date Examiner

Unassigned 07/10/98 Unassigned

Invention: SEEDING TREATNIENTS

l hereby certify that this
(Identify type ofcorrespondence)

is being deposited with the United States Postal Service "Express Mail Post Office to Addressee" service under

37 CFR 1.10 in an envelope addressed to: The Assistant Commissioner for Patents, Washington, D.C. 20231 on

July 10, 1998
(Date)

Jerry F. Janssen
(Typed or Printed Name ofPerson Mailing Correspondence)

EM 469 259 847 US

("Express Mail" Mailing Label Number)

Note: Each paper must have its own certificate of mailing.

SteadyMed v. United Therapteéfl/REM
lPR2016-00006

Copyright 1995 Legalsoft



P. 236 UT Ex. 2025 
SteadyMed v. United Therapeutics 

IPR2016-00006

CERTIFICATE OF MA1L1N(/; BY "EXPRESS MAIL" (37 CFR 1.10)” Docket N0-
App|icant(s): Daniel Paul Madigan et al 29214

Serial No. Filing Date Examiner Group Art Unit

. 4_ Unassigned 07/10/98 Unassigned Unassigned

  

 
Invention: SEEDING TREATMENTS

I hereby certify that this
(Identify type ofcorrespondence)

is being deposited with the United States Postal Service "Express Mail Post Office to Addressee" service under

37 CFR 1.10 in an envelope addressed to: The Assistant Commissioner for Patents, Washington, D.C. 20231 on
July 10, 1998

(Date) ‘

Jerry F. Janssen
(Typed or Printed Name ofPerson Mailing Correspondence)

nihux....u-u...- il15.‘.'.T.B‘$2211’..1‘..."
Mailing Correspondence)

.nn am".'“...i‘
EM 469 259 847 US

("Express Mail " Jlailing Label Number)

3335:i"..'...n’”"‘ui"FF" W573‘'\‘»..}§lil...l1Kl“
Note: Each paper must have its own certificate of mailing.

. n

°°°Y"9'“‘-°’95 L°9a'5°“ SteadyMed v. United Therap’e§l’l!R%°2
|PR2016-00006



P. 237 UT Ex. 2025 
SteadyMed v. United Therapeutics 

IPR2016-00006

\.m.

N‘

 

 

Aw,awn5263.03.
 mnw<m.N

523..$2.138»m.uu1Gn.o
F’- 237 UT EX. 2025

SteadyMed v. United Therapeutics
|PR2016-00006



P. 238 UT Ex. 2025 
SteadyMed v. United Therapeutics 

IPR2016-00006

3:3?1:7...771}T‘ llT.‘.'vlllmll'-l...!|ll“»l’.'.......

Rotary Dryer
(<8% Moisture)

Grind

w/Screen

(-20 Mesh)

. Seed/Paper Sludge
Agglomeration Process

- Paper Sludge - Grass

- POTW Sludge - Vegetables
- Scrubber Sludge - Flowers
- Fly Ash

Screw
Feeder

- NPK

- MAP
- Dical
- Urea

‘ crew
Feeder Binder

Plant Food

Pre-Coater - Pan Pelletizer

Densifier - Rotary Drum
- Paddle Mixer

ro I . -Time Release

- Environmental

Conditioner

-Lignin Sulphonates

' MW- Sodium Silicate

- - unga - Wax

Agent -
- Urea

- PVA

4”3 G

- Urea

- Water Repellant
- Growth Enhancers

P. 238 UT Ex. 2025

SteadyMed v. United Therapeutics
|PR2016-00006



P. 239 UT Ex. 2025 
SteadyMed v. United Therapeutics 

IPR2016-00006

.pu:umau

 

MREQ§<.\m:¢wG

 

 

u.nu.\3u,\m\uqmwmomxmxmsgzumwuw_u£:iu$w\

 

QuwnQmfi/\m\_nc.M~\
?3:n:\u.m.mmQNQMMM.

 
 

  

Mmdzxfimint9:G\.\
vmqzxm

Qmmh..:x&ut\EwtiQ5

 

Muswmy:
£»C\uqgm:\wxwiwauemumsoumMmac..»..:¢:3as:.....a.....‘”.u—E‘...M....:..mix::....M.A,.".~:.==:.¢___..._e::4...:::u...:.._.::=...:=:1...

at

  
   

 
//cum“._qmwmPzcbfimsm

 

F’. 239 UT Ex. 2025

SteadyMed v. United Therapeutics
|PR2016-00006



P. 240 UT Ex. 2025 
SteadyMed v. United Therapeutics 

IPR2016-00006
S

 

|PR2016-00006

m.w\\\\

SteadyMed v. United Therap-eut

&M_

P. 240

..45..35...S.....l51..
3:3:N:

....,.,.....>.>..,..5zf£$..<ITN._

 

rt...5/;...r.»/..d..¢.4.4/.5....../.9...5...}.9..57./.../a.//54.2.27.

 



P. 241 UT Ex. 2025 
SteadyMed v. United Therapeutics 

IPR2016-00006

‘.-i-1-;-xi:iiii§ui2“2..nnH»81:15,;-;-2‘:‘MW"M7*”"‘

P. 241 UT EX. 2025

SteadyMed v. United Therapeutics
|PR2016-00006



P. 242 UT Ex. 2025 
SteadyMed v. United Therapeutics 

IPR2016-00006

§
§
5
a

I

are
.-3:5

="a=

 

 
P. 242

W
L)’.

F/6. 8’

UT EX. 2025

SteadyMed v. United Therapeutics
|PR2016-00006

7



P. 243 UT Ex. 2025 
SteadyMed v. United Therapeutics 

IPR2016-00006

PATENT APPLICATION

TITLE: SEEDING TREATMENTS

By: Daniel Paul Madigan
804 S. Madison

Green Bay, WI 54301

Citizenship: USA

Michael Dennis Krysiak

3554 Highland Center Drive

Green Bay, WI 54311

Citizenship: USA

Ronald Dean Eichhorn

1524 % Cedar Street

Green Bay, WI 54302

Citizenship: USA

Glen H. Wesenberg
920 Laverne Drive

Green Bay, WI 54311

Citizenship: USA

 
“Express Mail” mailing number

EM 469 259 847 US

k Date of Deposit June 10 1998
 

I hereby certify that this paper or fee is being deposited with the United

States Postal Service "Express Mail Post Office to Addressee" service under 37
CFR 1.10 on the date indicated above and is addressed to the Assistant

Commissioner of Patents, Washington, D.C. 20231.

Jerr F. Janssen

(Typed or printed name of person mailing paper or fee)

.414 ( I

(Sign o mailing paper or fee)
'7

T

 
TDW, JSK

F’- 243 UT EX. 2025

SteadyMed v. United Therapeutics
|PR2016-00006



P. 244 UT Ex. 2025 
SteadyMed v. United Therapeutics 

IPR2016-00006

C C

<1\*>§Kx»@°w«c<:€u/.«»WW 51> ‘WWWWW
29214

SEED ING TREATMENTS

Field of the Invention

This present invention relates to improvements in seed and

5 seed—related. products, processes for" making such. products and

processes for establishing and improving seed beds and seed bed

germination” As additional benefits, this invention is directed at
11

ml‘

improving soil productivity through enhancements in soil fertility,

uuu..... W‘H“‘\,.'.‘.‘‘'| soil condition/tilth, and control of soil moisture. Further, the

invention relates to productive use of certain types of abundantlyH u©""“““““
.W...”

available manufacturing" waste, which. waste is currently" being

disposed of in landfills.

Background of the Invention
 

I-‘ afifi‘..-a..;.
E2 Agricultural growers, gardeners, landscape operators, flower
§§ growers, and the like produce a wide variety of cultivated crops.

Many such crops are grown from seed. The sizes, shapes, and

physical characteristics of the various kinds of seeds are as

20 varied as the number of crops produced therefrom.

Producers of such cultivated crops encounter a variety of

challenges in handling and distributing such seed, as well as with

sowing of such seed in suitable growing media. Certain seed may

desirably be sowed by a broadcast method if the seed were

25 compatible with broadcast application. For example, grass seed for

lawns is desirably broadcast, but the low density and generally

non—aerodynamic shape of some grass seed can limit the range of

such broadcast, and make such seed susceptible to being blown about
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by wind, or washed away by surface water, even if initially well

placed in a good seeding application.

Another difficulty encountered in sowing seed is that the seed

may be so small as to be difficult to handle, thereby to place

properly—spaced seeds at a desired spacing as to make cost-

effective use of the seed, thereby to produce a crop of the related

plants without using any more seed than necessary, thus to gain

maximum benefit from the amount of seed used.

While small seed may be efficiently handled by industrial-

equipment especially designed for handling such seed, typically the

user of such seed also handles various other types of seed; and may

be unable to justify the cost of such specialty seed—handling

equipment. Rather, the seed user typically has a limited range of

seed handling equipment which must be capable of being used and/or

adapted to handle and apply all the types of seeds being used by

that user. Where the seed itself can be adapted to the equipment,

specialty seed can be handled without need for any specialized

equipment.

Even where the seed may be sown by hand, such as in seedling

or‘ bedding trays or pots, some seeds are so small as to be

difficult for the sower/user to effectively manipulate and control

by hand. Typical of such difficult—to—handle seeds are seeds of

lettuce, carrots, the cabbage family, ground cherries, and alfalfa.

Many flower seeds are equally small and/or difficult to handle

and/or manipulate, for example poppy seed.

When seed is planted, the seed has immediate use for moisture

to aid in germination of the seed, and subsequent early development

of the resulting’ young’ plant. Where Inoisture is not readily

available to the seed when planted, the seed may lie in a dormant

While the seed

is thus dormant, awaiting suitable moisture, the seed is subject to

state for some period of time before germinating.

a variety of hazards which may destroy its viability. The seed may

be attacked by worms, parasites, and other pests. The seed may be
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The seed

The seed may lie dormant without

eaten by foraging animals including insects and larvae.

may be overheated by a hot sun.

germinating for so long that any plant emerging therefron1will have

insufficient time to mature before the end of the growing season.

If and when the seed does germinate, the seedling plant has a

continuing need for a proper balance of moisture and oxygen, as

well as for such plant nutrients as nitrogen, phosphorous, and

potash, as well as the micronutrients, in relatively predictable

quantities. To the extent the proper balance of such materials is

available to the young plant, a healthy young plant may be

produced, with optimun1 potential for maximunt crop production,

assuming germination occurs at a seasonably-desirable time.

To the extent one or more such materials is not available to

the seed and/or the young plant, plant growth, plant health, and

ultimately maturity, may be adversely affected. For example, the

soil may be too dry to support germination, or optimum germination.

Or while the soil may in general have a desired moisture content,

moisture content at a macro level can vary widely. Thus, while the

soil in general may have a desirable moisture content, the

microcosm of the soil adjacent an individual seed may be too dry,

or too wet, to support any germination, or optimum germination.

Similarly, the soil may be generally depleted of one or more

Or while the

the nutrient

plant nutrients needed by the germinated seedling.

soil may in general have desired nutrient levels,

Thus,

the soil adjacent an individual seed may be too low in one or more

levels at a macro level can vary widely. the microcosm of

nutrients to support a desired level of plant growth, or so high as

to be toxic to a desired level of plant growth.

Further, plant nutrient chemicals may be present in the soil,

but so tied up chemically in the soil as to be unavailable, or

poorly available, relative to the quantities and use rates needed

for desired plant growth. Or the soil may become so hard, dry,

and/or caked shortly after the seed germinates that the seedling
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plant has difficulty penetrating such soil, difficulty becoming

associated suitable nutrients, and/or difficulty taking up such

nutrients because of insufficient moisture availability.

After the plant has further developed such that the plant

roots extend deeper into the soil, conditions of the soil near the

surface are less critical. However, until such time as the roots

so penetrate, conditions of the soil at and near the top surface of

the soil may be critical.

Soil fertility generally relates to uptake of plant nutrients

from the soil by plants. Uptake is generally the result of two

factors, the presence of plant nutrients in the soil, and the

availability of the plant nutrients for plant uptake. Presence of

plant nutrients in the soil is generally a function of the

combination of (a) the basic level of soil fertility, (b) depletion

by previous crop production and (c) replenishment with fertilizer.

Availability of a plant nutrient physically present in the soil for

plant uptake is in general related to solubility of the respective

nutrient or nutrient combination in a solvent for the nutrient,

which solvent is present in the soil, such solvent as water, along

with any other material affecting solvation of the plant nutrient

into the water or other solvent.

Plant nutrients are routinely depleted from the soil by crop

production, and are routinely added back, or otherwise replenished,

to the soil by conventional inorganic fertilizers.

In order for plant nutrients in the soil to be available for

uptake by plants, the nutrients must be held in the soil without

excessive leaching, but. must not be held so tightly that the

nutrients cannot be released for plant uptake. Thus, nutrient

availability requires a balance between holding tightly enough to

retain the nutrient in the root zone, without leaching, but not so

Thus,

the general "condition" or "tilth" of the soil is instrumental in

tight as to make the nutrient unavailable for plant uptake.
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determining the efficiency with which plant nutrients are utilized

for plant nutrition.

A properly conditioned soil has advantageous soil chemistry in

combination with advantageous soil texture. Thus, in addition to

providing specific plant nutrients, soil users also use products

that modify basic soil chemistry, and soil texture.

Basic soil chemistry is modified by adding to the soil, for

example, calciunlproducts to provide pH control, and flyash or like

products to provide pH control as well as micronutrients.

Soil texture is generally modified by adding to the soil

organic matter such as nanures, sludges, wood and other plant

products and by—products, and the like. While such materials have

good soil conditioning properties, plant nutrient value of such

materials is fixed and is generally so low that other "fertilizer"-

type products must in general be used in addition to the organic

matter in order to preserve plant nutrient values in the soil.

The primary object of this invention is to provide solid plant

seed capsule products that supply both soil conditioning properties

and the seed, which can benefit from such conditioned soil, in a

given seed capsule particle.

It is a further object to provide a plant nutrient material,

in the seed capsule particle, in amount beneficial to the seedling

emerging from the seed, and higher than ea naturally—occurring

amount of such nutrient in such soil conditioning material, so as

to have enhanced chemical nutrient qualities over use of the soil

conditioning material alone.

In another aspect, a further object is to provide soil

conditioning and optionally nutrient qualities to seed products

that reach the soil as the result of fulfilling objectives separate

from providing soil fertility or soil conditioning.

Still another object is to provide seed capsules containing

fertility—enhancing elements having a high level of plant food
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nutrients in combination with a high level of soil conditioning

properties.

Still another object is to encapsulate a seed. in. a soil

conditioning material using materials rich in plant nutrients as

part of the encapsulating agent.

Yet another object is to provide a seed product which reduces

the tendency for light weight seeds to be washed away by surface

water runoff.

Still another object is to provide a seed ‘product which

obviates the typical practice of adding straw as a mulch over e.g.

grass seed, to protect the seed from being washed away by surface

water, from heat of the sun, and to hold moisture in the soil.

A further object is to provide products wherein a single seed

capsule product particle provides enhanced soil texture and

enhanced. soil nutrient value at nutrient levels traditionally

needed.by newly—germinated seedlings, optionally with.higher levels

of plant nutrient suitably spaced from the seed itself so as to not

be toxic to seedling growth, optionally in combination with time-

release technology.

Yet another object is to provide fertility—enhancing seed

capsule products having a suitable level of plant food nutrients in

combination with a high level of organic matter as soil

conditioning material.

_ 5 _
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Summar of the Invention 

The invention generally addresses a combination seed capsule,

Comprising at least one viable seed, having an outer surface and

acting as a core or pseudo—core of said combination seed capsule;

and a coating of aa composition comprising ea soil conditioning

material mounted proximate, including disposed outwardly of the

outer surface of said seed.

In general, the coating provides at least one of (i) enhancing

broadcast flight properties of the combination seed capsule; (ii)

reducing susceptibility to deleterious affects of weather on the

combination seed capsule; (ii) enhancing resistance of the

combination seed capsule to attack by animals, weeds, or spore-

formers; (iv) staged germination of ones of the seed capsules,

having seeds, under a given set of conditions, over a period of

time longer than the range of germination times inherent in the

seeds; (v) enhancing control of moisture about the seed thereby to

assist in seed germination; (vi) release of plant nutrients into

soil onto which the combination seed capsule is placed; (vii) soil

conditioning effect to soil onto which the combination seed capsule

is placed; (viii) staged release of plant nutrients into soil onto

which said combination seed capsule is placed, over a period of

time longer than. the range of times inherent in the chemical

composition so released; (ix) higher embryo emergence and survival

rate in a population of the seed capsules, thereby reducing

required seed planting density for ea desired plant population

density; and (x) assisting in stabilizing moisture content in soil

on which such seed capsule is disposed.

While a wide variety of seeds may be used, in general such

seeds are selected from the group consisting of grass, vegetables,

grains, and flowers.

Preferably, the coating comprises the soil conditioning

material in combination with at least one ingredient effective to
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reduce susceptibility of the seed capsule to deleterious affect of

at least one of animals, weeds, and spore—formers. In some

embodiments, the ingredient for reducing such susceptibility of the

seed capsule is selected from the group consisting of herbicides,

fungicides, for example metalaxyl, and a bitter substance.

In some embodiments, the combination seed capsule further

comprises a second coating, separate from the first coating, and

comprising at least one ingredient effective to reduce

susceptibility of the seed capsule to deleterious effect of at

least one of animals, weeds, and spore—formers.

Some embodiments are effective to provide a plant nutrient at

a desirable controlled distance fronla plant seedling emerging from

the seed, in an amount beneficial to the plant seedling.

embodiments, the

intermingled.with the first coating material in an outer portion of

In other second coating material is

the first coating, and generally displaced from the seed.

The second coating material can comprise a plant nutrient,

beneficial in location and in amount of availability, to a plant

seedling emerging from the seed. The second coating composition

can comprise an inorganic form of a plant nutrient and can be

selected from the group consisting of nitrogen, phosphorus, and
UHNL.0V

potassium. The second coating composition can comprisek an
inorganic form of a plant nutrient and can be selected from the

group consisting of e.g: fimea, monammonium phosphate, diammonium

phosphate, superphosphate, triple superphosphate, dicalcium

phosphate, and potash or a méerenutrient such as sulfur, manganese,

copper, boron, iron, magnesium, or chromium.

A.population of the seed capsules can comprise coatings having

a range of properties affecting germination rate of the seeds,

thereby to stage germination of the seeds in the population over a

period of time longer than the range of germination times inherent

in uncoated ones of the seeds. Such properties can be, for
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example, a range of hardnesses, or a range of thicknesses, of the

coatings.

The coating can comprise a first layer of the soil

conditioning material, and a second layer comprising an inorganic,

and/or organic, fertilizer, and/or at least onelnéesonutrient, such

as, for example, sulfur, manganese, copper, boron, iron, magnesium,

or chromium.

material is a sludgeA preferred soil conditioning

composition, such. as a fiber—containing' by—product of a ;paper

making operation, or sewage sludge.

The seed

and/or a leach—retardant composition,

a water—leachable plantcapsule can comprise

nutrient, such as wax,

effective to retard leaching of the leachable plant nutrient out of

the combination seed capsule.

In some embodiments, in a population of the combination seed

but less than all, of thecapsules, the coatings in ones,

population, comprise ingredients effective to retard effective

penetration of a seed—germinating environment to the seed for

germination thereof. ‘

In embodiments preferred for some applications, the seed

capsule comprises an inner layer on the outer surface of the seed,

and an outer layer, the inner layer enhancing properties of the

seed for acting as nucleus in an agglomeration operation

agglomerating the coating onto the inner layer.

In some embodiments, the coating comprises an admixture of the

soil conditioner and a plant nutrient.

In preferred embodiments, the coating remains generally

disposed about the seed, and.preferably but not necessarily remains

generally intact about the seed, until the seed germinates.

The invention further comprises a plant growing medium

extending over an area, the plant growing medium having a root

zone, and a top surface of the root zone generally corresponding

with a top surface of the plant growing medium, the plant growing
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medium having a first overall soil condition and texture; and a

population of seed capsules disposed over the top surface of the

plant growing' medium, the seed capsules comprising individual

seeds, having outer surfaces, and coatings of soil conditioning

5 material disposed outwardly of the outer surfaces of the seeds, the

coatings of the seed capsules providing localized germination and

growth environments, at and adjacent the seeds, having texture, and

nutrient and. water holding properties for supporting seedling

health, superior to respective properties as provided overall in

10 the root zone of the plant growing medium.

The invention yet further comprises a method of providing

plant micronutrients to soil, the method comprising placing onto

the soil a population of combination seed capsules, each comprising

at least one seed, and a coating comprising a plant udsaonutrient

material. 
b The coating can comprise a first coating comprising the plant

E ~méersnutrient, and a second coating, separate and distinct from the
2 first coating, and comprising a soil conditioning material.

f; The invention yet further comprehends a method of providing a

. seed bed having enhanced growing conditions for growing seed, the

method comprising coating a population of the seeds with a coating

material, and thereby providing coatings thereon of such material, 
the material tending to stabilize, in the seed capsules, or in soil

on which the seed capsules are disposed coating compositions which

25 tend to hold, moisture adjacent the seeds in the seed capsules or

in soil adjacent the seed capsules, in such quantities and for such

times as to enhance growing conditions for the seeds; and placing

the population of seeds on soil effective to support germination of

the seeds which are in the seed capsules.

30 In some embodiments, the seed capsules comprise inner layers

on the outer surfaces of the seeds, and outer layers, the inner

layers enhancing properties of the seeds for acting as nuclei in
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agglomeration operations agglomerating the coatings onto the inner

layers.

The invention yet further comprehends a method of making a

population of combination seed capsules, each comprising a seed,

and a coating of a soil conditioning material, the method

comprising pre—coating the seed with a material which enhances the

ability" of the seed to act as a :nucleus in an agglomeration

operation, to fornx a pre—coated substrate; and subsequently

coating the pre—coated substrate with a soil‘conditioning material.

A preferred pre—coating material comprises dicalcium phosphate.

In general, the pre—coating step typically results in an

overall increase in the density of pre—coated seed combination.

The pre—coating step can be accomplished by, for example, spraying.

the pre—coating material onto the seed, and subsequently driving

off such as by drying, as necessary, any solvent or other liquid

carrier used for application of the coating material to the seed.

~In yet other expressions, the invention comprehends a method

of providing an enhanced seed germination environment in

of plant

the method

coated with a soil

combination with placement of a controlled amount

each seed,nutrients in controlled proximity to

comprising providing a population of seeds,

conditioning material which tends to enhance germination of the

seeds, and with plant nutrient composition effective to enhance

growth of plant embryos emerging from the seeds; and placing the

population of seeds on soil effective to support germination of the

seeds. In such method, the coating material can include a second

ingredient comprising plant nutrient moieties.
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Brief Descri tion of the Drawin s 

FIGURE 1 is a transverse cross—sectional view of a

coating drum suitable for spray—coating substrate seed according to

the present invention.

FIGURE 2 is a partially cut away view showing a length of the

drum of FIGURE 1.

FIGURE 3 is a schematic representative flow diagram

illustrating a first manufacturing’ process for producing

combination seed capsule product of the invention.

FIGURE 4 is a block diagram illustrating a second

manufacturing process for producing combination seed capsule

product of the invention.

FIGURE 5 is a schematic representative flow diagram

illustrating a third manufacturing process for producing

combination seed capsule product of the invention.

FIGURES 6A, 6B, 6C,

capsules of the invention.

and 6D show cross sections of seed

FIGURE 7 illustrates a cross—section of the soil root zone,

and a representative population of seed capsules at the top surface

of the soil.

FIGURE 8 illustrates a single seed capsule on the soil

surface, and the micro—environment developing about the seed

capsule.
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DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS

The following is a detailed description of the illustrated

embodiments of the present invention which provides combination

seed capsule products that provide for a combination of efficient

and.proper seed placement in the soil, soil conditioning properties

at the specific site of the seed, plant nutrients at or near the

of the

deleterious effects of spore—formers and animals, and/or other

specific site seed, ingredients effective to reduce

various physical benefits/properties of the combination seed

capsule not previously available in a single product.

In general, at least one seed substrate and at least one soil

conditioning material are selected as raw’ materials, and are

combined to make a combination soil conditioning seed capsule

product of the invention.

The invention can operate with any of a wide variety of soil

conditioning materials such as municipal or other sewage sludge,

scrubber sludge, paper mill sludge, fly ash, dust, animal waste,

other organic materials, and mineral soil conditioning materials.

The soil conditioning material can be a solid material having

a melting temperature so high that handling such material in the

melt state is impractical and/or undesirable in View of the limited

temperatures at which the seed will remain viable. For example,

the soil conditioning material may be combustible at a temperature

or will melt only above

such that

lower than its melt temperature,

temperatures which can be tolerated by the seed,

viability of the seed would be destroyed if melting were attempted

in an environment which exposed the seed to such temperatures.

Thus, handling such material in the melt state is impractical,

whereby other methods of handling the soil conditioning material

may be desired.

Solid sewage sludge, sawdust, and solid animal waste are

representative of soil conditioning materials which cannot be

- 13 _
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readily melted. In the alternative, some soil conditioning

materials such as sewage sludge, paper mill sludge, sawdust, and

solid animal waste can be suitably comminuted and then dissolved or

suspended in water or other solvent composition for processing

purposes, optionally along with other soil conditioning materials

and/or inorganic chemical fertilizer materials, and the solvent

subsequently dr ven off to make a resulting solid product.

‘inorganic Qhemical fertilizers generally are distributed in

commerce as solid state materials. Such material is generally

produced in manufacturing steps either in solution or in the melt

state to meet a specified narrow range of size, hardness, and plant

nutritional characteristics, distinct to the application of each

such product. Examples of such fertilizers include nitrogen,

and potassium containing products such asphosphorus, urea,

monoammonium phosphate, diammonium phosphate, superphosphate,

triple super phosphate, dicalcium phosphate, potash, and the like.

The Hfiknfifinfizf chemical fertilizer can be a mixture or other

physical combination of known inorganic fertilizer chemicals, and

of méerqnutrients

and the like.

a precursor seed

may include desired amounts such sulfur,

manganese, copper, boron, iron, zinc,

In preferred embodiments of this invention,

capsule, having one or more coatings of the soil conditioning

and/or other material thereon may first be prepared as a solid or

semi—solid particle or agglomerate. The soil conditioning raw

material may be a particulate powder, or may be fibrous, or may be

a suspension of a powder or fibrous material in a liquid carrier,

and is preferably coated onto the substrate seed to form a seed

or the like.capsule or other agglomeration of particles, fibers,

for example,Where the soil conditioning" material is, sewage

sludge, the sewage sludge raw material can be obtained as a slurry

that may be bound together as with a binder, preferably an organic

The slurry’ may’ be spray—applied to thebinder, when dried.

substrate seeds, for example to a rolling bed of such seeds, in

-14-
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combination with a flow of air to evaporate water from the thus-

applied coating. Such sewage sludge, or paper mail sludge, need

not be reacted or otherwise treated with any acid, caustic, or any

other chemical before being applied and/or dried, or partially

5 dried, either in preparation for, or after, the slurry application

of the sludge to the seed substrate.

Specifically, the sewage sludge or paper mill sludge used

herein as soil conditioning raw material need not be treated to

transformx such sludge into colloidal form. Thus, the sludge

10 preferred for use herein is generally non—colloidal in nature, and

is distinguished by its non—colloidal nature from conventional

sludges which are specifically treated to provide the colloidal

characteristics thereto.

Natural lignin, lignosulfonates, and the like, may serve as

if:

suitable binders where the soil conditioning material is, for

example, paper mill sludge, raw wood, sewage sludge, or other

organic or inorganic material. In. the case of, for example,

calcium chloride or other inorganic additives, such materials may

be added to the primary coating, e.g. onto or into the sludge

coating, by well—known processes.

Soil conditioning material used herein may be devoid of such

conventional plant nutrients as nitrogen, potassium, and

phosphorous, or may have such limited plant nutrient value, or may

 
be so unbalanced in nitrogen, phosphorous, and potassium content,

25 that the soil conditioning material may not, by itself, be a

desirably complete material for use as the only ingredient in the

seed coating. Thus, such soil conditioning material may have

limited application herein where basic level of soil fertility is

seriously' degraded. However, all soil conditioning' materials

30 contemplated herein beneficially modify soil to which they are

applied, in some way other than direct provision of nitrogen,

phosphorous, and/or potassium or other plant nutrients. By use of

soil conditioner in intimate association. with the seed, this

-15-
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invention not only enhances soil condition of the growth

medium/soil to which it is applied, it also provides soil

conditioning value to the seed so coated, and in intimate

association with the seed, irrespective of the general tilth

condition of the growth medium into or onto which the seed capsule

is applied.

Further to preferred embodiments, typically a first coating

material (e.g. soil conditioning material) is readily converted

into liquid state such as liquid suspension, and is provided to the

process as a liquid. As a general statement, the first coating

material may be sprayed onto the substrate seed, then is converted

back to solid state on the thus—created seed capsules or seed

In the alternative, the coating material may

ribbon) blender,

otherwise coated onto the substrate seed in an agglomeration

capsule precursors.

be mixed with the seed in an (e.g.

process according to well-known conventional agglomeration

principles.

Regarding the coating process, the coating material can

accumulate as a single or multiple layer coating on the outside of

the seeds to form a population of combination seed capsules. The

layer or layers of coating’ material can be a homogeneous or

suchheterogeneous mixture of the desired elements. Further,

population of combination seed capsules can have a range of

hardnesses and thicknesses for improved seeding treatments.

Cooperating inner and/or outer layers may be used e.g. to

control direct contact between the seed and moisture. Suitable

materials taught in USA Patent

3,698,133 Schreiber and 4,759,151 Gerber, and are thus well known

in the art.

and processes therefore are

In some embodiments, a second coating material may penetrate

into the layer of soil conditioning coating material. Such

penetration may comprise a generally uniform distribution of the

second coating material throughout the first coating material, or

-16..
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may represent stratified or otherwise heterogeneous
a more

distribution of second coating material in or on the first coating

material.

In other embodiments, the coating materials may be mixed into

a heterogenous layer. Such layer or layers of heterogenous

material can then be coated upon the outside surface of the seed.

Where the liquid state of a coating material was obtained by

slurrying or otherwise combining the coating material with water,

the liquid fraction is reduced after application of the liquid-

state Inaterial to the substrate seed, or to the growing" seed

capsule, to effect solidifying of the coating" material after

application of the coating material to the substrate seed. The

liquid fraction is reduced by driving off the liquid carrier, as by

medium or low temperature air, or vacuum or other flash drying,

after or during" application of the coating material to the

substrate seed. The resulting solid seed capsule, comprising the

seed coated. with the e.g. sludge coating material, is then

recovered as a combined soil conditioning seed capsule product of
the invention.

Spraying of the liquid coating material can be accomplished by

a variety of known processes such as, but not limited to,

pneumatic, hydraulic, or electrostatic spraying processes. The

temperature and pressure of the material being sprayed depends on

the material selected, and the viscosity and other parameters of

the respective material in the respective liquid state. While high

atomization is desired, such is not critical. The liquid coating

material need only be atomized sufficiently to provide a generally

uniform coating on the substrate seeds, as determined after the

coating and solidification steps in fabricating the seed capsule

product are completed.

Indeed, the uniformity of coating or coating thickness about

the seed is typically not critical so long as the seed is not on or

immediately adjacent an outside surface of the capsule such that
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the seed may fall out, or be easily broken out, of the capsule, or

easily removed by dissolution of materials at and near the surface

of the seed capsule. In addition, the seed should not be so near

the outside surface of the capsule as to be in a nutrient layer

having such. high concentration of nutrient as to be toxic or

otherwise detrimental to viability or growth of a plant emergent

from the seed.

Spray application of the coating is suitably controlled to

achieve the required addition of the spray material, liquid and/or

powder, coating to the substrate seed or precursor seed capsule.

An illustrated Inethod of applying the liquid. material to the

substrate seed or precursor seed capsule is by using a rotating

drum spray—coating apparatus. Other apparatus and methods, for

example a tilted pan coating process, can be used to apply the soil

an ¢nerganée~ chemical

seed. The coating

operations can be batch operations or continuous operations.

As illustrated in FIGURES 1, 2, and 4, spray

operate within a rotating drum disposed in a generally horizontal

conditioning material and optionally

fertilizer material onto the substrate

apparatus can

orientation. The drum may incorporate internal lifting flights

(e.g. seed and growing seed capsule)

particles in the drum and then let the particles fall to the bottom

which lift free—flowing

of the drum as a continuously falling curtain or cascade. In some

embodiments, the interior of the drum is either clean and free from

any flighting, or has only mixing fingers or flights that expand

the area covered by the bed, that keep the bed rolling as the drum

rotates, and that generally improve mixing, rather than lifting

particles to the top of the drum and then releasing them in a

falling cascade. However, such lifting of particles to the top of

the drum, and corresponding falling cascade or falling curtain, are

not excluded from processes of the invention. Rather, both such

finger mixing, and such lifting coupled with falling cascade or

curtain, are included within the scope of the invention.

-18-
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Stationary spray nozzles are positioned within the drum to

project the sprayed material onto the rolling bed, and optionally

onto any curtain or cascade of falling particles. For a continuous

process, the drum is preferably inclined at a small angle from

horizontal, such as, without limitation, about 0.25 inch to about

0.38 inch from the horizontal for each foot of length of the drum,

so that rotation of the drum causes the particles to move from the

inlet end of the drum to the discharge end, while maintaining a

relatively uniform bed thickness. The optimum degree of incline

varies with each set—up and may thus be outside the above range.

that the

seed and seed capsule particles having

The important parameter is incline contribute to

maintaining a bed of

sufficient uniformity that the spray material can be effectively

applied to the particles passing through the drum. The particles

are then discharged at the discharge end of the drum.

FIGURES 1 and 2 show schematically a first embodiment of

processing equipment which may be used to produce seed capsules of

the invention. Such processing equipment includes a drum and

sprayer combination suitable for continuously producing coated seed

capsules in accord with the invention. Use of the illustrated drum

and sprayer combination is not critical, however, as other drum and

Vb:sprayer combinations, or othifiggpatingggethods such as pan coatingFI URES l and 2, drum 10 has anmethods, are also suitable.

inlet end 12 for receiving the substrate seed material or

materials, or partially formed or pre—coated seed capsule

precursors. Drum 10 has a discharge end 14 through which

agglomerated or otherwise coated seed capsule product particles are

discharged over discharge retaining ring 16. A variable speed

rotary drive (not shown) is provided for supporting and rotating

the drum 10 in a counterclockwise direction as viewed in FIGURE 1

at controlled, and changeable drive speeds. Conventional slope

adjustment apparatus (not shown) is provided for routine and

ongoing adjustment the slope of the drum from horizontal.
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Air is preferably supplied from discharge end 14 as shown in

FIGURE 2, and flows countercurrent to the direction of travel of

the seed. substrate material. Since the contemplated coating

materials are generally applied to the seed in liquid, or semi-

liquid, or other moist form, and since some coating materials may

thus tend to form clumps or otherwise self—agglomerate when exposed

to ambient moisture conditions, air supplied at discharge end 14,

and elsewhere in the process for Contact with the coated seed and

seed capsules, is preferably dried in order to cost—effectively

remove an optimum amount of the moisture from the coating material

and to assist in maintaining suitably low moisture content in the

thus coated and dried seed capsules.

A first stationary spray assembly 28 extends longitudinally

within drum 10 above and adjacent the bed 20 of seed and/or seed

capsules. First spray assembly 28 includes pipe 29 and nozzles 30.

A second spray assembly 32 extends longitudinally within drum 10

generally adjacent first spray assembly 28. Second stationary

spray assembly 32 includes pipe 33 and nozzles 34, which transport

the material to be sprayed. Nozzles 30 and 34 are connected to

pipes 29 and 33 respectively, and project sprays of liquid or

otherwise particulate coating material toward the bed of seeds

spray

assemblies 28, 32 as stationary means that the spray assemblies do

and/or seed capsule precursors. The description of

not rotate with drum 10. However, the positions of either nozzles

30, 34 or pipes 29, 33, or both, can be adjusted within the drum

for proper direction of the respective spray or sprays onto the bed

of seeds and/or seed capsules or seed capsule precursors.

A stationary protective cover 24 is mounted over the spray

assemblies. Seeds and/or seed capsules falling from the inner

surface of the drum and the flights, above the spray assemblies,

fall onto the cover,

assemblies, as shown in FIGURE 1.

and are deflected away from the spray

Thus, cover 24 protects the
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pipes and nozzles from the falling seeds and seed capsules falling

onto and fouling the pipes and spray nozzles.

As drum 10 rotates, flights 22 lift and mix the seeds, seed

capsule precursors, and seed capsules, but do not generally carry

the bulk of the seeds and seed capsules up to the top of the drum.

Some small amount of seeds, seed capsule precursors, and seed

capsules will be carried upwardly to the top of the drum by even a

drum devoid of any flights. Thus, all drums experience some amount

of seeds and seed capsules falling from the upper part of the

rotating drum whereby cover 24 is beneficial for protecting spray

assemblies 28 and 32.

Preferred flights 22 are primarily directed toward enhancing

mixing of the Ibed 20 of seeds and seed capsules, continually

refreshing the surface of the bed with a newly—emergent supply of

seeds and seed capsules, rather than lifting and subsequently

dropping the seeds and seed capsules which may be fragile when

initially coated. To that end, each flight 22 preferably, but

without limitation, has a leading surface 23A extending at an

obtuse angle "A1" of at least 90 degrees with respect to the inner

A more preferred angle "Al" is about 100

Trailing surface 23B of flight 22

surface of the drum.

degrees to about 150 degrees.

can be virtually any angle, with the inner surface of the drum,

which angle does not interfere with the operation of adjacent

leading surfaces 23A.

Additional retaining rings can be added to the assemblage

shown in the drawings, in order to provide that height "H" to the

retaining ring which will provide and maintain the optimum

configuration of bed 20 inside drum 10.

As noted above, inlet end 12 of the drum may be raised above

discharge end 14. when in use, the drum rotates continuously.

Seeds or previously thinly-coated.or partially—coated seed capsules

are continuously fed into inlet end 12 and thus added to rolling

bed 20. Flights 22 continuously mix the bed as the drum rotates,

- 21 _

264 UT EX. 2025

SteadyMed v. United Therapeutics
|PR2016-00006



P. 265 UT Ex. 2025 
SteadyMed v. United Therapeutics 

IPR2016-00006

10

 

30

29214

refreshing the bed surface with newly fed seeds, or seeds and seed

capsules newly brought to the surface by the continuous rotation of

the drum in combination with the mixing action of the flights.

Spray assembly 28 sprays the desired coating material (e.g. sewage

sludge, paper mill sludge, or other coating composition, onto the

continuously moving and mixing surface of bed 20 from a plurality

of nozzles 30 distributed along the length of pipe 29, and

similarly along the length of drum 10, adding the sprayed material

to the seeds and seed capsules in bed 20. After receiving the

spray coating from spray assembly 28, the seed capsules are

discharged through discharge end 14. In some embodiments, the seed

capsules pass through a cooling chamber, not shown, integral in

drum 10, before being discharged through discharge end 14.

In general, as the seeds traverse the drum, from inlet to

discharge, nozzles 30 atomize the liquid or other coating material

and spray such atomized coating material as e.g. droplets of the

coating material onto the seeds in the bed. The result is that the

seeds become generally uniformly coated with one or more layers of

the coating material such that the coating material becomes an

integral part of the respective seed capsules fabricated in the

drum. As the coating material solidifies on the seeds, the coating

material tightly bonds to the respective portions of the seeds.

As the seeds and seed capsules roll and mix with rotation of

the drum, the incline of the drum causes the seeds and seed

capsules to travel from inlet end 12 toward discharge end 14.

In the alternative, or where a coating material is not readily

can beself—bonding to the seed. material, a binder material

provided toward the inlet end of the drum at spray assembly 32,

through pipe 33 and nozzles 34. In such embodiment, the binder is

preferably sprayed onto the seeds closer to inlet end 12 rather

than along the entire length "L" of the drum. The coating material

is then preferably sprayed onto the seeds downstream from the inlet

end, and preferably relatively downstream of nozzles 34. Thus, the
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seeds receive a first coating of the binder, and a subsequent

second coating of e.g. liquid soil conditioning coating material

overlying-the binder.

Binder material applied as e.g. through spray assembly 32 may

contain additional coating components such as e.g. flyash, lime,

gypsum, or the like, as one or more components for assisting in

adding bulk and thickness to an inner binder layer prior to any, or

the majority of, the application of the organic coating material

(e.g. sewage sludge or paper mill sludge).

In some embodiments, binder and liquid soil conditioning

coating material are applied at similar locations along length "L"

of the drum whereby binder and soil conditioning coating material

may become intermingled/mixed before reaching the seeds, or on the

seeds. For example, liquid soil conditioning coating material may

be sprayed onto the seeds along the full length of the coating

chamber in drum 10 while spraying of the binder material onto the

substrate seeds is done relatively closer to or adjacent the inlet

end of the coating chamber of the drum. Thus, a first binder layer

may ‘underlie or be mixed. with the soil conditioning coating

and. may’ be overlain. by" a second layer of the soil

Thus, in this embodiment, the

binder layer may typically be a combination of binder material and

material,

conditioning coating material.

coating material.

Further, it is contemplated that the soil conditioning coating

may be applied first, followed by application of binder or

inorganic fertilizer or sealer coating, in which case the binder or

fertilizer or sealer may serve as an outer shell,)

temporarily trapping the inwardly—disposed materials inside the

inorganic

seed capsule. In the alternative, the soil conditioning coating

may be applied first, followed by application of the binder, and

wherein the binder penetrates through the soil conditioning

coating, either physically or chemically, to the underlying

substrate seed and there provides the binding property.
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Additional spray assemblies can be provided, spraying

additional materials (e.g. inorganic fertilizer materials) onto the

spray assemblies can spray 6substrate seed. Thus, e.g. 6

different coating materials onto the substrate seed. For example,

a first spray material can be a binder or primer material intended

primarily to enhance bonding of subsequent sprays to the substrate

seed. Continuing the example, a second spray can be a combination

of binder and finely comminuted particulate material such as lime

A third spray may be a soil conditioning material

Fourth,

and/or flyash.

such as a paper mill sludge or a municipal sewage sludge.

fifth, and/or sixth sprays can add nitrogen, phosphorous, and/or

potassium plant nutrient ingredients, alone or in combination, or

as combinations. In this manner, the soil conditioning properties

of the seed capsule can be established, and the plant nutrient

level of the seed capsule can be enhanced to provide substantially

any level of major and/or minor plant nutrients desired in the seed

capsule, at substantially any relative ratios of the respective

plant nutrients, and wherein the preferably primarily soil

conditioning coating provides desired soil conditioning properties

in the resulting product, initially for use by the specific seed

contained therein, and ultimately as additive to the overall tilth

of the growth medium such as soil into or onto which the seed

capsule is eventually planted.

embodiment of the

invention is provided by spraying a soil conditioning liquid

A preferred, and rather simplistic,

suspension of sewage sludge or paper mill sludge onto seeds to be

encapsulated to make seed capsules. By controlling the amount of

the soil conditioning sludge, or by controlling the residence time

of the seeds in the drum, a desired thickness of soil conditioning

coating can be provided in the resulting coated product.

Typical dried sewage sludge, as a raw material, contains about

and generally no2—6% nitrogen, up to about 2% phosphorous,

potassium, and thus has little or no market value as a fertilizer

_ 24 _
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(plant food) product per se. However, by adding e.g. urea, the

nitrogen content can be raised if desired, especially as a coating

on or adjacent the outside surface of the seed capsule, whereby the

combination fertility-enhanced, soil conditioning, seed capsule

product has real market value as a comprehensive, self—contained,

value—added, seed capsule product. Such product thus contains the

seed, a soil conditioning composition which operates somewhat as a

seed incubator providing a beneficial germination environment, and

a starter quantity of fertilizer selected in quantity and placed in

location so as to provide improved, ideally optimum, amounts of

plant nutrients at optimum location for use by the newly-emerged

embryonic plant at the germination stage of seed development.

Starting with a sludge coating having 2% by weight nitrogen,

sufficient urea may be added to bring the nitrogen content to, for

depending what8% or 10% nitrogen, or‘ more,example, 5%, 7%,

analysis is desired. Starting with a sludge coating having 6%

nitrogen, sufficient urea may be added to bring nitrogen content

to, for example, 10%, or" whatever other analysis is desired.

Phosphorous and/or potassium components and/or materials having

combinations of plant nutrient elements (e.g. NPK) can, similarly,

be added to the sludge, either before, after, or during addition of

In addition, nitrogen, potassium, and/or phosphorous-

vcontaining materials can be combined with the sludge prior to the

sludge being applied to the seed. ,

It should be understood that the more porous the established

the outer surface of suchsoil conditioning coating, or e.g.

coating, the more any subsequent spray material penetrates the

established coating. All such penetration is contemplated in use

of the term "coating" herein.

In some preferred embodiments, the overall coated combination

seed capsule product comprises seed capsules wherein substantially

the entirety of the soil conditioning material is confined to a

suchcontiguously-defined portion of the seed capsule. In

_25_
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embodiments, the structures of the finished product seed capsules

comprise coatings of contiguously arranged elements of the soil

conditioning material, generally arrayed entirely or substantially

entirely about the seed, which coatings may be overlain by an

additional layer, optionally discontinuous, of organic or inorganic

chemical fertilizer. Further coating layers of either soil

conditioning material or organic or inorganic chemical fertilizer

can be applied over the additional layer.

In addition, or in the alternative, other layers of other

materials whether soil conditioning materials, organic or inorganic

fertilizers, or other materials, can be applied to the substrate

seed.before applying the above mentioned layer of soil conditioning

sludge. Thus, the substrate seed can be coated with a layer of a

calciunl compound. e.g. calciunl chloride, calcium: carbonate, or

dicalcium phosphate, or with a sulfur moiety, and/or a further

layer of urea, all with optional use of binder materials.

Further to the

invention, the coatings on the seed capsules need not generally

structure of the seed capsules of the

represent a uniform mixture of the inorganic chemical fertilizer

and the soil conditioner. Rather, in a typical seed capsule a core

substrate seed is overlain or encapsulated by a soil conditioning

material, and is generally free fronl a second overlying soil

conditioning coating material, and.wherein the inorganic fertilizer

content at the seed/coating interface is relatively higher so as to

represent a second coating material such as an inorganic fertilizer

coating, as compared to the inorganic fertilizer content at

locations at and adjacent the seed.

The second coating can, and preferably does, in some

into voids or other interstices in anembodiments, penetrate

underlying e.g. soil conditioning coating. However, preferably

most if not all elements of the underlying e.g. soil conditioning

coating material are generally interconnected. with each other

without intervening coating material of the second layer, except

-26-
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for an optional binder used to hold the first coating material

together as a unitary structure, separate from any structure and

bonding provided by the second coating material.

While the

discontinuities in the soil conditioning sludge coating layer, in

combination seed capsule can comprise

combination with an inorganic fertilizer material in such seed

capsules, such compositions are less preferred.

Regarding the coating process, FIGURE 4 illustrates in flow

sheet form a manufacturing process for producing seed capsules of

the invention, using the coating drum 10 as described above. It

should be understood, however, that other equipment such as a pan

pelletizer, a paddle mixer, or the like can be used in place of the

rotary drum to obtain combination seed capsules of the invention.

The coating process operates according to conventional and

generally well known agglomeration principles, as described by

Wolfgang’ B. Pietsch. in an article entitled “The .Agglomerative

Behavior Of Fine Particles.” Such coating process uses water and

heat, along’ with. physical and/or chemical adhesives and like

properties, to bind or agglomerate a plurality of types of

particles and/or materials into coated seed capsules, each

typically containing an individual seed.

To obtain agglomerates from relatively smaller particles of

raw’ materials, binding forces must act within the individual

developing agglomerate particles. .According to known agglomeration

principles, five different binding Inechanisms are known to Ibe

useful for building agglomerate particles including solid bridges,

adhesion andinterfacial attractions and capillary pressure,

cohesion, attraction between solid. particles, and form—closed

bonds.

At elevated temperatures, solid bridges can form by diffusion

of molecules from one particle to another at the points of contact.

Heat can be introduced fron1 an external, secondary source or

created during agglomeration by friction and/or energy conversion.

-27-
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Solid bridges can also be built up by, chemical reaction,

crystallization of dissolved substances, hardening binders, and

solidification of melted components.

Capillary pressure and interfacial attraction forces in liquid

bridges can create strong’ bonds that disappear if the liquid

evaporates and no other binding mechanisms take over.

Highly viscous bonding’ media such as tar and other high

molecular weight organic liquids can form adhesive and/or cohesive

bonds very similar to those of solid bridges. Thin adsorption

layers are immobile and can contribute to such bonding together of

fine particles under certain circumstances.

Typical short—range forces of the van der Waals electrostatic

or magnetic type can cause attraction between solid particles

such particles arewhereby the particles stick together if

sufficiently close to each other. Decreasing particle size clearly

favors such attraction between solid particles.

Fibers, little platelets or bulky particles can interlock or

fold about each other resulting in “form—closed” bonds.

Now referring to FIGURE 3, of the

it is desirable to pre—coat the

in some embodiments

coating/agglomeration process,

seeds prior to implementing agglomeration principles to produce the

above described coating of soil conditioning’ material. Such

embodiments comprise light—weight and/or elongate shaped. seeds

(i.e. grass seeds), or other similar type of seed which may not

readily or inherently serve as a nucleating agent in a conventional

with the

material which is desired to be coated on the seed.

agglomeration process respective soil conditioning

Pre—coating

the grass seed, for example, enhances the agglomeration of paper

sludge as a coating material, of binder and/or of other coating

substances, by increasing the weight of the pre-coated grass seed

and by providing a more filled in, more rounded shape to such long

and narrow seeds. The increased weight and more filled in shape of

the grass seed enables more effective, more efficient, processing
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of the seed. in coating apparatus such as that illustrated. in

FIGURES 3 and 4.

Referring to FIGURE 3, the form and composition of such pre-

coating, when needed, can vary according to the weight, shape,

composition, and surface properties of the seeds, and according to

the binder, if any, the soil conditioning coating or coating

materials to be applied, and any other inorganic or organic coating

material to be applied.

The seeds, whether pre—coated or not, are received within the

rotary drum where the soil conditioning material is spray coated

onto the substrate seeds to obtain combination seed capsules.

Before coating the seeds with a soil conditioner, the organic

(e.g. paper

processed through a dryer such as a rotary drum dryer, as needed,

soil conditioner material sludge) is preferably

to reduce the amount of moisture in the organic soil conditioner

material to less than about 8% water by weight. Such drying is an

essential step where the material is otherwise above the nominal 8%

effective water content, to enable grinding the sludge to a size

less than US Standard 20 mesh screen, and to prevent the particles

from agglomerating with each other. Certain of the coating

materials, e.g. fly ash, because of their physical properties, need

not be dried before being ground to a suitable size for

participating in the agglomeration operation.

The seeds, whether pre—coated or not pre—coated, and the one

or more soil conditioners, are received within a mixer where growth

enhancers such as time release agents and/or other environmental

conditioners may be added to form a combination seed capsule. The

thus pre—coated seeds are then received into a pan pelletizer, a

like,

molasses,

rotary drum, or the where binders such as lignin,

lignosulphonates, sodium silicate, wax, monammonium

phosphate, or urea can be added and thereby coated onto the pre-

coated seeds. Other materials which can be added to the seed

capsule at the e.g. rotary drum include anti-fungal coatings such
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as with metalaxyl fungicide, for example, Apron® and/or Subdue®,

available from: Novartis, Inc. of Greensboro, North Carolina.

The such—coated seeds are then passed into a rotary or other

dryer in order to obtain a seed capsule containing 5% or less

water. The maximum. water fraction in the coating can vary

according to the composition of the coating material, so long as

the resultant seed capsules remain suitably structurally strong and

so long as a population of such coated seed capsules remains free

flowing in solid condition. The process for fabricating the seed

capsules must maintain a temperature sufficiently low that the

seeds are not heated so hot that viability of the seeds, for

germination purposes, is not dramatically compromised. It is

generally preferred that the temperature of the seeds be suitably

controlled such that any binder and/or coating material, or other

materials applied to the seeds, cool at a controlled rate while

bonds form between the seeds, or seed capsule precursors and the

one or more soil conditioning and/or other coating materials. Such

temperatures of all materials are suitably controlled to avoid

decomposition of the respective materials, loss of viability of the

seeds, or breakage of seed capsules or seed capsule precursors, or

coatings or coating or other materials during such processing. The

temperature at the rolling seed bed inside drum 10 generally can

range from about 130 degrees F to up to at least 230 degrees F for

seed residence times up to at least 1 hour. At drum operating

temperatures of less than 130 degrees F, drying time can become

excessive. At temperatures above 230 F, the viability of the seed

may be at risk, depending on the sensitivity of the seed, residence

time, and other influential parameters.

The above stated temperature range is illustrative and not

limiting, and will vary depending ‘on the seed, the coating

materials, and the specific process parameters of a particular

coating system and coating operation. Thus, maximum e.g. drum

coating temperatures can be less than 130 degrees F or more than
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230 degrees F. However, the stated range is preferred, including

all temperatures within such range such. as, for example, 150

degrees F, 180 degrees F, 210 degrees F, and the like.

Referring to the drum of FIGURES 1 and 2, and to the pan

pelletizer block in FIGURE 3, the seeds are fed continuously to an

inlet as at inlet end 12 of drum 10. Combination seed capsules,

produced as described above, are released from a discharge locus

such as discharge end 14 of the drum to a sizing apparatus 36 in

which the seed capsules are sized through conventional sizing

elements. Suitably~sized seed capsules are discharged from the

sizing apparatus as pmoduct for distribution. Undersize seed

capsules are fed back into mixer as shown in FIGURE 3. Oversized

seed capsules are fractured and screened for reprocessing.

The recovered seed product can be further coated with any of

the coating’ materials described. above, such as urea or other

inorganic or organic fertilizer, and/or with growth enhancers or

Further, coatingother desirable materials. other types of

materials such as water repellants can be coated onto the

discharged seed capsules for the purpose of importing additional

desirable properties to the seed capsules.

In the process of coating porous organic materials such as

sewage sludge or paper mill sludge as is optional in the invention,

with a second material which is applied for other than imparting

soil conditioning properties, for example an inorganic fertilizer,

the general size of the coated seed capsule may be the same after

applying the second material (e.g. inorganic fertilizer) as the

size of the previously—coated seed capsule, or may be similar in

size. Namely, the quantity of coating material added to the seed

capsule can be so small as to not materially affect seed capsule

size, or the coating material can be received into an e.g. porous

interior of the soil conditioning coating of the seed capsule, or

both.
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It is contemplated that the operation and functions of the

invention have become fully apparent from the foregoing description

of elements, but for completeness of disclosure, the usage of the

invention will be briefly described.

EXAMPLE 1

A coating drum as illustrated in FIGURES 1, 2 and 4 is used to

place a coating of paper mill sludge on grass seed. Raw material

grass seed about 4-6 millimeters long and about 0.5-1.0 millimeter

thick, is continuously fed to pre—treater 11, where the seed is

blended with powdered lime, powdered flyash, and a lignosulfonate

binder, to form partially—developed seed capsules comprising seeds

coated with relatively thinner coatings of the recited mixture of

coating‘ materials. The partially—developed. seed capsules are

continuously fed to inlet end 12 of drum 10, to form a bed 20 of

the partially—developed seed capsules. The drum rotates

continuously. The rolling of the drum, and the associated mixing

affect of the flights, provide a constantly changing top surface of

the bed.

pressure sufficient to atomize the liquid sludge slurry.

A paper mill sludge slurry is supplied in pipe 28 at

A liquid

sludge slurry is thus sprayed from nozzles 30 onto the top surface

of the bed of partially—developed seed capsules, applying a sludge

coating on those partially—developed seed capsules which are at the

upper surface of the bed at any given point in time.

The resulting seed capsules, of paper mill sludge coated

seeds, have a coating of soil conditioning sludge thick enough to

make the material a product marketable for its soil conditioning

content as well as for the seeds contained therein. Increased

levels of nitrogen and/or other plant nutrients can be added by,

without limitation, providing sprays of the other desired

materials, preferably subsequent to at least the initial sludge

slurry spray. Other materials can be included in one or more of
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the sprays e.g. to retard or enhance moisture permeation into or

out of the combination product in accord with the anticipated

storage and/or use environment of the product.

EXAMPLE 2

FIGURE 5 illustrates the equipment used in this EXAMPLE 2. As

seen therein, grass seed, lime, flyash, and calcium lignosulfonate

binder are fed to ribbon blender 111 by respective screw feeders

112A, 112B, 112C, 112D Ribbon blender 111

encapsulates the seed with a thin layer of the mixture of lime,

respectively.

flyash, and lignosulfonate to thereby make partially—formed seed

capsules. The partially—formed seed capsules are discharged from

the ribbon blender and conveyed by conveyor 114 and belt feeder 116

to a tilted—pan pelletizer 118, which rotates about a fixed axis.

Paper mill sludge is received into a weigh hopper 120 at about

60% by weight water, and is fed by screw feeder 122 and belt 124 to

pin mixer 126. The pin mixer breaks down the fiber and fiber

clusters of the sludge into loose separate fibers, and discharges

the resultant material onto conveyor 128 which. transports the

material to screw feeder 130, and thence into the tilted pan

pelletizer.

the partially—formed seed

with

In the tilted pan pelletizer,

capsules, (seeds being coated lime, flyash, and

lignosulfonate) are mixed.with the comminuted.paper mill sludge and

thereby coated. with the sludge. By operation. of the tilted

rotating pan pelletizer, the larger seed capsules generally rise to

the top of the bed of seed capsules in the pan, and as additional

material (sludge and partially—formed seed capsules) are added to

the pan, the larger seed capsules overflow the lower edge of the

rotating pan, onto vibrating feeder conveyor 132.

The vibrating feeder conveyor feeds the seed capsules into

granulator 134 (e.g. rotating drum) where the seed capsules may be
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(e.g. spray) coated with inorganic fertilizer or other desired

material.

From the granulator, the seed capsules flow into dryer 136 and

are dried to a final product moisture of about 2—3% by weight

water. The resultant product is then screened and sized as before,

with undersized and oversized product seed capsules being recycled

for further processing.

Urea and other liquid Lnerganée chemical fertilizers can, as

indicated, be used as binders to bind together soil conditioning

coatings which are not readily self-bonded together. In such

embodiments, the urea or other liquid fertilizer composition serves

as the binder or glue which holds together the soil conditioning

material which is used as the coating. Other binding materials may

be used either alone or in combination with the LnerganiG.chemical

fertilizer. Any’ plant nutrient components of the binder/glue

composition contribute to the plant nutrient value, e.g. nitrogen,

phosphorous, and/or potassium, provided by the so—made seed

capsules. Thus, a binder/glue, or a multiplicity of binders/glues,

properly selected as to nutrient value can provide, in the finished

product, significant contribution to any desired fertility

analysis.

A primary purpose of soil conditioning products is to

condition the soil in terms of properties other than direct

provision of plant nutrients.

chemical

It is

The primary purpose of conventional inorganic

fertilizer products is to directly provide plant nutrients.

well known that highly purified forms of inorganic chemical

materials are more concentrated than desired in close or intimate

Thus,

chemical fertilizers can be diluted in concentration and still have

proximity with seed, in the growing medium. inorganic

sufficient nutrient content to be highly useful additives in soil

conditioning seed capsules of the invention. It is common practice
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to modify and thus dilute inorganic chemical fertilizer products

with filler materials that do not provide plant nutrients, in order

to provide less concentrated fertilizer products. To the

inventor's knowledge, such diluents, however, do not include soil

conditioning products, especially not organic soil conditioning

products.

It is conventionally known to apply commercially available

soil conditioning materials and inorganic fertilizers, in separate

applications, to a given common plot of soil to assist the soil in

growing a crop. For example, it is known to make a first broadcast

or other placement of lime to control pH of the soil, followed by

a second broadcast and/or row—applied placement of granular

inorganic chemical fertilizer. It is also known to make sequential

applications of a soil conditioning material such as fresh or aged

manure followed. by inorganic fertilizer, all of which. may’ be

separate from the step of applying seed. And where seed is indeed

applied in the same step, the seed and soil conditioner are not

intimately bound in controlled positioning with respect to each

other in common in individual particles of the product so applied,

as in the invention.

To the inventor's knowledge, it is not known to apply soil

conditioning material and inorganic chemical fertilizer in a common

carrier/particle. Nor is it known to apply seed in a seed capsule

wherein the seed is intimately combined with a soil conditioning

material in a common particle, optionally with an inorganic

fertilizer component in controlled positioning with respect to the

seed in the same capsule as a seed—soil conditioning particle.

In those embodiments of the invention comprehending both soil

fertilizer in the same seedconditioning and inorganic

capsule/particle, the ratio of soil conditioning material to

inorganic chemical fertilizer material can vary, from, for example,

than 100% by weight

conditioning material, with corresponding greater than 0% up to

about 80% by weight up to less soil
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about 20% by weight inorganic chemical fertilizer. Generally, the

invention as practically applied, however, is somewhat more

narrowly defined, because the practical benefits of the invention

are achieved at more balanced combinations of the soil conditioning

material and the inorganic chemical fertilizer.

Thus,

about 90% by’ weight to about 98% by xneight soil conditioning

material, in combination with about 2% by weight to about 10% by

To the extent the soil

a preferred amount of soil conditioning material is

weight inorganic chemical fertilizer.

conditioning material is present in amount less than about 80% by

weight, the corresponding 20% by weight organic fertilizer in such

close and intimate proximity to the seed may be toxic to the seed.

To the extent the inorganic fertilizer is present in an amount of

less than 2% by weight, the beneficial fertility affects of the

fertilizer may not be perceived.

To the extent the inorganic fertilizer can be confined in a

level of inorganiclayer displaced from the seed, a higher

fertilizer may be used while limiting risk of a toxic response from

the seed. Referring now to FIGURES 6A—6D, in the embodiment of

FIGURE 6A,

single generally homogeneous

illustrated in FIGURE 6A, may comprise only the soil conditioning

material (e.g. paper mill sludge or sewage sludge), or may comprise

seed capsule 38A comprises a seed 40A coated with a

coating 42A. Coating 42A, as

both the soil conditioning material and an inorganic fertilizer or

other inorganic material generally dispersed in coating 42A.

In FIGURE 6B, seed capsule 38B comprises a seed 40B coated

with a first layer 428 of soil conditioning material. A second

coating material is shown penetrated part—way through the first

layer 423, thus to make a combination outer layer 44B comprising

the combination of the material of layer 42A and the material of

the second material, such as inorganic fertilizer.

In FIGURE 6C, seed capsule 38C comprises a seed 40C coated

with a first layer 42C of soil conditioning material. A second
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generally separate and distinct layer 46C of 61 second coating

material (e.g. inorganic fertilizer) is disposed outwardly on the

underlying first layer 42C. Layer 46C generally does not penetrate

layer 42C, whereby higher levels of inorganic fertilizer may be

used because of the effective displacement distance between the

seed and the second layer 46C. The second layer may be prevented

from penetrating the first layer by applying e.g. an intervening

layer which repels the second layer, for example wax, lignin, or

the like.

In FIGURE 6D, seed capsule 38D comprises a seed 40D coated

with a pre—coating layer 48D of dicalcium phosphate to densify and

configure the seed capsule precursor for the primary coating steps

Layer 42D of soil conditioning

Other

materials such as at layers 44B or 46C can be added to any of the

in drum 10 or pan pellitizer 118.

material is disposed outwardly of pre—coating layer 48D.

embodiments, including that of FIGURE 6D to provide the properties

associated therewith.

In alternative embodiments, seed capsules can comprise a seed

coated with at least one heterogenous layer. The heterogenous

layer comprises at least two different materials substantially

commingled, uniformly or non—uniformly, within a single layer.

Such.materials can include, for example, soil conditioning material

and inorganic fertilizer, méeronutrients, herbicides, fungicides,

binders and/or any other layer material contemplated by the present

invention.

While the soil conditioning material/sewage sludge or paper

mill sludge may contain a nominal amount of nitrogen and lesser

quantities of phosphorous, potassium, and micronutrients, these

small levels of plant nutrient content are generally not high

to be

Yet only small nutrient amounts are desired so

enough for the plant nutrients considered a primary

commercial asset.

close to the seed. Thus, in some uses, the nutrient content of the

sludge may be fully acceptable as the sole coating material on the
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seed in making suitable and acceptable seed capsules of the

invention.

Products of the

properties, namely readily available excellent soil conditioning

invention offer a new combination of

properties in combination with the seed in a seed capsule wherein

size and density of the seed capsule are controlled to the desired

size and weight.

One of the properties offered by soil texture conditioners

such as sewage sludge and paper mill sludge is that of maintaining

soil condition by retaining moisture in the soil, retarding

leaching of soil nutrients from the root zone, and attenuating

hardening, clumping, or other hard agglomeration characteristics of

the soil, which harder soils are more difficult for plant roots to

penetrate than are softer soils. Thus, improving the soil texture

condition, soil tilth, increases the efficiency with which plant

nutrients are retained and used for plant nutrition, as well as

generally improving the environment of the soil to accommodate, and

readily receive, root growth.

When soil conditioning materials and. plant nutrients are

applied separately to the soil, as in the prior art, the ratio of

applied plant nutrients to applied soil conditioning material

typically varies widely according to variations in the uniformity

Further, the soil

conditioning material is generally not closely associated with the

of the two applications of the two materials.

plant nutrient—containing fertilizer in the soil, and certainly

neither soil conditioner" nor the fertilizer‘ are controllably—

closely associated with the seed, such that nutrient absorption

benefits provided by the soil conditioning material are not

assuredly associated with respective particles of inorganic

chemical fertilizer materials, and neither the soil conditioning

material nor the inorganic fertilizer is controllably and

intimately associated with the seed as in a common capsule or other

particle as in the invention.
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Rather, where soil conditioning and fertilizer materials are

applied in separate applications and/or in applications separate

from the application of the seed, the bulk of the soil conditioning

material and the bulk of the inorganic chemical fertilizer are

5 generally at least somewhat separated from each other in space, and

physically separated from the seeds, such that potential

cooperative benefit of the soil conditioning material as relates to

solvation and up—take of soil moisture and/or of the inorganic

chemical fertilizer by the seed are not obtained, and/or are not

10 obtained in controlled close association with the seed.

When the soil conditioning material, the inorganic chemical

fertilizer materials, and the seed are separately applied to soil

with different sets of equipment, the respective rates of

.......;.‘L.11‘-1...!‘ application vary such that the desired ratios between the

quantities of the several materials are applied somewhat non-I--‘ .::('_y‘;!:‘um...ua
uniformly. The variances from uniformity will be different for7.‘...$3

 each of the applications, thus adversely skewing the relative

ratios of the materials with respect to each other at different

u locations in the e.g. field. Further, when applied separately to

‘W the soil, the seed and the soil conditioner are not necessarily in

intimate contact with each other as they are when both materials

are combined into a single combined seed capsule product as in the

invention. Nor is the seed in closely controlled proximity (e.g.
 

within the same capsule) with the inorganic fertilizer. In

25 reality, then, any fertilizer added to the soil but not in close

proximity to the seed applied to the same soil during e.g. the same

growing season, is of reduced value or no value to that application

of seed, whereby little or no value is realized, during that

growing season, from the application of such material to the soil.

30 The amounts of soil conditioning material and inorganic

fertilizer added to the soil at any given time represent a small

fraction of the "soil" in the plant growing zone (root zone).

Thus, in the conventional practice of providing separate

_ 39 _
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applications of plant nutrients and soil conditioning material, in

addition to the seed, only small fractions of the newly applied

soil conditioning material and plant nutrient come into proximate

cooperating relationship with each other and with the seed. Thus,

the seed and any plant newly emergent from the seed are benefitted

only to the extent the overall average root zone of the soil is

benefitted by the applied soil conditioning material

Even were combinations of soil conditioner, inorganic chemical

fertilizer, and seed are to be applied as separate and distinct

physical product particles, using a single application apparatus

and a single application process, the individual particles of soil

conditioner, individual particles of inorganic chemical fertilizer,

and individual particles of seed would be separated from each other

to a significant degree, during the application process, such that

the benefits of intimate association with each other in the soil

would be lost.

with a substantial quantity of soil conditioner, but can tolerate

Indeed, the seed benefits from intimate contact

intimate contact with only limited concentrations of fertilizer

Rather,

displaced from, but controllably located close to the seed.

chemicals. fertilizer chemicals should in general be

In an uncontrolled application of fertilizer by an application

separate from application of the seed, as in the prior art, some of

the seed might be expected to be placed so close to some of the

inorganic fertilizer as to be damaged by the toxic affect of such

close association. Thus, the benefit of intimate contact between

organic soil conditioning material, inorganic chemical fertilizer,

and seed, is reduced and largely lost because of low levels of

intimate association between the soil conditioning material and the

seed, and.unpredictable, uncontrolled levels of association between

the seed and the

combination of the invention, of soil conditioning coating of the

inorganic chemical fertilizer, outside the

seed, and optional addition of inorganic fertilizer at controlled
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location with respect to the seed, all in the same seed capsule, as

taught herein.

By combining an organic soil conditioning material in the same

seed capsule with the seed, highly effective levels of soil

conditioner are assuredly associated with the seed as the seed

germinates and begins to grow. Where suitable levels of plant

nutrient fertilizer are incorporated into the same seed capsule,

growth of the newly—germinated plant is further enhanced. In

either case, the soil conditioning materials can and do tend to

retain moisture and nutrients in the soil in the defined area of

the seed capsule by a variety of mechanisms, providing an extended

time period during which nutrients can be taken up by the plants.

For example, organic soil conditioning material may retain

moisture, reducing moisture drainage from the soil, such that the

rate of leaching of the nutrients is, in general, reduced.

Further, the soil conditioning material may absorb or otherwise

physically or chemically attach to plant nutrient materials in the

chemical fertilizer material, thus further retarding leaching of

the plant nutrient away from the seed.

While applicant cannot place an exact time period on the

increase in the extent to which the soil conditioning materials

retard leaching of the plant nutrients from proximity with the

seed, thereby holding the plant nutrients available for up—take by

the plant, any increase in time during which the nutrients are held

in the soil proximate the newly—emerging plant is beneficial to

meeting the nutritional needs of the plant being so fed.

By incorporating soil conditioning materials and optionally

plant nutrient fertilizers, in the seed capsules, the invention

offers an efficiency of application of soil conditioning materials

in proximity to the seeds most beneficially affected thereby, in a

beneficial association never before available. Optional addition

of plant nutrients to the same seed capsule provides a largely

self—contained microcosm of seed, soil conditioner, and inorganic
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fertilizer in intimate yet controlled spatial relationship with

each other, whereby the controlled spacings provide enhanced plant

growth benefit. Namely, soil conditioning materials and plant

nutrients are somewhat beneficial to each other for the overall

cooperative achievement of soil fertility in the presence of the

newly emerging plant which is dependent on such plant nutrients,

and on moisture retained by the soil conditioner for uptake of such

plant nutrients.

While soil conditioning .materials do ,perforn1 a number of

highly interdependent tasks, one such task is in assisting in

maintaining the plant nutrients in the root zone where they can be

effectively used by the plants when needed. Another such task is

in assisting in making the soil soft and friable in the root zone

whereby the newly—emerged and very tender plant roots more readily

penetrate the soil as they grow.

Where both soil conditioner and fertilizer are incorporated

with the seed into the seed capsule, the soil conditioner assists

in strategically maintaining the combination of soil conditioner

and plant nutrients in close and controlled proximity to each other

and to the seed in the soil. Such strategic placement virtually

assures that the soil conditioning material and inorganic chemical

fertilizer are bound to each other, in proximate relationship with

the seed, for a time, such that wherever the seed capsule may land

when the seed is sown, the seed will have the initial benefit of

both soil conditioner and plant nutrients in intimate proximity

with itself, irrespective of any condition of the surrounding

growth medium. Thus, in the invention, soil conditioning material

and optionally inorganic chemical fertilizer, are inherently bound

to each other, and to the seed, as by the coating process, and

inherently assist the seed in achieving desired germination and

strong early growth.

By incorporating the soil conditioning material in the same

seed capsule with the seed, the invention ensures that the seed has
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benefit of intimate relationship with a beneficial amount of soil

conditioner material. The seed thus receives the advantage of the

beneficial amount of soil conditioner material irrespective of the

overall tilth of the soil and irrespective of the overall level

soil conditioner, e.g. soil texture conditioner, in the root zone

of the soil with which the seed capsule becomes associated for seed

and plant growth purposes.

Referring to FIGURE 7, a population of seed capsules 38 are

disposed at the top surface of a cross section of soil. Root zone

150 of the soil is generally defined to that depth of the soil

which typically receives roots of growing plants, and is generally

defined. within 20-30 inches of the top surface of the soil.

Generally, and. preferably, the root zone should have a soft

texture, rich in organic and/or other soil conditioning material in

order to provide good tilth, and desirable moisture and nutrient

holding properties. Underlying root zone 150 is subsoil 152 which

typically contains little organic matter.

It is a well known agricultural phenomenon that, in soil used

for intensive crop production, the root zone tends, over time, to

become relatively depleted of organic soil conditioning material,

illustrated at 154 in FIGURE 7, negatively affecting soil tilth and

texture. While wholesale addition of organic soil conditioning

FIGURE 7

illustrates application of the invention wherein the texture of the

material can improve the overall tilth of the soil,

material immediately adjacent the seed, namely coating 42, provides

beneficial properties attributable to soil having desirable

texture.

FIGURE 8 illustrates that coating 42 draws moisture 154 from

the soil, into the capsule, where the moisture is available to

assist in germination of seed 40. In the process, traverse of the

moisture through second coating 46C releases plant nutrient

material into the moisture, as well as downwardly into the soil

adjacent the seed capsule, as illustrated at 156. Thus, the root
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158 emerging from the seed emerges into an initial growth medium,

coating 42, having texture, moisture, and plant nutrient highly

advantageous to early plant growth. As root 158 advances further

downward, the upper portion of the underlying soil under the

capsule where the seed first enters the soil, has also been

beneficially affected to the good of the plant by plant nutrients

156, and by moisture attracted or held in the vicinity of the

capsule, as a result of the presence of the soil‘ conditioning

material in the capsule.

The relative amounts of the soil conditioning material and the

inorganic chemical fertilizer material in the seed capsule vary

significantly in accord with the specific application, and any

specific interactivity desired of the soil conditioning material

and inorganic chemical fertilizer. For example, in a particular

combination of soil conditioning material and inorganic fertilizer

a particular plant crop to be nourished by the product may require

a higher amount of plant nutrient, or a specific analysis of plant

nutrients, in order to be properly fed at and shortly after the

stage of germination.

Thus, for a given specific application of combination seed

capsule (with fertilizer) product of the invention, the relative

and the

analysis, may be increased or decreased from some "standard" in the

amount of inorganic chemical fertilizer, fertilizer

interest of achieving a functionally adequate feeding of the newly

germinated seedlings. Namely, the NPK etc. nutrient levels

provided in a given seed capsule product of the invention can be

set and controlled at the fertilizer manufacturing plant in accord

with the respective NPK etc. nutrient needs of the seed to be

supported, or of the soil or other growth medium to which the

combination fertilizer of the invention is to be applied.

In any embodiments, whether or not specifically discussed

here, the fabricated seed capsules are kept sufficiently cool, and

are kept sufficiently dry, to avoid the seed capsules sticking to

_ 44 _

F’- 287 UT EX. 2025

SteadyMed v. United Therapeutics
|PR2016-00006



P. 288 UT Ex. 2025 
SteadyMed v. United Therapeutics 

IPR2016-00006

10

30

 

29214

and the like,

Where liquid is used to obtain the

each other, caking, and to prevent premature

germination of the seed.

coating material in liquid state, sufficient liquid is removed

during or shortly after the coating step to avoid the seed capsules

sticking to each other, or caking, or the like. Where the seed

capsules are made by process other than the process described here,

the details of the process will determine proper cooling, drying,

or other steps to provide a finished, dry, solid seed capsule or

like product. A dry such product generally has moisture content

less than 10% by weight, preferably less than 5% by weight, most

preferably less than 3% by weight.

As suggested by the description hereinabove, the processes of

the invention are generally carried out to make combination seed

improvement products solely by using physical processes such as

coating and drying; While some Ininor chemical reactions may

inadvertently accompany such physical processes, the invention does

not rely on any chemical reaction for achievement of the objectives

thereof. Rather the invention is focused on a physical combination

of starting materials, which physical combination results in.mutual

benefits of the two starting materials (seed and soil conditioner,

and optional inorganic chemical fertilizer) functioning intimately

together, in primarily physical and physico—chemical relationship,

to produce an overall increase in benefits of plant germination and

early plant growth.with such combination seed improvement products.

The relative amounts of seed and coating material depend on

the overall benefits desired to be achieved front the coating

operations. In general, the seed will comprise from about 0.1% to

about 75% of the overall weight of the seed capsule. the coating

material thus represents about 25% to about 99.9% by weight of the

seed capsule. Where the seed content is low, the general benefit

of the product is that of soil conditioning, with some seed

application. Such product is well suited for application to e.g.
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a healthy lawn for general improvement of soil condition, and

modest fill—in of bare spots with seed.

Another benefit of low seed content by weight, especially with

quite small seeds, is in creating a larger size seed capsule, and

thereby facilitating the handling of such seed in commonly-used

seed handling machines such as grain drills or seed broadcast

machines.

Typically, however, a higher seed content is preferred so as

to have major impact on the number of plants which are caused to

germinate by application of such product. Thus, for a seed about

O.5—l 0 mm thick and about 4-7 mm long, a preferred fraction of

seed is about 1% to about 50%, preferably about 1.5% to about 20%,

more preferably about 2% to about 10% by weight seed, with

respective amount of soil conditioner and optionally fertilizer.

For example, in a preferred product of the invention, an above

mentioned grass seed about 0.5-1.0 mm thick and about 4-7 mm long,

when coated produces a seed capsule about 4 mm across and about 6-9

mm long. Smaller, or larger, seed capsules may be made and used as

desired.

The size and density of the seed capsules can be readily

controlled using conventional sizing equipment and. processing

so as to provide a uniform

With the size and

parameters of the coating process,

product of a wide range of sizes and densities.

density of any seed thus controllable, the size and density may be

selected and specified for enhancing control and efficiency of seed

handling and/or distribution. For example, tiny seeds such as

lettuce, carrots, cabbage, and alfalfa, may be sized and weighted

for easy and assured handling and distribution, whether by hand or

by machine. Seeds which are non—aerodynamic, or which are so light

as to be blown around, such as grass seed, can be made heavy and

compact enough as to assuredly remain on location where sown after

being'plantedu For example, non—aerodynamic seeds, after treatment

according to the invention, can be broadcast—applied using
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conventional equipment such as is used to broadcast apply granular

fertilizer over e.g. 40 foot wide application paths.

Where time controlled germination is desirable, a population

of combination seed capsules, having at least one soil conditioner

and one or more nutrients, can be planted in conjunction with non-

coated seeds. As a result, non—coated seeds will germinate at an

earlier stage than the population of combination seed capsules.

Such staggering of germination times allows, for example, the non-

to use the available soil nutrients with less

Ata

coated seeds

competition (i.e. less seeds using limited nutrient supply).

later time, when the coated seeds germinate, such seeds can use the

leached capsules tonutrients from their combination seed

germinate.

Where e.g. small such seeds are desirably planted in close

proximity with each other, and wherein a relatively larger size

seed capsule is desired for ease of handling such that the large

size seed capsule would potentially interfere with such close

placement of the seeds with respect to each other, then and in such

situation, multiple seeds may" be employed in individual seed

capsules, e.g. generally uniformly distributed throughout the seed

capsule, so as to provide for sufficiently close spacing of the

seeds from each other.

Paper mill sludge, as is suggested as a coating material

herein, is a resultant by—product of papermaking, typically from

e.g. a de-inking process in the paper mill.

By utilizing paper mill sludge and/or sewage sludge as taught

herein, one contemplates beneficially and suitably disposing of

significant quantities of industrial waste which. otherwise is

disposed of by landfilling.

Where the product of the invention is applied as to a

residential or like lawn, as in an agricultural field, the seed is

applied to the soil in intimate combination (seed capsule) with the

soil conditioner, such that the soil conditioner serves as moisture
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retainer and sun shield. In addition, the seed capsule is much

heavier and dense than the seed itself, whereby the seed capsule

provides substantial protection against the seed being washed away

in surface water run—off. Thus, the coating about the seed serves

many of the functions typically performed by the conventionally-

used straw mulch. Accordingly, product of the invention can be

used to seed new lawns without any need for use of straw or any

other mulch material.

Where seed is desirably used to fill in bare spots in the

lawn, such seed, especially fertility—enhanced seed capsules, may

be applied desirably in one of two ways. First, the coated seed

capsule product may be applied only to perceived bare spots,

without use of straw. The soil conditioner in the seed capsules

serve the functions of the straw as described above, but perform

better than straw because of the close association between the seed

and the soil conditioner.

In the alternative, the coated seed capsule product may be

broadcast generally over the entire lawn. Where the lawn is

already healthy with thick grass growth, the soil conditioner and

will benefit the

germination and growth of new seed from the seed capsules.

with minimal

Where

the existing grass is thinner, the seeds in the seed capsules will

fertilizer existing grasses,

have room and light to grow, whereby the combined properties of

seed, soil conditioner, and fertilizer, in intimate relationship

with one another, will be efficaciously used.

Where seed capsules of the invention are used to establish a

new lawn, the soil conditioner in the seed capsules serve the

functions of the straw as described above, obviating the need for

straw in establishing the lawn seeding.

Those skilled in the art that certain

modifications can be made to the apparatus and methods herein

will now see

disclosed with respect to the illustrated embodiments, without

departing from the spirit of the instant invention. And while the
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numerous rearrangements, modifications, and alterations

To the extent the following claims use means plus function

5 language, it is not meant to include there, or in the instant

specification, anything not structurally equivalent to what is

shown in the embodiments disclosed in the specification.
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CLAIMS

Having thus described the invention, what is claimed is:

 
 

 
 

 

 

 

 

 

 

 

 

1. A combination see capsule, comprising:

(a) at least on viable seed, having an outer surface

and acting as a core or psuedo—core of said

combination eed capsule; and

(b) a coating 0 a composition comprising a soil

conditioning aterial mounted proximate, including

disposed out ardly of the outer surface of said

seed.

2. A combination seed capsule as in Claim 1, said coating

if providing at least one of
@

(i) enhancing bro dcast flight properties of said

E

I

i

5% combination se d capsule;
E

; (ii) reducing suscep ibility to deleterious affects of
weather on said combination seed capsule;

(iii)enhancing resis ance of said combination seed

capsule to atta k by animals or spore—formers;

(iv) staged germinati n of ones of said seed capsules,

having seeds, un er a given set of conditions, over

a period of ‘me longer than the range of

germination time inherent in said seeds;
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(v) enhancing control of moisture about said seed

thereby to assist in seed germ' ation;

(vi) release of plant nutrients nto soil onto which

said combination seed capsul is placed;

(vii) soil conditioning effect 0 soil onto which said

combination seed capsule s placed;

(viii) staged release of lant nutrients into soil

onto which said c ination seed capsule is

placed, over a per od of time longer than the

range of times inherent in the chemical

composition so r leased;3‘
E:

(ix) higher embryo emer ence and survival rate in a

population of sai seed capsules, thereby reducing

required seed pl ting density for a desired plant

population densi y; and

(X) assisting in s abilizing moisture content in soil

on which such seed capsule is disposed.

 
3. A combination s d capsule as in Claim 1 wherein said

seed is selected from the group consisting of grass, vegetables,

grains, and flowers.

4. A combinatio seed capsule as in Claim 1, said coating

further comprising sa d soil conditioning material in combination

with at least one in edient effective to reduce susceptibility of
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said seed capsule to deleterious affect of at 1 ast one of animals,

weeds, and spore—formers.

5. A combination seed capsule as in laim 4 wherein said at

least one ingredient to reduce susceptibi ity of the seed capsule

is selected from the group consisting o herbicides, fungicides,

and a bitter substance.

6. A combination seed capsule as in Claim 5 wherein said

fungicide comprises metalaxyl.

7. A combination seed caps e as in Claim 1, said coating

comprising a first coating, said ombination seed capsule further

comprising a second coating, sepa ate from said first coating, and

comprising at least one i gredient effective to reduce

 
: susceptibility of said seed ca sule to deleterious effect of at

*3 least one of animals, weeds, a d spore—formers.

8. A combination see capsule as in Claim 1, effective to 
provide a plant nutrient at a desirable controlled distance from a

plant seedling emerging fr m said seed, in an amount beneficial to

said plant seedling.

9. A combination seed capsule as in Claim 1, said coating

comprising a first co ing, said combination seed capsule further

comprising a secon coating of a second coating material

intermingled with s d first coating material in an outer portion

of said first coat’ g, and generally displaced from said seed.
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10. A combination seed capsule as i Claim 9 wherein said

second coating material comprises a plant utrient, beneficial in

location and in amount of availability, t plant seedling emerging

from said seed.

11. A combination seed capsule as in Claim 9 wherein said

second coating composition comprise an inorganic form of a plant

nutrient and is selected from the group consisting of nitrogen,

phosphorus, and potassium.

12. A combination seed c psule as in Claim 9 wherein said

second coating composition com rises an inorganic form of a plant

nutrient and is selected f om the group consisting of urea,

monammoniunmphosphate, diammo iun1phosphate, superphosphate, triple

superphosphate, dicalcium p osphate, and potash.

13. A combination eed capsule as in Claim 9 wherein said

second coating composit'on comprises an inorganic form of a plant

consisting of sulfur,selected from thenutrient is group

manganese, copper, bo on, iron, magnesium and chromium.

14. A populat'on of combination seed capsules of Claim 1,

said population of eed capsules comprising coatings having a range

of properties affe ting germination rate of said seeds, thereby to

stage germination of said seeds in said population over a period of

inherent intime longer th the range of germination times

uncoated ones 0 said seeds.
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15. A population of combination seed apsules as in Claim 14

wherein said range of properties comprise at least one of (i) a

range of hardnesses and (ii) a range f thicknesses, of said

coatings.

16. A combination seed capsule as in Claim 1, said coating

comprising a first layer of said so'l conditioning material, and

including a second layer comprising an inorganic fertilizer.

17. A combination seed cap le as in Claim 1, said coating

comprising a first layer of sai soil conditioning material, and

mwmfl including a second layer compri ing at least one micronutrient.

W‘....

....u-2... '513|.‘.‘.T.fl\Y.'.‘{.'."7... 18. A combination seed capsule as in Claim 17 wherein said.31.....T."”‘“""‘""“‘“‘."“.
tr

nficronutrient is selected f om the group consisting of sulfur,

;; manganese, copper, boron, i on, magnesium and chromium.

19. A combination seed capsule as in Claim 1, said soil

conditioning material mprising a sludge composition. 

20. A combina ion seed capsule as iJ1 Claim 3” said soil

conditioning materi 1 comprising a fiber—containing by—product of

a paper making ope ation.

ination seed capsule as in Claim 1, said seed

capsule compri ing a water—leachable plant nutrient, and a leach-
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retardant composition effective to ret rd leaching of said

leachable plant nutrient out of said comb" ation seed capsule.

22. A population of combination eed capsules of Claim 1,

said coating in ones, but less than all,

comprising an ingredient effective to r tard effective penetration

of said population,

of a seed—germinating environment to said seed for germination

thereof.

23. A combination seed caps le as in Claim 1, said seed

capsule comprising an inner laye on the outer surface of said

seed, and an outer layer, said in er layer enhancing properties of

said seed for acting as nucleu in an agglomeration operation

agglomerating said coating onto said inner layer.

24. A combination seed capsule as in Claim 1 wherein said

coating comprises an admixtur of said soil conditioner and a plant

nutrient.

25. A combination

coating remains generall disposed about said seed until said seed

eed capsule as in Claim 1 wherein said

germinates.

26. A plant gr wing system, comprising:

(a) a plant rowing medium extending over an area, said.plant

growing medium having a root zone, and a top surface of

said r ot zone generally corresponding with a top surface
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of said plant growing medium, s id plant growing medium

having a first overall soil co dition and texture; and

(b) a population of seed capsu s disposed over the top

surface of said plant growin medium, said seed capsules

comprising individual seeds, having outer surfaces, and

coatings of soil conditionin material disposed.outwardly

of the outer surfaces of s id seeds,

said coatings of said seed capsules roviding localized germination

and growth environments, at and adjacent said seeds, having

texture, and nutrient and water he ding properties for supporting

seedling health, superior to respe tive said properties as provided

overall in the root zone of said lant growing medium.

27. A growing system as i Claim 26, said coatings remaining

generally disposed about said eeds until respective ones of said

seeds germinate.

28. A growing system a in Claim 26, said coatings providing

at least one of

(i) enhancing roadcast flight properties of said

combinatio seed capsule;

(ii) reducing susceptibility to deleterious affects of

weather on said combination seed capsule;

(iii)enhanc ng resistance of said combination seed

capsu e to attack by animals or spore—formers;
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staged germination of ones of said seed capsules,

having seeds, under a give set of conditions, over

a period of time long r than the range of

germination times inhere in said seeds;

enhancing control of oisture about said seed

thereby to assist in s ed germination;

release of plant nu rients into soil onto which

said combination se capsule is placed;

soil conditioning effect to soil onto which said

combination see capsule is placed;

(viii) staged re ease of plant nutrients into soil
“-4

'11X17.WI...ll“
(ix)3????n7...:T"“»i”TI"‘J?"fi"”:€"w ‘$37.35TX...“T‘...‘.“‘WJ'.'....\3...§‘.

29.

onto whi said combination seed capsule is

placed, over a period of time longer than the

range of times inherent in the chemical

compo ition so released;

higher ryo emergence and survival rate in 21

populat on of said seed capsules, thereby reducing

requir d seed planting density for a desired plant

popul tion density; and

ass sting in stabilizing moisture content in soil

on which such seed capsule is disposed.

A gr wing system as in Claim 26 wherein said seeds are

the group consisting of grass, vegetables, grains,selected fro

and flowers.
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30. A growing system as in Claim 26, s id coatings further

comprising said soil conditioning material i combination with at

least one ingredient effective to reduce sceptibility of said

seed capsules to deleterious affect of at least one of animals,

weeds, and spore—formers.

31. A growing system as in Claim 6, said coating comprising

a first coating, said combination see capsules further comprising

a second coating, separate from said first coating, and comprising

at least one ingredient effective t reduce susceptibility of said

seed capsules to deleterious effe t of at least one of animals,

weeds, and spore—formers.

32. A growing system as n Claim 26, effective to provide

plant nutrients at desirable controlled distances fron1 plant

seedlings emerging from said eeds, in amounts beneficial to said

plant seedlings.

33. A growing system s in Claim 26, said coatings comprising

first coatings, said combi ation seed capsules further comprising

second coatings of second oating materials intermingled with said

first coating materials outer portions of said first coatings,

and generally displaced rom said seeds.

34. A growing ystem as in Claim 33 wherein said second

coating materials co rise plant nutrients, beneficial in location

and in amount of a ailability, to plant seedlings emerging from

said seeds.
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sai population of seed35.

capsules comprising coatings having a range of roperties affecting

A growing system as in Claim 26,

germination rates of said seeds, thereby to stage germination of

said seeds in said population over a period f time longer than the

range of germination times inherent in unco ted ones of said seeds.

36. , said coatings comprising

first layers of said soil condition’ g material,

A growing system as in Claim 2

and including

second layers comprising inorganic f tilizer.

37. laim 26, said soil conditioning

material comprising a sludge com osition.

A growing system as in

38.

material comprising a fiber—c ntaining by—product of a paper making

A growing system as in Claim 26, said soil conditioning

operation.

39.

comprising inner layers

A growing syst m as in Claim 26, said seed capsules

the outer surfaces of said seeds, said

inner layers enhancing roperties of said seeds for acting as

nucleus in an agglomera ion operation agglomerating said coatings

onto said inner layers.

40. A growing system as in Claim 26 wherein said coatings

comprise admixture of said soil conditioner and plant nutrient.
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41. A method of providing plant micron trients to soil, the

method comprising placing onto the soil a pop lation of combination

seed capsules, each comprising at least o e seed, and a coating

comprising a plant micronutrient material.

42. A method as in Claim 41, the oating comprising a first

coating comprising the plant micronutr ent, and a second coating,

separate and distinct from the first c ating, and comprising a soil

conditioning material.

43. A method as in Claim 41, the coating providing at least

one of:......u ‘-lmf‘‘L..S‘~
(i) enhancing broadc st flight properties of said

combination seed capsule;

(ii) reducing susce tibility to deleterious affects of 
weather on sa'd combination seed capsule;

(iii)enhancing r istance of said combination seed

capsule to ttack by animals or spore—formers;-733:$2..E''''‘‘"T?" W.T.‘.5Hm)‘Timfill‘-'~r...
(iv) staged ge mination of ones of said seed capsules,

having se ds, under a given set of conditions, over

a perio of time longer than the range of

germina ion times inherent in said seeds;

(v) enhan ing control of moisture about said seed

there y to assist in seed germination;

(vi) rel ase of plant nutrients into soil onto which

combination seed capsule is placed;

_ 50 _ 
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(vii) soil conditioning effect to so'l onto which said

combination seed capsule is p aced;

(viii) staged release of plan nutrients into soil

onto which said combi ation seed capsule is

placed, over a period f time longer than the

range of times in rent in the chemical

composition so relea ed;

(ix) higher embryo emergenc and survival rate in a

population of said see capsules, thereby reducing

required seed plantin density for a desired plant

population density;

(X) assisting in stabi izing moisture content in soil

on which such see capsule is disposed.

44. A method as in Clai 41, the coating providing a plant

nutrient at a desirable contr lled distance from a plant seedling

emerging fronl the seed, in an amount beneficial to the ;plant

seedling.

45. A method as in laim 41, the coating comprising a first

coating, the combinatio seed capsule further comprising a second

coating of a second co ting material intermingled with the first

coating material in a outer portion of the first coating, and

generally displaced f om the seed.

46. A Ineth d as in Claint 45 wherein the first coating

comprises plant icronutrient material and the second coating

-61-
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comprises plant nutrient material co prising at least one of

nitrogen, phosphorus, and potassium.

47. A method. as in Clain1 41 wherein the micronutrient

composition comprises a plant nu rient selected from the group

consisting of sulfur, manganese, pper, boron, iron, magnesiuntand

chromium.

 
48. A method as in Clai 41, the coating comprising a first

layer of the soil conditioni g material, and including a second

layer comprising an inorgani fertilizer.

49. A method as in C aim 41, the coating comprising a sludge

composition.

50. A method as

containing by—product of a paper making operation.

Claim 41, the coating comprising a fiber-

5l. A method

inner layer on an

s in Claim 41, the seed capsule comprising an

uter surface of the seed, and an outer layer,

the inner layer e hancing properties of the seed for acting as

nucleus in an ag lomeration operation agglomerating the coating

onto the inner 1 er.

52. A met od as in Claim 41 wherein the coating comprising an

admixture of s il conditioner and a plant nutrient.
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53. A method as in Claim 41 wher in the coating remains

generally disposed about the seed until e seed germinates.

54. A method of providing a seed d having enhanced growing

conditions for growing seed, the metho comprising:

(a) coating a population f the seeds with material,

and thereby providin coatings thereon of such

material, tending o stabilize, in the seed

capsules, or in soil on which the seed capsules are

disposed coating co positions which tend to hold,

moisture adjacent t e seeds in the seed capsules or

in soil adjacent the seed capsules, in such

quantities and for such times as to enhance growing

conditions for th seeds; and

(b) placing the pop lation of seeds on soil effective

‘nation of the seeds which are in

the seed capsu es.

55. A method as in Cla'm 54, the coatings providing at least

one of

(i) enhancing oadcast flight properties of said

combination seed capsule;

(ii) reducing s sceptibility to deleterious affects of

weather o said combination seed capsule;

(iii)enhancin resistance of said combination seed

capsule 0 attack by animals or spore—formers;
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(iv) staged germination of ones of s "d seed capsules,

having seeds, under a given set f conditions, over

a period of time longer t an the range of

germination times inherent in aid seeds;

(V) release of plant nutrients nto soil onto which

said combination seed capsu is placed;

(vi) soil conditioning effect soil onto which said

combination seed capsule s placed;

(vii) staged release of plant nutrients into soil

onto which said combination seed capsule is

utmfl% placed, over a eriod of time longer than the

mm
:3H

range of tim s inherent in the chemical

composition s released; and

W%§fiE%E7$ (viii) higher embr o emergence and survival rate in a

populatio of said seed capsules, thereby

..\L.;H reducing equired seed planting density for a

t

E!

E1
‘:

desired lant population density.

 
56. A method as i Claim 54 wherein the seeds are selected

from the group consi ting of grass, vegetables, grains, and

flowers.

57. A metho as in Claim 54, effective to provide a plant

nutrient at desi able controlled distances from plant seedlings

emerging from he seeds, in amounts beneficial to the plant

seedlings.
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the c atings comprising first

urther comprising second

58. A method as in Claim 54,

coatings, the combination seed capsules

Coatings of second coating materials i termingled with the first

coating materials in outer portions f the first coatings, and

generally displaced from the seeds.

.A methmd as in Clahn 58 wherein the second coating

eneficial in location and in

59.

materials comprise plant nutrients,

amount of availability, to plant see lings emerging from the seeds.

in Clainl 58 wherein the second coating

orms of plant nutrients and are

and

60. A method as

compositions comprise inorganic

selected from the group consis ing of nitrogen, phosphorus,

potassium.

the population of seed capsules

affecting

54,

a range

thereby to stage germination of the

61. A method as in Clai

comprising

germination rate of the seed

seeds in the population over a period of time longer than the range

of propertiescoatings having

I

of germination times inher nt in uncoated ones of the seeds.

the coatings comprising first

and including second

62. A method as i Claim 54,

layers of the soil co ditioning material,

layers comprising ino ganic fertilizer.

the coatings comprising first

and including second

63. A method as in Claim 54,

layers of the so’ conditioning materials,

layers comprisin micronutrients.
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64.

comprising sludge compositions.

65. A method as in Claim 54, the soil conditioning materials

comprising fiber—containing by—products 0 paper making.

A method as in Claim 54, t e seed capsules comprising

and leach—retardant compositions

66.

water—leachable plant nutrients,

effective to retard leaching of the leachable plant nutrients out

of the combination seed capsules.

54, the seed capsules comprising

ces of the seeds, and outer layers,

operties of the seeds for acting as

67. A method as in Clai

inner layers on the outer sur

the inner layers enhancing

nuclei in agglomeration ope ations agglomerating the coatings onto

the inner layers.

n Claim 54 wherein the coatings comprise68. A method as

admixtures of the soi conditioners and plant nutrients.

69. A meth d as in Claim 54 wherein the coatings remain

generally dispos d about the seeds until the seeds germinate.

 

 
a population of combination seed70. A method of maki

capsules, each comprisi ¥é:§$seed, and a coating of a soil
conditioning material, e od comprising:

-66-
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(a) pre—coating the seed with a aterial which enhances

the ability of the seed t act as a nucleus in an

agglomeration operation to form a pre~coated

substrate; and I

(b) subsequently coating/éhe pre—coated substrate with
a soil conditioning material.

/

71. A method as in Claim 70 wherein the pre—coating material

comprises dicalcium phosphat

—v

72. A method as "n Claim 70 wherein the pre—coating step

results in an overall ncrease in the density of pre—coated seed

 

 

combination.

73. A m thod as in Claim 70 wherein the pre—coating is

accomplished y spraying the pre—coating material onto the seed.

 

 

 
 

 

 

74. A. method of providing a enhanced seed germination

environment in combination with pla ement of a controlled amount of

plant nutrients in controlled pr imity to each seed, the method

comprising:

(a) providing a po ul 1 of seeds, coated with a soil

conditioning material which tends to enhance

germination of the seeds, and with plant nutrient

compositio effective to enhance growth of plant

embryos erging from the seeds; and
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(b) placing the popula ‘on of seeds on soil effective

to support ger 'nation of the seeds.

75. A met as in Claim 74- wherein the coating material

includes th ein a second ingredient comprising plant nutrient

moietie
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ABSTRACT OF THE DISCLOSURE

This invention pertains to combination seed capsules wherein

each seed capsule includes both nwieties of at least one soil

conditioner and at least one seed, and optionally, one or more

inorganic chemical fertilizer, growth enhancer, binder, and/or

anti—fungal agent. The combination seed capsules are made by

physically combining the respective soil conditioner and seed with

one other, in the absence of any requirement for chemical reactions

in the process of so combining the respective materials. The

combination seed capsules provide cooperative and beneficial

effects of the soil conditioner and the optional inorganic

fertilizer, working together in controlled intimate relation with

the seed, to enhance the germination and growth processes of the

seed, and the plant emergent therefrom, greater than when the soil

conditioner and seed, and.optionally inorganic chemical fertilizer,

are applied to the soil separately; the improvement being a result

of the intimate relationship of the respective materials in the

combination seed capsule, whereby the respective materials

cooperate with each other in support of germination and plant

growth.
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Patent

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the application of:

Daniel Paul Madigan et al

Group Art Unit: Unassigned

Serial Number: Unassigned

Examiner: Unassigned

Filed: July 10, 1998

For: SEEDING TREATMENTS

CORRESPONDENCE ADDRESS

Hon. Assistant Commissioner for Patents

Washington, D.C. 20231

Sir:

Kindly address all correspondence regarding the above-

referenced Application to the following address:

Thomas D. Wilhelm

Wilhelm Law Service, S.C.
100 W. Lawrence Street

Third Floor

Appleton, WI 54911

Phone 920-831-0100

FAX 920-831-0101

Respectfully submitted,

Daniel Paul Madigan et al

\

By _Zi&g 
Thomas D. Wilhelm

Attorney for Applicants

(Reg. No. 28,794)

July 10, 1998 1
Appleton, Wisconsin
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Application deficiencies found during scanning:

1. Application papers are not suitable for scanning and are not in compliance with 37 CFR
1.52 because:

13 All sheets must be the same size and either A4 (21 cm x 29.7 cm) or 8-1/2”x 11”.

Pages do not meet these requirements.

Cl Papers are not flexible, strong, smooth, non-shiny, durable, and white.

[1 Papers are not typewritten or mechanically printed in permanent ink on one side.

El Papers contain improper margins. Each sheet must have a left margin of at least

2.5 cm (1”) and top, bottom and right margins of at least 2.0 cm (3/4”).

D Papers contain hand lettering.

2. Drawings are not in compliance and were not scanned because:

[3 The drawings or copy of drawings are not suitable for electronic reproduction.

D All drawings sheets are not the same’ size. Pages must be either A4 (21 cm x 29.7 cm)
or 8~1/2” x11”.

Cl Each sheet must include a top and left margin of at least 2.5 cm (1”), a right margin of

at least 1.5 cm (9/16”) and a bottom margin of at least 1.0 cm (3/8”).

3. Page(s) are not of sufficient clarity, contrast and quality for

electronic reproduction.

are missing.
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