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571-272-7822 Date: June 24, 2014

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

THE SCOTTS COMPANY LLC

Petitioner

Vv.

ENCAP, LLC
Patent Owner

Case IPR2013-00110

Patent 6,209,259

Before MICHAEL P. TIERNEY, LORA M. GREEN,and RAMA G. ELLURU,
Administrative Patent Judges. '

PER CURIAM.

FINAL WRITTEN DECISION

35 U.S.C. § 318(a) and 37 CER. § 42.73

' Floyd, Administrative Patent Judge, whoparticipated in the oral hearing held on
January 30, 2014, has left the Board; accordingly, Tierney, Administrative Patent
Judge, has been addedto the panel.
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I. BACKGROUND

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

on January 10, 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”)

pursuant to 35 U.S.C. 88 311-319. 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 claimsonless thanall

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 of unpatentability. Paper 47.

Scotts Companyfiled 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.

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 filed a Reply in further support ofits Motion to

Exclude. Paper 68.

Encapalso 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 (Paper67).
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Oral hearing washeld on January 30, 2014.

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

Decisionis 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 Claimsis denied.

A. The '259 Patent

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 chemicalfertilizers,

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.” /d. at 3:28-31.

B. Illustrative Claim

Claims | 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 1s 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.

* 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 ina solid state at time of coating.

C. Prior Art Supporting the Instituted Challenges 

 Schreiber U.S. Patent No. 3,698,133 Oct. 17, 1972
Roth US. Patent No. 4,065,287|Dec. 27, 1977 Ex. 1003
Lowe

Matthews

  
D. The Instituted Challenges of Unpatentability 

    
 

chreiber T § (b) aims 1, 7, an
Schreiber and Roth § 103(a Claims 2,5, 8, 11, and 14
Schreiber and Lowe § 103(a) Claims3, 4, 9, and 10
Matthews § 102(b) Claims 1, 2, 7, 8, 13, and 14
Roth § 102(b) Claims 1, 2,5, 7, 8, 11, 13, and 14
Roth and Lowe § 103(a) Claims 1-5, 7-11, 13, and 14
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I. DISCUSSION

A. Evidentiary Matters

1. Scotts Company’s Reply (Paper 30)

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

Companyhad raised new arguments and evidencein 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. /d. We indicated, however, that we would determine

whether Scotts Company’s Reply and supporting evidence contain material

exceeding the proper scope of a reply. Jd.

Wefind 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

Petition, and therefore, untimely filed. For example, Mr. Sundstrom includes

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

Schreiber(e.g., id. at 9] 10-13), Matthews(e.g., id. at J] 28, 29), Roth (e.g., id. at

4 34), Simmons(id. at J] 36, 38), and Evans(id. at J] 43, 44, 46, 48) references.

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

which Scotts Company soughtinstitution. See, e.g., Ex. 1040 {J 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.°

2. Scotts Company's Motion to Exclude

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

testimony of Mr. Michael Krysiak taken by Encap on November6, 2013

(Ex. 2002) and December23, 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 Companyasserts that Mr. Krysiak’s deposition testimony in response

to two questions(1.e., Ex. 2002, 207, 1. 9; Ex. 1038, 209, Il. 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 movesto 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

* 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 improperportions. See Office 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 wasnot considered, as discussed above. Encap asserts that

Mr. Krysiak’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—arevised 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 Amendrather than in rebuttal to

Scotts Company’s Opposition to Encap’s Motion to Amndor the Declarations and

deposition testimony* of Mr. Sundstrom and Mr. Pagilla, and is thus, untimely.

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

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

paragraphs 6-12 describe the backgroundof 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 Matthewsand 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

* While not addressed, we do not suggest thatfiling a declaration in rebuttal to
deposition testimony 1s 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 (1.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 merelystating,

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

Second Declaration] at {7 14-53.” Reply Mot. Amend 5. In our Order of August

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

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

supported by an expert declaration, but that the motionitself 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) 1s granted, as Mr. Krysiak’s Corrected Second Declaration

(Ex. 2016) did not remedythe 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 whoprovided 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 answercertain questions during his deposition on the

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

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 1s given its ordinary

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

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

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

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

definition mustbe set forth in the specification with reasonable clarity,

deliberateness, and precision. /d.

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 “a// 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, Il. 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. /d. at col. 7, Il. 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 ofthe

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. Jd. (citing Ex. 1001, col. 8, Il. 42-52,° Abstract). Encap does notassert

that its construction 1s 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 1s applied.

Ex. 1001, col. 8, ll. 42-52.

Through the inclusionof “all soil conditioning materials contemplated

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

> Encap mistakenly refers to col. 15,1. 29—col. 16, 1. 6.
10
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modify the soil in some way, other than directly providing plant nutrients. The

second sentence 1s an observation of benefits provided by “‘this invention;” it does

not require the invention provide the observed benefits; muchless 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 4 11; Ex. 1020 4 10; Ex. 1022 413. The experts provide,

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

unpersuasive.

Encapasserts also that the examples included in the Board’s preliminary

claim construction should be omitted, because not a// 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 wayother than direct provision of nitrogen, phosphorous, and/or potassium

or other plant nutrients.” The inclusion of the examplesis intendedto 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. Encapasserts 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 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 andplant growth.

Ex. 1001, Abstract (emphases added). Encapasserts 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. /d. at

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

constructions and are thus, unpersuasive.

Scotts Companyasserts that the term “combination seed capsule” appears in

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

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

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

12
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on the Abstract “for interpreting the scope of the claims.” /d. at 3 (quoting

37 C.F.R. § 1.72(b)). Lastly, Scotts Companyasserts that Encap is attempting to

improperly import limitations into the claims. /d.

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”1s not limiting because the

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

Coolsavings.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. “heing in a solid state at time ofcoating”

Independentclaim | recites, “being in a solid state at time of coating.”

Similarly, independentclaim 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 |

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

Dec. 7-8.

Encapasserts 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. 1-5°). 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 powderor

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

° Encap erroneously cites to col. 14, ll. 24-28.
13
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to form a seed capsule or other agglomeration of particles, fibers, or the like,” and

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

col. 8, Il. 1-5 with emphasis added). Weagree 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 Examinerrelating to “being in a solidstate at

the time of coating.” PO Resp. 12 (citing Ex. 1022 4 15). Encap’s description of

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

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

to require “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.” As before, Mr. Krysiak’s opinion as to how the phrase

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

Encap doesestablish 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 disavowalof claim scope causes us to modify the claim construction

from that set forth in the Decisionto Institute. Specifically, Encap narrowedthe

“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 1n a liquid carrier to

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

The Federal Circuit has addressed the issue of determining whethera claim

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

In order to give due deference to public notice considerations under
the Warner—Jenkinson framework, a patent holder seeking to establish
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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—that1s, to allowa patent holder to rely on
evidence not in the public record to establish a reason for an
amendment—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 ofthe prosecution history of record reveals the following

events which support our determination that Encap clearly disavowedthe full

scope of claims 1 and 7. On May 10, 2000, the Examinerissued 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.’ On August 8, 2000, the Examinerissued an interview summary, which

indicates that a proposed claim amendmentwasdiscussed. 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.” /d. 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 argumentsrecited therein, the

prior art was overcome.” Jd. at 204. The record clearly showsthat the only

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

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

Claim 85 was amended 1n similar fashion to recite, “wherein said soil conditioning

’ Claims 77 and 85, ultimately issued as claims 1 and 7, respectively.
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materials are in a solid state at time of coating.” Jd. at 201. Claims 77 and 85

ultimately issued as claims 1 and 7, respectively.

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

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

product-by-process limitation would notresult 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 1n a solid state at the time of

coating. See Tempo 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, ll. 50-51.

Thus, the limitation “in a solid state at the time of coating” must further be

construed to require more 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 time of coating the seed.

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.

Dec. 8. Patent Owner concedesthat 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. /d. at 13.
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Wedid not construe “agglomeration operation,” other than to note that it is a

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

The structure implied by the process steps should be considered whenassessing the

patentability of product-by-process claims overthe 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. /d. 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 agreementon the properties of an agglomerate.

Encapstates that an agglomerate is an assemblage ofparticles adhering to

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

product 1s comprised of particulate. PO Resp. 13-16. Without credible

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

to an assemblageoffine particles. /d. at 16. Evidence cited by Encap that may

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

Agglomerative Behavior of Fine Particles.” /d. at 13-14 (citing Ex. 1020 7 11,

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

to agglomeratesoffine particles. There is no credible suggestion in Mr. Madigan’s

Declaration (Ex. 1020) that an “agglomerate”1s limited to fine particles. See

Ex. 1020 f¥ 11-17.

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

composition comprising soil conditioning materials comprised of particulate. As

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

disclose a product with the structural limitation of being comprisedofparticulate,

irrespective of the process used to make the product.

C. Anticipation by Roth—Claims1, 2, 5, 7, 8, 11, 13, and 14

Roth explains that the MAScoatingis “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, Il. 50-51). While a tiny amount(1.¢., 0.1% to 2.5%) ofthe

soil conditioning material 1s in solid state at the time of coating, as discussed

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

coating,” recited in claims 1 and 7. As such, Scotts Company hasnot 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 methanoltreated

“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, ll. 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. /d. at col. 2,

Il. 3-5, 48-51; col. 5, ll. 49-52. Thus, we determine that Roth disclosesall 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 | and 7.

Lowediscloses coating a seed with de-inked paper sludge havinga “fiber

content ofthe 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, Il. 17-21.

Lowealso discloses using “agglomeration” to combine the fibers to form

individual granules. /d. at Abstract; col. 3, ll. 21-22. Thus, as discussed in greater

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

independent claims | 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 a material that is a byproduct ofa

“paper making process,” and specifically that the byproduct1s “paper sludge,”as

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

granule for carrying and releasing agricultural chemicals that resembles a clay-

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

materials from paper manufacture, referred to as paper sludge. /d. at col. 1,1. 68—

col. 2,1. 1; col. 2, Il. 40-44.

Scotts Companyasserts that because Roth teaches a MAScarrier for

agricultural chemicals that can coat a seed, and because Lowelikewise 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.

19

P.19 UT Ex. 2024

SteadyMed v. United Therapeutics
IPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 4202 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 4203 of 7113

IPR2013-00110

Patent 6,209,259

Encapasserts 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% orlessfiller. /d. (citing Ex. 1004, col.4, Il. 65-66; col. 6, Il. 53-

63). On the other hand, Roth discloses MASthat is 97.5%-99.9%liquid. Jd.

(citing Ex. 1003, col. 3, Il. 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. /d. (citing Ex. 1020 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 modeof application.” Ex. 1003, col. 4, Il. 48-50.

Encapalso 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 notcriticize, discredit, or otherwise discourage”

the use of a higher percentage of solids. /n re Fulton, 391 F.3d 1195, 1201 (Fed.

Cir. 2004). Thus, Encap’s argumentis not persuasive.

Encapfurther asserts that paper sludge and MAShavevery 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. Jd. at 46. In support of its

assertion, Encap submits the Declaration of Mr. Madigan (Ex. 1020) whotestifies

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

agglomeration process of Lowe. /d. 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 introducedinto the agglomeration process of Lowe. Ex.

1020, 4 23 and Attachment 5. Mr. Madigan, however, does not provide sufficient

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

42.65. Further, Scotts Company combinedthe paper sludge of Lowe (notits

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

Asto Encap’s assertion that Roth in view of Lowe doesnot 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.” /d. (citing Ex. 2007 § 19). Paragraph 19 of Mr. Katers’ Declaration,

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

“Injot all paper sludge material would benefit the soil to whichit is applied;” he

does not state that Lowe’s papersludge is not beneficial to the soil. Ex. 2007 4 19.

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

and Loweto arrive at the claimed composition.

FE. Anticipation by Schreiber—Claims1, 7, and 13

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

Schreiber discloses a plant seed having multiple coatings thereon, whichsatisfies

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

Il. 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 “beingin a solid state at time

of coating,” of claims | and 7. /d. at col. 2, Il. 34-49; col. 10, Il. 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. /d. at col. 2, Il. 15-19; col. 9, Il. 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. /d. at col. 2, ll. 37-39, 55-56; col. 3, Il. 35-

42: col. 6, Il. 23-32.

Encapasserts 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 | and 7 doesnot further limit the claim. Encap

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

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

vermiculite. Ex. 1002, col. 2, ll. 44-49. Those materials are knownto beneficially

modify the soil in some wayother 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

* We reference page numbers foundin the lower right cornerof the exhibit.
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Encapseeksto 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, Il. 12-20; col. 25, Il. 8-17. Just because Schreiber’s coating also

serves 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.

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

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

35 U.S.C. § 102(b).

F. Obviousness over Schreiber and Roth—Claims 2, 5, 8, 11, and 14”

Asdiscussed above, Schreiber discloses the elements of independent claims

1 and 7. Scotts Company proposes using Roth’s MASin 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 doesnotsatisfy the claim

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

coating.”

” In its Response, Encap references claim 15 instead of 14. We have interpreted
Encap’s reference as intendedto 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 Lowe Claims 3, 4, 9, and 10

Asdiscussed above, Schreiber discloses the elements of independentclaims

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. /d. at col. 1, 1. 68—col. 2,

ll. 1, 40-44. Scotts Companyasserts that because Loweteaches 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,

1. 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, Il. 34-39. Encap asserts that there is

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

control water permeability (1.e., is water insoluble)—atrait importantto the

teachings of Schreiber. PO Resp. 28. Scotts Company doesnot respond to

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

granule is water insoluble. If Lowe’s material is water soluble, it would not be a
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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 Companyhasfailed to show, by a

preponderanceof 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—Claims1, 2, 7, 8, 13, and 14

Matthewsdiscloses the claimed “seed acting as a core or pseudo core” with
99 ce

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

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

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

claims 2 and 8. /d. at 2, ll. 10-12, 61-64. Mathewsfurther describes alternatingly

spraying and dusting the seed with the coating until the desired thicknessis

reached, after which the seed pellets are dried. /d. at 2, ll. 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 Matthewsexplains that the coating of

dust particles 1s bound by an adhesive water-soluble plastic, such as polyvinyl

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

Il. 42-45, 50-54; 3, Il. 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. /d. at 2, Il. 42-45; 3, Il. 5-9. Further, the Matthews

seed coating mayinclude “fertilizer,” thus satisfying dependent claim 14. /d. at 5,

Il. 25-27.

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

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

capsule” does not further limit the claim. In addition, Encap unpersuasively asserts
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that Matthews’ fly ash may notbe 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. /d. at 39-42 (citing Ex. 2011 4 21; Ex.

2007 ¢ 24). Essentially, Encap’s argumentis that while fly ash 1s specifically

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

7, ll. 21-25), not a// fly ash is suitable—indeed, sometypes of fly ash are toxic. Jd.

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

Ex. 1007, 8, Il. 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, Matthewsalso

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

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

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

Matthewsalso discloses using lime (id. at 5, Il. 28-35), which Mr. Krysiak

admitted wasa soil condition material (Ex. 2002, 148, Il. 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).

I. 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 vy. John Deere

Co., 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 aspart ofall the evidence, not just when the decisionmaker
292

remains in doubt after reviewingthe 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 Smart”is a copy of the product of the °259 patent. Jd. at 48. To

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

EncapSeed™

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

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

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 (Ex. 1009, 118-131), and a

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

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

Builder Grass Seed with Water Smart” productfalls 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 developedits product by copying

the ’259 patent.

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

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

homeownerscould not get their grass seed to grow because of inappropriate

watering. /d. at 48. Encap, however, presents no credible evidence this need was

satisfied by the °259 patented invention.

Lastly, Encap asserts commercial success because Meadowlandtook a

license to the ’259 patent. /d. at 49. Encap, however, does notallege that

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

commercial success wasattributable to the patented features of the product. Encap

also asserts that Scotts Company’s product was commercially successful. /d.

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

product 1s covered by any claim of the ’259 patent, that such product was

commercially successful, or that such success wasattributable to the patented

feature.

After weighing all the evidence of obviousness and nonobviousness of

record, on balance, we concludethat the strong evidence of obviousness outweighs

the weak evidence of nonobviousness. For the foregoing reasons, we concludethat

Scotts Company has shown, by a preponderanceof 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 CorrectedMotion to Amend Claims

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

corrected (Paper 47) (“Mot.”). In the Corrected Motion, Encap proposessubstitute

28

P. 28 UT Ex. 2024

SteadyMed v. United Therapeutics
IPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 4211 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 4212 of 7113

IPR2013-00110

Patent 6,209,259

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 isat

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

found unpatentable.” /d. 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 has 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 establishthatit is

entitled to the relief requested. 37 C.F.R. § 42.20(c). The proposed amendment1s

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

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

demonstrate that the added limitations distinguish over the known priorart, for

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

denied.

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

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

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

June 11, 2013). The summaryofthe call is reflected in Paper 17 ofthe record.

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

'° Encaplater 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
replacementfor claims 13 and 14, or for claims 12 and 13. However, as we
discuss below,the issue is moot.
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each substitute claim, and come forward with technical facts and reasoning about

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

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

addedfeatures “from the perspective of one with ordinary skill in the art.” /d. We

agree with the reasoning in /d/e Free, and conclude that Encap hasfailed to satisfy

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

preponderanceof the evidence.

While Encap identifies nineteen separate “structural limitations,” presumed

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

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

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

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

claims being replaced have been modified. Mot. 1-5. Moreover, Encapfails to

construe any newclaim limitation, and also fails to proffer any technical facts and

reasoning about the amendedfeatures. /d/e 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 Encapto 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.” Jd. at 7.

Encap has not metits burden.

For example, to determine the differences between original claim 2 andits

proposed substitute, claim 15, the following comparison wascreated, 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] 15. 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 wayother 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 1s 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 liquid 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” of proposed

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

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

Encapasserts 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

limitations is found within the limitations themselves.” Jd. 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 besaid of, “working together in

controlled intimate relation.”

Encapalso fails to “provide meaningful reasons” for making additional

changes to dependent claims. /d/e 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. /dle Free, slip op. at 9-10

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

ground of unpatentability.”).

Tn addition, /d/e Free further instructs patent owners to consider and

distinguish “priorart,” both “of record” and “not of record but knownto the patent

owner.” Jd. 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 | of its Motion (Paper 47),
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Encap states, “Nocloserart than the prior art cited in the underlying interpartes

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

art, including Simmonsand Evans, which werecited 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

distinguishesthe 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 someofits 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 Claimsis

deniedasit fails to distinguish over the prior art, for example, Roth in combination

with Lowe.

Oo oe)
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I. CONCLUSION

Scotts Company has shown by a preponderance ofthe evidencethat:

(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. § 103(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 ofthe ’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.

Encap has not shown by a preponderance of the evidencethat its proposed

substitute claims 15-24 are patentable over the priorart.

IV. ORDER

In consideration of the foregoing,it is hereby ORDEREDthat:

Scotts Company’s Motion to Exclude Mr. Krysiak’s Second
Declaration (Ex. 2016) is granted andall other relief requested in the
motion1s denied:

Encap’s Motion to Exclude Mr. Sundstrom’s Declaration (Ex. 1039)
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 Claimsis 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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UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

THE SCOTTS COMPANY LLC

Petitioner

Vv.

ENCAP, LLC
Patent Owner

Case IPR2013-00110

Patent 6,209,259

Before MICHAEL P. TIERNEY, LORA M. GREEN, and RAMA G. ELLURU,
Administrative Patent Judges.’

PER CURIAM.

FINAL WRITTEN DECISION

35 US.C. § 318(a) and 37 CFR. § 42.73

' Floyd, AdministrativePatent Judge, who participated in the oral hearing held on
January 30, 2014, has left the Board; accordingly, Tierney, Administrative Patent
Judge, has been addedto the panel.
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I. BACKGROUND

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

on January 10, 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’) |
pursuantto 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 forall challenged claimsonless than all

of the grounds of unpatentability alleged in the Petition. Paper 12, (“Dec.”). The
Board also stayed concurrent reexamination of the ’259 patent. Paper10.

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

Paper 48. Encapalso filed a Corrected Contingent Motion to Amend Claimsthat

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 Companyfiled a Reply to Patent Owner’s Response (Paper 30), and an

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

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

Claims. Paper 49. |
Additionally, Scotts Company filed a Motion to Exclude Evidence (Paper

52), to which Encap responded (Paper 64) and submitted supplemental evidence
(Paper 58). Scotts Companyfiled‘a Reply in further support of its Motion to’

Exclude. Paper 68.

Encapalso filed a Motion to Exclude Evidence (Paper 54) to which Scotts —

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

Supplementto its Motion to Exclude (Paper 66), as well as a Reply (Paper 67).
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Oral hearing washeld on January 30, 2014.”

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 shownby a preponderanceofthe evidence that claims

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

Amend Claimsis denied.

A. The ’259 Patent

_ 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 chemicalfertilizers,

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

According to the ’259 patent Specification, the primary object ofthe inventionis to

“provide solid plant seed capsule products that supply both soil conditioning
properties and the seed, which can benefit from such conditionedsoil, in a given

seed capsuleparticle.” /d. at 3:28-31.

B. Ilustrative Claim

Claims | and 7 are the only independentclaims in the ’259 patent, and are
directed to a “[a] combination seed capsule.” The only difference between these

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

agglomeration process. The remaining challenged claims depend from either claim

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

below.

* A transcript ofthe 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 pseudocore of said combination seed
capsule;

a coating of a composition comprising soil conditioning materials;

said soil conditioning materials beingin a solidstate at time of coating.
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I. DISCUSSION

A. Evidentiary Matters

1. Scotts Company ‘s Reply (Paper 30)
In a conference call held on December 3, 2013, Encap asserted that Scotts

Company had raised new arguments and evidencein its Reply to Patent Owner’s
Response to Decision to Institute. Order (Paper 37), 2. The Board denied Encap’s

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

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

whether Scotts Company’s Reply and supporting evidence contain material

exceeding the proper scope of a reply. Jd.

Wefind that Scotts Company’s Reply,andin 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 argumentsraised in Patent Owner’s Response). :

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

. Petition, and therefore, untimely filed. For example,Mr. Sundstrom includes

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

Schreiber(e.g., id. at FJ] 10-13), Matthews(e.g., id. at 49 28, 29), Roth (e.g., id. at
4 34), Simmons(id. at [J 36, 38), and Evans (id. at 9.43, 44, 46, 48) references.
Likewise, Mr. Pagilla addresses claim construction, as well as the references upon

"which Scotts Company soughtinstitution. See, e.g., Ex. 1040 f¥ 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

P.5 UT Ex. 2025

SteadyMed v. United Therapeutics
IPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 4224 of 7113

 



IPR2020-00769 
United Therapeutics EX2006 

Page 4225 of 7113

1PR2013-00110
Patent 6,209,259

have not considered the untimely Declarations of Mr. Sundstrom and Mr.Pagilla,

nor the arguments based thereon.?

2. Scotts Company’s Motionto Exclude

Scotts Companyfiled a Motion to exclude:portionsof the deposition

testimony ofMr. Michael Krysiak taken by Encap on November6, 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 Companyfiled a Reply. Paper 68. We grant-in-
part Scotts Company’s Motion to Exclude Evidence.

Scotts Companyasserts that Mr. Krysiak’s deposition testimony in response

to two questions(i.e., Ex. 2002, 207, 1. 9; Ex. 1038, 209,Il. 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 movesto 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

> 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 Office PatentTrial 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

argumentsfor 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 ownerresponse.”). In support of Scotts Company’s Opposition to Encap’s

Motion to Amend (Paper33), it relied upon the Declaration ofMr. Sundstrom

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

Mr. Krysiak’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 Amendrather than in rebuttal to

Scotts Company’s Opposition to Encap’s Motion to Amndor the Declarations and

deposition testimony’ 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 notin

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 ofMr. Krysiak’s Second Declaration are in response to the

* While not addressed, we do not suggest thatfiling 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
Second Declaration] at JJ 14-53.” Reply Mot. Amend5. In our Order ofAugust

27, 2013, we admonished Encapto refrain from attempting to use an expert
declaration in such fashion. Westated, “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 pinpointcitations 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 remedytheissues, it is not considered.
3. Encap’s Motion to Exclude
Encap movesto 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 declarantrefused to answercertain questions during his deposition on the
basis of confidentiality, even though a protective order was in place. PO Mot.

_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 oneofordinary skill in the art in the context ofthe entire disclosure.

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

| Two exceptionsto the generalrule 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 disavowsthe 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). Ifan inventor acts as his or her own lexicographer, the
definition mustbe set forth in the specification with reasonableclarity,

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 orother plant nutrients.” Ex. 1001, col. 8, ll. 41-44 (emphasis

added). The Specification further provides specific examplesofsoil conditioning

materials, such as municipal or other sewage sludge, paper mill sludge, fly ash, and
dust. Id at col. 7, ll. 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 wayother than direct provision ofnitrogen,

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 amendedto includethat the soil conditioner not only enhancessoil condition of |
the growth medium/soil to whichit is applied, it also provides soil conditioning

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

medium. /d. (citing Ex. 1001, col. 8, ll. 42-52,° Abstract). Encap doesnotassert

that its construction is the plain and ordinary meaningof “‘soil conditioning

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

Specifically, Encapasserts 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, Il. 42-52.

Throughthe inclusion of“all soil conditioning materials contemplated

herein,” the first sentence requires the soil conditioningmaterial to beneficially

° Encap mistakenly refers to col. 15, 1. 29-col. 16, 1. 6.
10
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modify the soil in some way, other than directly providing plant nutrients. The

second sentenceis an observation of benefits provided by “this invention,”it does

not require the invention provide the observed benefits; muchless require just the

soil conditioning material of the invention provide such benefits.
Encaprelies uponits 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 J 11; Ex. 1020 J 10; Ex. 1022 4 13. The experts provide,

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

Encapasserts also that the examples included in the Board’s preliminary

claim construction should be omitted, because not a// 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 otherplant nutrients.” The inclusion of the examplesis intendedto 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. Encapasserts 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 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 chemicalfertilizer, 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). Encapasserts 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. /d. at

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

constructions and are thus; unpersuasive.

Scotts Companyasserts that the term “combination seed capsule” appears in

the preamble of both independentclaims(i.e., claims 1 and 7), and thus, is not
limiting. Pet. Reply 2. Scotts Companyalsoasserts that in 1998, when the

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

12
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on the Abstract “for interpreting the scope ofthe claims.” /d. at 3 (quoting

37 C.F.R. § 1.72(b)). Lastly, Scotts Companyasserts that Encap is attempting to

improperly import limitations into the claims. /d.
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.

Coolsavings.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 a solid state at time of coating.”

Similarly, independent claim7recites, “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.” Dueto the inclusion ofthese three limitations, claims |

and 7 were determined to be product-by-process claims in the Decision to Institute.
Dec. 7-8.

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

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

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

and/or fibers.” PO Resp. 12-13 (citing Ex. 1001, col. 8, ll. 1-5%. 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

° Encap erroneouslycites to col. 14,Il. 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, ll. 1-5 with emphasis added). Weagree that the Specification does not
Support Encap’s proposed construction.

Encapfurtherasserts 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 J 15). Encap’s description of

events does not provide support for its proposed claim construction. Thatis,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/orfibers.” As before, Mr. Krysiak’s opinion as to how the phrase

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

Encap doesestablish 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 narrowedthe
“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 suspensionofa particulate or fibrous material in a liquid carrier to
form an agglomeration ofsaid particulate and/or fibers, as suggested by Encap.

The Federal Circuit has addressed the issue of determining whether a claim

has been narrowedin the related context of prosecution history estoppel.

In order to give due deference to public notice considerations under
the Warner—Jenkinson framework, a patent holder seeking to establish
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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—thatis, to allow a patent holderto rely on
evidence not in the public record to establish a reason for an
amendment—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 Encapclearly disavowedthe full

scope of claims | and 7. On May 10, 2000, the Examinerissued a rejection to

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

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

175.” On August 8, 2000, the Examiner issued an interview summary, which

indicates that a proposed claim amendmentwasdiscussed. Specifically, the

Examinerstated that adding, “whereinsaid 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.” Jd. at 203. On September 8, 2000, the Examiner
issued an Interview Summaryindicating that claims 77 and 85 were discussed, and

that “[b]ased on the proposed draft amendmentand argumentsrecited therein, the

prior art was overcome.” Jd. at 204. The record clearly showsthat 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.” Jd. at 200.

Claim 85 was amendedin similar fashion torecite, “wherein said soil conditioning

7 Claims 77 and 85, ultimately issued as claims 1 and 7, respectively.
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materials are in a solid state at time of coating.” /d. 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 | and 7. Construing the phrase as a

product-by-process limitation would notresult in distinguishing over Roth, as no

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

different characteristics than the claimed composition. The disavowal ofclaim

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 Tempo 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, Il. 50-51.
Thus,the limitation “in a solid state at the time of coating” must further be

construed to require more than 2.5% solids. Therefore, we construe “in a solid .
state at the time of coating” to mean that more than 2.5% ofthe soil conditioning

material mustbe in a solid state at the timeof coating the seed. |
4. “agglomeration operation”

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

construed in our Decisionto Institute to be a product-by-process limitation. |
Dec. 8. Patent Owner concedesthat 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 heatto bind a plurality of

particles. Jd. at 13. .
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Wedid not construe “agglomeration operation,” other than to notethatit is a

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

Thestructure implied by the process steps should be considered when assessing the
patentability of product-by-process claims overthe 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. /d. 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.
Encapstates 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, Encapin its conclusionlimits its final description of an agglomerate

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

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

Agglomerative Behavior of Fine Particles.” Jd. at 13-14 (citing Ex. 1020 411,
Attachment A). Asthe title suggests, however, the article is specifically directed

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

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

Ex. 1020 4 11-17.

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 assemblageofparticles

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

implies that the claimed “combination seed capsule” has a coating of a |
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 comprisedofparticulate,

irrespective of the process used to makethe product.

C. Anticipation by Roth—Claims1, 2, 5, 7, 8, 11, 13, and 14

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

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

time of coating,” because Roth discloses a spray application of a MASmaterial

that is 97.5% to 99.9% liquid with the remainder “solids content.” PO Resp. 31-32
(citing Ex. 1003, col. 3, Il. 50-51). While a tiny amount(i.¢., 0.1% to 2.5%) of the

soil conditioning material is in solid state at the time of coating, as discussed
above,this is not enoughto 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 ofthe evidence, that Roth anticipates 1, 2, 5, 7, 8, 11, 13, and 14.

D. Obviousness over Roth and Lowe—Claims I|-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 | and 7. Specifically, Roth describes coating seeds with a methanol treated

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

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

claims 2, 5, 8, and 11. See, e.g., Ex. 1003, col. 3, ll. 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 includea fertilizer, as recited in claims 13 and 14. Jd. at col. 2,

ll. 3-5, 48-51; col. 5, ll. 49-52. Thus, we determine that Roth disclosesall 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 independent-claims 1 and 7.

Lowediscloses 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, Il. 17-21.

| Lowealso discloses using “agglomeration” to combinethe fibers to form
individual granules. Id. at Abstract; col. 3, Il. 21-22. Thus, as discussed in greater
detail below, Lowe in combination with Roth satisfies the limitations of

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

components for their known purpose to achieve a predictable result.
Lowefurther teaches coating a seed with amaterial thatis a byproduct of a

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

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

granule for carrying and releasing agricultural chemicals that resembles a clay-
based granule. /d. at Abstract. The agricultural granule is made from using waste

materials from paper manufacture, referred to as paper sludge. /d. at col. 1, |. 68—

col. 2, |. 1; col. 2, Il. 40-44. |

Scotts Company asserts that because Roth teaches a MAScarrier for

agricultural chemicals that can coat a seed, and because Lowelikewise 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.
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Encapasserts 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% orlessfiller. /d. (citing Ex. 1004, col. 4, Il. 65-66; col. 6,II. 53-

63). On the other hand, Roth discloses MASthat is 97.5%-99.9% liquid. /d.

(citing Ex. 1003, col. 3, lI. 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. /d. (citing Ex. 1020 ¢ 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, Il. 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 notcriticize, discredit, or otherwise discourage”

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

Cir. 2004). Thus, Encap’s argumentis not persuasive.
Encapfurther asserts that paper sludge and MAShavevery different

characteristics. PO Resp. 44-45. In particular, Encap asserts that attempting to
coat a seed with papersludge, using the agglomeration process disclosed in Lowe,

would not have a reasonable likelihood of success. Jd. at 46. In support ofits

assertion, Encap submits the Declaration of Mr. Madigan (Ex. 1020) whotestifies

as to the difficulties associated with coating seeds with paper sludgeutilizing the
agglomeration process of Lowe. Jd. We do not credit Mr. Madigan’s declaration

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

Madigancites an attachmentthat purports to show whata final product of Lowe
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would look like if seed is introduced into the agglomeration process ofLowe. Ex.

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

details regarding the underlying testing upon whichhe appears to rely. 37 C.F.R. §
42.65. Further, Scotts Company combined the paper sludge of Lowe(notits

agglomeration process) with Roth. See, e.g., Pet. 57.
As to Encap’s assertion that Roth in view of Lowe doesnot 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 papersludgeis not a “soil conditioning

material.”. /d. (citing Ex. 2007 7 19). Paragraph 19 of Mr. Katers’ Declaration,

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

“{njot all paper sludge material would benefit the soil to whichit is applied;” he

does not state that Lowe’s paper sludge is not beneficial to the soil. Ex. 2007 J 19. -

We,therefore, concludethat the ordinary artisan would have combined Roth

and Loweto 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, whichsatisfies

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

ll. 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. /d. at col. 2, Il. 34-49; col. 10, Il. 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 constructionof “soil conditioning

materials” because its coating provides better root development and drought

resistance. Jd. at col. 2, Il. 15-19; col. 9, ll. 44-49. Schreiber also discloses that the
coating is an “agglomeration”ofa 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 ofclaim 7. Id. at col. 2, ll. 37-39, 55-56; col. 3, Il. 35-

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

Encapasserts 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.” Jd. at

23-26. Schreiber, however, discloses peat moss, limestone, gypsum, and
vermiculite. Ex. 1002, col. 2, Il. 44-49. Those materials are known to beneficially

modify the soil in some wayotherthan 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

® We reference page numbersfoundin the lower right corner 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, Il. 12-20; col. 25, Il. 8-17. Just because Schreiber’s coating also

serves to delay germination does not meanthatit is not a “soil conditioning

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

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

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

35 U.S.C. § 102(b).

F. Obviousness over Schreiber and Roth—Claims 2, 5, 8, 11, and 14°

As discussed above, Schreiber discloses the elements of independent claims

1 and 7. Scotts Company proposes using Roth’s MASin 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 doesnotsatisfy the claim

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

coating.”

* In its Response, Encap references claim 15 instead of 14. We haveinterpreted
Encap’s reference as intendedto 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 Lowe—Claims 3, 4, 9, and 10

Asdiscussed 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 byproductis “paper sludge” as required by

dependentclaims 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. /d. at col. 1, |. 68-col. 2,
ll. 1, 40-44. Scotts Companyasserts that because Loweteachesan agricultural

granule made from papersludgefor carrying and releasing incorporated

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

]. 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.

Schreiberdiscloses that its inner coating controls permeability of water and

is typically water insoluble. Ex. 1002, col. 2, ll. 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)—atrait important-to the

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

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

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

preponderanceofthe 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—Claims1, 2, 7, 8, 13, and 14

Matthewsdiscloses 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 | and 7. Ex. 1007, 2, Il: 41-89. Specifically, Matthews

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

claims 2 and 8. /d. at 2, ll. 10-12, 61-64. Mathewsfurther describes alternatingly

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

reached, after which the seed pellets are dried. /d. at 2, ll. 81-84, 88-89. Matthews

also discloses that the coating is an “agglomeration”ofa 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 aboutthe original seed particle. /d. at 2,

ll. 42-45, 50-54; 3, ll. 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
- substancesfirmly on the seed. Id. at 2, ll. 42-45; 3, ll. 5-9. Further, the Matthews

seed coating may include “fertilizer,” thus satisfying dependentclaim 14. Jd. at 5,
ll, 25-27.

Encapasserts that Matthews does not disclose a “combination seed capsule.”
PO Resp. 38. As discussed above, the preamble recitation “combination seed .

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

requirementlacking from our claim construction of“soil conditioning material.”

Relying upon Messrs. Baker and Katers, Encapasserts that Matthews’ fly ash does

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

provedto be a soil conditioning material. Jd. at 39-42 (citing Ex. 2011 7 21; Ex.
2007 4 24). Essentially, Encap’s argumentis that while fly ash is specifically

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

7, Il. 21-25), not all fly ashis suitable—indeed, sometypesoffly ash are toxic. Id.
Matthews, however,states that “[e]ach material must be stable and non-toxic.”

Ex. 1007,8, Il. 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, Matthewsalso
discloses that the use ofits coating materials “aid in germination” and “growth of

the plant.” Ex. 1007,2, Il. 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, I]. 28-35), which Mr. Krysiak
admitted was a soil condition material (Ex. 2002, 148,Il. 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). |
[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
Co., 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 ‘consideredas part ofall the evidence, not just when the decisionmaker

remains in doubtafter reviewingthe 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 successas

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

fails to provide sufficient credible evidence to support its allegations.

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

with Water Smart® is a copy of the product of the ’259 patent. Jd, at 48. To

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

EncapSeed™ 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 exparte reexamination (Ex. 1009, 118-131), anda

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

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

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

of the °259 patent, that Scotts Company was awareof the ’259 patentprior to
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developing its product, or that Scotts Company developed its product by copying

the °259 patent.

Encapalso 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. Jd. at 48. Encap, however, presents no credible evidence this need was

satisfied by the ’259 patented invention. .

Lastly, Encap asserts commercial success because Meadowland took a
license to the ’259 patent. Id. at 49. Encap, however, does notallegethat

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 commercially successful. /d.

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 wasattributable to the patented

feature. | |

After weighing all the evidence of obviousness and nonobviousness of

record, on balance, we conclude that the strong evidence ofobviousness outweighs

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

Scotts Company has shown, by a preponderanceof 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 waslater

corrected (Paper 47) (“Mot.”). In the Corrected Motion, Encap proposessubstitute
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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 onlyif “the original claims of the ’259 patentare

found unpatentable.” /@. While somewhat ambiguous, weinterpret Encap’s

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

unpatentable, as opposed to being contingentonall of the challenged claims being

found unpatentable. Scotts Company has 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.
Asthe moving party, Encap bears the burden ofproofto establish that it is

entitled to therelief requested. 37 C.F.R. § 42.20(c). The proposed amendmentis
not entered automatically, but only upon Encap’s having demonstrated the

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

demonstrate that the added limitations distinguish over the knownprior art, for

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

denied. .

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

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

analysis in /dle 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 ownershould specifically identify features added to

'° Encaplater 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
replacementfor claims 13 and 14, or for claims 12 and 13. However, as we
discuss below,the issue is moot.
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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”ofthe

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

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

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

preponderanceofthe evidence.

While Encap identifies nineteen separate “structural limitations,” presumed

to be new,it does not identify how each of these structural limitations differs from
whatis previously recited in the claims. 37 C.F.R. § 42.221(b) (“A motion to

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

listing of proposed claims 15-24 does not show,byredline or discussion, how the

claims being replaced.have been modified. Mot. 1-5. Moreover, Encapfails to

construe any new claim limitation, and alsofails to proffer any technical facts and

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

havingto ascertain the claim amendments and then make assumptions about which

of the amendments are considered by Encapto be significant. For amended

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

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

Encap has not metits burden.

For example, to determine the differences between original claim 2 andits

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] 15. The combination seed capsule of claim 1 wherein [material of
said soil conditioning materials are comprised ofsludge orfly
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 offertilizer, 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 ofa
particulate material, fibrous material, a suspension ofsaid
particulate and/orfibrous material in a liquid suspension, or any
combination thereof: said soil conditioning value ofsaid 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 newfeatureis “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 someofthe “effects

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

Encapasserts that the structural limitations themselves provide the technical

facts and reasoning, as well as the significance and usefulnessofthe limitations.

Pet. Reply 3. Encapasserts also that the “[c]laim construction of the structural |

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

Providing “cooperative and beneficial effects” is vague and notself-defining, in

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

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

controlled intimate relation.” |
Encapalso fails to “provide meaningful reasons” for making additional

changes to dependentclaims. 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. /dle Free, slip op. at 9-10

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

ground of unpatentability.’’).

In addition, /dle 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 Encapthat“[a]
conclusory statementthat nopriorart is knownto the patent owner. . . is

insufficient.” IPR2013-001 10, Paper 17,2. On page 1-of its Motion (Paper 47),
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Encapstates, “No closerart than the priorart cited in the underlying interpartes

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

art, including Simmonsand Evans, which werecited 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 priorart in this inter partes review by arguingthatit 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 someofits 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 ofMr. Krysiak does not overcome

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

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

denied as it fails to distinguish over the priorart, for example, Rothin combination
with Lowe.
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I. CONCLUSION

Scotts Company has shownby a preponderance of the evidencethat:

(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.§ 103(a) as obvious over

Roth and Lowe.

Scotts Companyhas not shown bya preponderanceofthe evidencethat:

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

. Encap has not shown by a preponderance ofthe evidence that its proposed
substitute claims 15-24 are patentable over the priorart.

| IV. ORDER

In consideration of the foregoing, it is hereby ORDEREDthat:

Scotts Company’s Motion to Exclude Mr. Krysiak’s Second
Declaration (Ex. 2016) is granted andall other relief requested in the
motion is denied;

Encap’s Motion to Exclude Mr. Sundstrom’s Declaration (Ex. 1039)
is dismissed as moot;

Claims 1-5, 7-11, 13, and 14 of the ’259 patent are determinedto be
unpatentable; and

Encap’s Corrected Motion to Amend Claimsis denied.
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Thisis 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.

35

P.35 UT Ex. 2025

SteadyMed v. United Therapeutics
IPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 4254 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 4255 of 7113

° IPR2013-00110
i: Patent 6,209,259

Petitioner:

Robert Schulman

rschulman@hunton.com

Jeff Vockrodt

jvockrodt@hunton.com

Patent Owner:

Philip Weiss
weissandweiss@aol.com

Aaron Olejniczak
aarono@andruslaw.com

36

P. 36 UT Ex. 2025

SteadyMed v. United Therapeutics
IPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 4255 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 4256 of 7113

 
 
 
 

 
 

PAAR 0

PTO/SB/123 (11-08)
Approvedfor use through 11/30/2011. OMB 0851-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCEBg to respond io 4 collectio srs n of infomation vole ti displa 9 valid OMB control number.

 CHANGE OF

CORRESPONDENCE ADDRESS
Patent

 
 
 
 

[RestaToso
 
 
 
 
 Addressto:

Mail Stop Post Issue
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

First Named Inventor .

Please change the Correspondence Addressfor the above-identified patent to:

   
   
 

LC) The address associated with Customer Number:
OR

iidividuat Name Philip M. Weiss, WEISS & WEISS

410 Jericho Turnpike
Suite’ 105

Address

Telephone 16-739-1500 Email 216-739-2189

This form cannot be used to change the data associated with a Customer Number. To change the data associated with an
existing Customer Number use "Request for Customer Number Data Change” (PTO/SB/1 24).

This form will not affect any "fee address" provided for the above-identified patent. To change a "fee address"use the "Fee
Address Indication Form" (PTO/SB/47).

fam the:

Patentee.

Assigneeof record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) is enclosed. (Form PTO/SB/96).

Attor
A ,

MV)

!

jsorovePVWWI
Typed or - .
Printed Name Philip M. Weiss

Date November 14, 2012 Telephone 216-739-1500
NOTE: Signatures ofall the inventors or assignees of record ofthe entire interest or their representative(s) are required. Submit multiple formsif more than one signature is required, see below’.

(<) ‘Total of 1 farms are submitted.

ey or agent of record. Registration Number 34,751 
This collection ofinformation is required by 37 CFR 1.33. The information is required to obtain or retain a benefit by the public which istofile (and by the USPTO
to process) an application. Confidentiality is govermed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete,
including gathering, preparing, and submitting the completed application form ta the USPTO.Time will vary depending uponthe individual case. Any comments on
the amountof time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Mail Stop Post Issue, Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you needassistance in completing the form, call 1-800-PTO-9199 and select option 2.

P. 37 UT Ex. 2025
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wf
PTO/SB/92 (07-09)

Approvedfor use through 07/31/2012. OMB 0561-0031
Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

personsare required io respond to a collection of information unless it contains a valid OMB control number.

 
Certificate of Mailing under 37 CFR 1.8 

  | hereby certify that this correspondenceis being deposited with the United States Postal Service
with sufficient postage asfirst class mail in an envelope addressedto: 
 

  Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450  
 
 
 

 
11/14/12on :

Date

 ANC
Signature 
 
 

Debbie Broderick

 
 

Typed or printed nameof person signing Certificate

516-739-1500 

  Registration Number,if applicable Telephone Number

 
Note: Each paper must haveits owncertificate of mailing, or this certificate must identify

each submitted paper.  

This collection of information is required by 37 CFR 1.8. The information is required to obtain or retain a benefit by the public which is tofile (and by the USPTOto
process) an application. Confidentiality is govemed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1.8 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary depending upon the individual case. Any comments
on the amountof time you require to complete this form and/or suggestions for reducing this burden, should be sentto the Chief information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you needassistance in completing the form, call 1-800-PTO-9199 andselect option 2.

P. 38 UT Ex. 2025
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UNITED STATES PATENT AND TRADEMARKOFFICE

Commissioner for Patents
United States Patent and Trademark Office

P.O. Box 1450
Alexandria, VA 22313-1450

www.usplo.gov

 

Patent No.___6,209,259

NOTICE OF EX PARTE REEXAMINATION

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

6,209,259__swasfiledon ___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 patentfile, all papers entered into the

reexaminationfile.

Note: This Notice should be entered into the patentfile.

P. 39 UT Ex. 2025
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Mail Stop 8 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.O. Box 1450 ACTION REGARDINGA PATENT OR

Alexandria, VA 22313-1450 TRADEMARK 
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advisedthat a court action has been

filed in the U.S. District Court Eastern District of Wisconsin on the following

[J Trademarks or 1 Patents. ( (] the patent action involves 35 U.S.C.§ 292.):

DOCKET NO. DATEFILED U.S. DISTRICT COURT
11-C-685 7/18/2011 Eastern District of Wisconsin

PLAINTIFF DEFENDANT

Encap LLC

 

  
 
  

 

 
 The Scotts Company LLC et al

 

eo
Ee

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

C Amendment (1 Answer C1 CrossBill (] Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

  
  
 

  
 

 
pT
ES
pe

ERGa
 

In the above—entitled case, the following decision has been rendered or judgementissued:

DECISION/JUDGEMENT

 
CLERK (BY) DEPUTY CLERK DATE

JON W. SANFILIPPO A. Wachtendonck 7/19/2011

Copy 1—Uponinitiation of action, mail this copy to Director Copy 3,—Upon termination of action, mail this copyjtDirectorCopy 2—Uponfiling documentaddingpatent(s), mail this copy to Director Copy 4—Casefile copy . Ex. 2025
Case 1:11-cv-00685-WCG Filed 07/19/11 PageI6P4*B8cuMiahsaoarenes
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a
COMPLETED

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

DY75"

P/35-5 
In re Patent Application of: Michael Krysiak

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

Patent No.: 6,209,259 Issued: April 3, 2001

For: SEEDING TREATMENTS

Commissionerfor Patents
P.O. Box 1450

Alexandria, VA 22313
CHANGE OF CORRESPONDENCE ADDRESS

Sir:

Please amend the correspondence addressfor the above-identified patent application
to: Philip M. Weiss, Esq.

Weiss & Weiss

300 Old Country Road, Suite 251
Mineola, New York 11501
Telephone: (516) 739-1500
Telefax: (516) 739-2189

Applicant requests that all future correspondence be mailed to the above-address.

~June 29, 2005 Wily submitted,
Philip M. Weiss
Registration No. 34,751
Attorney for Applicant
WEISS AND WEISS

300 Old Country Road, Ste. 251
Mineola, New York 11501
Telephone: (516) 739-1500
Telefax: (516) 739-2189
 

Certificate of Mailing Under 37 C.F.R. §1.8(a)

I hereby certify that this correspondence and any documentsattached herewith is being deposited
with the U.S. postal service as first class mail in an envelope addressed to the, Commissionerfor

Dated: June 29, 2005  
P. 44 UT Ex. 2025
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e of
UNDER SECRETARY OF COMMERCE FOR INTELLECTUAL PROPERTY AND

DIRECTOR OF THE UNITED STATES PATENT AND TRADEMARK OFFICE

Wasnmncton, D.C. 20231

PHILIP M WEISS Mail Date: February 26, 2001
WEISS & WEISS Serial Number: 09/113254

500 OLD COUNTRY ROAD Applicant: MADIGAN
GARDENCITY NY 11530

NOTICE TO PAY BALANCEOFISSUE FEE

Your issue fee payment filed on 12/21/00 has been received. However, new patent fees went into effect on
October 1, 2000. Thefinal rule entitled “Revision of Patent Fees for Fiscal Year 2001” was published in
the Federal Register/Vol. 65, No. 156/Friday, August 11, 2000 [49193-49199] and in the U.S. Patent and
Trademark Office Official Gazette, August 29, 2000 [1237 OG 131-138]. As stated in thefinal rule, “Any
fee amountthat is paid on orafter the effective date of the fee increase will be subject to the new fees then
in effect.” The Notice of Allowance and Issue Fee Due (Form PTOL-85) that was mailed to you prior to
October 1, 2000, stated an issue fee amount that was in effect prior to October 1, 2000. However,
inasmuch as your issue fee was paid on or after October 1, 2000, the new issue fee amount was due.

In accordance with 37 CFR 1.317, you are given a time period of THREE (3) MONTHSfrom the mailing
date of this notice during which to pay the BALANCE DUEindicated below. This three-month time
period may not be extended. If your patent issues before the expiration of the three-month period and
if you do not pay the balance due before the expiration of the three-month period, your patent will
lapse at the termination of the three-month period.

Column A Column B
TYPE OF ISSUE ISSUE FEE iN EFFECT ISSUE FEE BALANCE DUE

FEE PAID AS OF OCT.1, 2000 PAID [Col. A minus Col. B]
large entity / smal! entity .

UTILITY $1,240.00/$620.00 $60500 $15.00

DESIGN $440.00/$220.00 $$ -— £$_ _

PLANT $600.0/0 / $300.00 $ $

 
Tel: 703-305-8263

You MUSTreturn a copy of this Notice with your payment.

CERTIFICATE OF MAILING

[herebycertify that this notice and the required additional fee are being deposited with the United States Postal Service
with sufficient postage for first class mail in an envelope addressed to Box ISSUE FEE, Commissioner for Patents,
Washington, D.C. 20231 on the date indicated below.

Printed Name: Signature:

Date:

P. 42 UT Ex. 2025

SteadyMed v. United Therapeutics
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o “pf30-7 Be svaileRAPEBpySSUEFEETARNEMITTAL
Complete and mail this form, together with MN@EEIe GeSxto: Box ISSUE FEE i.

© Assistant Commissionerfor Pat
> Washington,D.C. 20231

ip TL 21 my
MAILING INSTRUCTIONS: This form should esg-used for transmittigfig the ISSUE FEE. Blocks 1
through 4 should be completed where appropriatSq Al) further correspSridenceincluding the issue Fee

EL 636894151US

Note: The certificate of mailing below can only be used for domestic
mailings of the Issue Fee Transmittal. This certilicate cannot be used

 

 

 

Receipt, the Patent, advanceorders and notificatio oe nAR feeswill be mailed to the current|for any other accompanying papers. Each additional paper, such as an
correspondence addressasindicated unless corrected ar directed otherwise in Block1, by (a)|assignmentorformal drawing, must haveits owncertificate of maiting.
spqcifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS’for : PRERE.essMaintenancefee notifications. Certificateo' Ing
CURRENT CORRESPONDENCE ADDRESS(Note: Legibly mark-up with any corrections or use Block 1) { hereby certify that this Issue Fee Transmittal is being deposited with

¢ the United States Postal.Service with sufficient postage forfirst class
. . HRSee mail in an envelope addressedto the Box issue Fee address above on: wi" | the date indicated below.

PHIL IPom.FPS & WETS:
ha | ry mn . whe se . -

aK = no OLE - RILINTR Y Roam FitBro be) (Depositor's name)i GARDEN CITY NY sire [(530 - hiafl | :: . Lo. 4 Dn, —| ighature)
KO FY) ber z2 (Date) 

  
APPLICATION NO. ” FILING DATE “TOTALCLAIMS - |’ - . EXAMINER AND GROUP ART UNIT

"Bd Hie BRUNBERG, &
First Named
Applicant SADTGAN

THEOF= SEEDING TREATMENTS

 

 
 

ATTY'S DOCKET NO. CLASS-SUBCLASS BATCH NO. APPLN. TYPE - SMALL-ENTITY FEE DUE . DATE DUE

047-057, 800 LITILITY »YES,BLSLO.e
1. Change of correspondence addressorindication of “ Fee Address” (37 CFR 1.363). 2. For printing on the patent front page, list

Use of PTO form(s) and Customer Numberare recommended,but not required. (1) the namesof up to 3 registered patent 1Phili p M. Weiss Esqattorneys or agents OR,alternatively, (2)

 
Ci Changeof correspondence address (or Change of Correspondence Addressform the name of a single firm (having as a . .
PTO/SB/122) attached. membera registered attorney or agent) 2WeissandWeissPCand the namesofup to 2 registered patent
L) “Fee Address” indication (or “Fee Address” Indication form PTO/SB/47) attached. attorneys or agents.If no nameislisted, no

. namewilt be printed. 3

 
 
 
  

 
 

  

 
 

 
3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (printor type)

PLEASE NOTE:Unlessan assigneeis identified below, no assignee data will appear on the patent.
Inclusion of assignee data is only appropiate when an assignment has been previously submitted to
the PTO oris being submitted under separate cover. Completion of this form is NOT a subsititue for
filing an assignment.

- (A) NAME OF ASSIGNEE

5 RECBEREE- (ahh STATE OR COUNTRY)
Green Bay,Please check the athfocVIegnee category indicated below (will not be printed on the patent)

4a. The following fees are enclosed (make check payable to Commissionerof Patents and Trademarks):

XkIssue Fee
{i Advance Order - # of Copies

4b. The following fees or deficiency in these fees should be charged to:
DEPOSIT ACCOUNT NUMBER
(ENCLOSE AN EXTRA COPY OF THIS FORM)
(I Issue Fee

{| Advance Order- # of Copies
   CZ individual $acorporation orother private group entity O government  

  

  
NOTE; The Issue Fee will not be accepted from anyone other than the applicant; a registered attommey
or agent; or the assigneeor other party in interest as shownby the records of the Patent and
Trademark Office. 

  
’ Burden Hour Statement: This form is estimated to take 0.2 hours to complete. Time will vary
depending on the needsof the individual case. Any comments on the amountof time required

12/26/2000 MFANAET1 00000008 09113254

 

to‘complete this form should be sent to the Chief Information Officer, Patent and Trademark O01 FC:631 605.00 OF
Office, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED FORMSTO THIS
\DDRESS. SEND FEES AND THIS FORM TO:Box Issue Fee, Assistant Commissionerfor
atents, Washington D.C. 20231

ler the Paperwork Reduction Actof 1995, no personsare required to respondto a collection
of information unlessit displays a valid OMB controtnumber.

P_43 UTEx-2025
TRANSMIT THIS FORM WITH FEE SteadyMed v. United Therapeutics

. PTOL-85B (REV.10-96) Approved for use through 06/30/99. OMB 0651-0033 Patent ard Trademark OMfPRD.§-1RERCOMENT OF COMMERCE
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"Bisa

 

  ApaicationorPatantNo,: 

 
 
 

B the owner of the small business concem Kentifled below:87 official of the email business concem empowered to nat on behalf of the ooncem identified below:
NAMEOF SMALLBUSINESSCONCERN Encap LIC,

. Ity

ADDRESSOFSMALLBUSINESSCONCERN,392]AlgomaBact

: sonoem Suelifies as 4 sell business contam a9 defined in13 CFR Part 121 for purpeeas of paying recunad fseg fo the United Stalas Petenl end Tradentark Offica. Queefors related
to size standards for a small bueiness concem may be directed ba: Smefi Gusinens Administration, Sie Strdarde Staff,

 

  

  
   _ hereby state Gret Ms under contract or law have been eorvayed lo and remain with the email business cance

{dented shove with reverd to the Invention described fr: :
i} the epacifoation filed wth tla as feind above.cl the appliariesaren / .
ao the patant identited above, '  
 
  Each parenn, cencem, er rights In the fnvention Js feted bilge: '

oc person, concam, or siguntzatinn te fated halow. - . :
Separate statements ste required frem onch named pereon, concen or omantzatton teving rights ta the invention

stating thelr statue es smell enitee. (37 CFR 127)

| aoknowiedge the duty ty fie, i thie application or Rotfieetion of any change in etatua resutiing in losg of. entifemant to endl erty etatun jor fo raya, er th feofpayne sari PMEese ee88
feo due after the data on which stetus ea w email entty In ne longer epproptiate, (37 CFR 4 28tb))

 

    
  
 NAME OF PERSON si@NiNG Michael Krysiak

TITLE OF PERSON IF OTHER THAN GWWNER-Presidant

ADURESS OF PERSON SIGNING __3921 Alguima Road, Green Bay, WI 54311

SIGNATUREAlltelLanganDATE1B-z/-Ov

  
 
 

  
 
uligDinShaRISeeUS

P. 44 UT Ex. 2025
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a
2 . P/35-5oa .  2000

rsTHE UNITED STATES PATENT AND TRADEMARK OFFICE
ADEN

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 proceedto 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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Figure3:
4
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UNITED staWRcpanruenn OF COMMERCE
Patent and Trademark Office 

NOTICE OF ALLOWANCEANDISSUE FEE DUE
HML2/ 0926

PHILIF M. WEISS

WEISS & WEISS
500 OLD COUNTRY ROAD -

GARDEN CITY NY 11630

APPLICATION NOW FILING DATE TOTAL CLAIMS -EXAMINER AND GROUP ART UNIT ’.DATEMAILED - 
 

 

 
 

O7/10/98 wid GRUNBERG, A 1661 o9/26/0b

MADIGAN, 25 USC 154(b) tearm ext. © Oo bays.

ENON» SEGRING TREATMENT

ATTY'S DOCKET NO. CLASS-SUBCLASS "APPLN, TYPE SMALL ENTITY FEE DUE DATE DUE

047-057. 600 Sea UTILITY. Na $1210.00 12/26/00

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND is ALLOWED FOR ISSUANCE AS A PATENT.
ROSECUTION ON THE MERITS IS CLOSED.

THE ISSUE FEE MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING DATE OF THIS NOTICE OR THIS
APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD CANNOT BE EXTENDED.

HOW TO RESPONDTOTHIS NOTICE:
|. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES,verify your If the SMALL ENTITY is shown asNO:
current SMALL ENTITY status: ,

A. If the status is changed, pay twice the amountof the
FEE DUE shownabove andnotify the Patent and ~|4- Pay FEE DUE shown above,or
Trademark Office of the changein status, or

B. If the status is the same, pay the FEE DUE shown . 7 oo —_
above. B.File verified statement of Small Entity Status before, or with,

.payment of 1/2 the FEE DUE shown above.

Il. Part B-lssue Fee Transmittal should be completed and returned to the Patent and TrademarkOffice (PTO) with your
ISSUE FEE. Evenif the ISSUE FEE hasalready-been paid. by charge to deposit account, Part B Issue Fee Transmittal
should be completed and returned. If you are charging the ISSUE FEEto yourdeposit account, section “4b” of Part
B-Issue Fee Transmittal should be completed and an extra copy of the form should be submitted.

I. All communications regarding this application must give application number and batch number.
Please direct allcommunicationsprior to issuance to Box ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER:Utility patents issuing on applicationsfiled on or after Dec. 12, 1980 may require paymentof
maintenancefees. It is patentee’s responsibility to ensure timely payment of maintenance
fees when due.PATENT ANO TRADEMARK OFFICE COPY UT Ex. 2025

PTOL-85 (REV.10-96) Approvedforuse through 06/30/99. (0651-0033) SteadyMed v. United Therapeutics
IPR2016-00006

IPR2020-00769
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aw & a J
Application No. Applicant(s)

09/113,254 Madiganetal.

All claims being allowable, PROSECUTION ON THE MERITSIS (OR REMAINS) CLOSEDinthis application. If not included

Notice of Allowability Examine? Group AR Unt
Anne Marle Grunberg 1661

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

 

 &] This communication is responsive to_papers faxed 8/21/2000

] The allowed ciaim(s)is/are _77, 79-81, 83-88 90-93 (renumbered as 1-14  

(] The drawingsfiled on are acceptable.   (] Acknowledgementis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d).

{J All (JSome* [Rone of the CERTIFIED copiesofthe priority documents have been

(J received.

(_] received in Application No. (Series Code/Serial Number) 
C] received in this national stage applicationfrom the International Bureau (PCT Rule 17.2(a)).

*Certified copies not received:

(.] Acknowledgementis madeof a claim for domestic priority under 35 U.S.C. § 119(e).

A SHORTENED STATUTORY PERIOD FOR RESPONSEto comply with the requirements noted below is set to EXPIRE
THREE MONTHSROM THE "DATE MAILED"ofthis Office action. Failure to timely comply will result in
ABANDONMENTofthis application. Extensions of time may be obtained underthe provisions of 37 CFR 1.136(a).

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

) Applicant MUST submit NEW FORMAL DRAWINGS

[1 becausethe originally filed drawings were declared by applicant to be informal.
X] including changes required by the Notice of Draftsperson's Patent Drawing Review, PTO-948, attached hereto orto

Paper No. 5.

[] including changes required by the proposed drawing correction filed on : , which has been
approved by the examiner.

X] 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 befiled as a separate paperwith a transmittal lettter addressed to the Official
Draftsperson.

(] Note the attached Examiner's commentregarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Any responseto this letter should include,in the upperright 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 ALLOWANCEshould also be included.

Attachment(s)

[] Notice of References Cited, PTO-892C] Information Disclosure Statement(s), PTO-1449, Paper No(s). : [ \,
(_] Notice of Draftsperson's Patent Drawing Review, PTO-948

(2 Notice of Informal Patent Application, PTO-152

 
 

   &] Interview Summary, PTO-413 sul BRUCE R. CAMPELL, PH.D
X] Examiner's Amendment/Comment liNon PATENT EXAMINER
(] Examiner's Comment Regarding Requirementfor Deposit of Biological Material Gy CENTER 1600
(] Examiner's Statement of Reasonsfor Allowance

U. S. Patent and Trademark Office P. 53 T Ex. 2025 , CeS . =. i Wi . eoPTO-37 (Rev. 9-95) Notice of Allowability SteadyMedv. unatPp pete, / 3
IPR2016-00006
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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 correspondenceregardingthis

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 maybefiled as provided by 37

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

the paymentofthe Issue Fee.

IN THE CLAIMS

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

C said seed acting as a core or pseudocore 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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Application/Contro] Number: 09/113,254 Page 3

"Art Unit: 1661
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“3 L (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 September8, 2000.

Drawings

2. In order to avoid abandonment, the drawing informalities 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 mannerset forth in the

above noted paper.
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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 numberis (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 numberfor the

groupis (703) 305-3014.

Anyinquiry of a general natureorrelating to the status of this application should be

directed to THE MATRIX CUSTOMER SERVICE CENTER whose telephone numberis

(703) 308-0196.

Brune

BRUCE R. CAMPELL, PH.D
SUPERVISORY PATENT EXAMINER

TECHNOLOGY CENTER 1600

Anne Marie Griinberg
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Application No. Applicant(s)
09/1 13,254 Madiganetal.

interview Summary Examiner GroupArt Unit
prvermnecnnoes|"ee”TT

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

(1) Anne Marie Grunber (3)

(2) Phillip Weiss (4)

Date of Interview Aug 8 2000

Type: (&jTelephonic (Bersonal (copyis given to applicant adplicant's representative).

Exhibit shown or demonstration conducted: (Yes I. If yes, brief description:

Agreement Las reached. as not reached.

Claim(s) discussed: 76-94

Identification of prior art discussed:
Roth

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

Claim language was discussed, in particular it was discussedif "wherein said soil conditioning material, when addedto the
seed, are in a dry, 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 process 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.)

[] It is not necessary for applicant to provide a separate record of the substanceof the interview.

Unless the paragraph above has been checkedtoindicate to the contrary, AFORMAL 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 responseto the last Office action has already beenfiled, APPLICANT IS GIVEN ONE MONTH FROMTHIS
INTERVIEW DATETO FILE A STATEMENT OF THE SUBSTANCEOF THE INTERVIEW.

 

 

Since the Examiner's interview summary above(including any attachments) reflects a complete response to
eachof the objections, rejections and requirements that may be presentin the last Office action, and since the
claims are now allowable, this completed form is consideredto 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 unlessit is an attachmentto a signed Office action.
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120 0 L21

117 and 119 108 L20

@py<1998 6129483 L19
117@py<1998 4294967295 L118

116 and 113 120 L17

((47/57.6 )!.CCLS.) 379 L16

((47/ )U.CCLS.) 0 L15

47.ccls 0 L14

18 and 112 , - 1209 L13

13 same 14 1298 L12

15 and 110 3711 Lil

13 and 18 5346 L10

13 and 18 5346 L9

16 or I7 1004442 L8

powder or powdery or dust or dusty 363204 L7

dry or solid 889500 L6

13 and 14 4196 L5

soil or earth or ground * $68955 L4

lsamel2 | 6208 L3

coat or coating or coated or agglomerate or agglomeration or 533284 L2
agglomerated

seed © 64826 L1
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Application No. Applicant(s) Lo
09/113,254 Madiganetal.

Interv:iew Summary Examiner GroupArt Unit
mewncrmees|eATT

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

 
 (1) Anne Marie Grunber (3)

(2) Philip Weiss (4)

Date of Interview Sep 8, 2000

Type: Xjlelephonic [Bersonal (copyis given to applicant adplicant's representative).

Exhibit shown or demonstration conducted: (Yes I%6. If yes, brief description:

Agreement (Xwasreached. [Was not reached. 

Claim(s) discussed: 77 and 85

Identification of prior art discussed:
Roth

Description of the generai nature of what was agreedto if an agreement was reached, or any other comments:
Based on the proposed draft amendment and arguments recited therein, the prior art was overcome. 
(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 renderthe claims allowable
is available, a summary thereof must be attached.)

1. {) Itis not necessary for applicant to provide a separate record of the substanceoftheinterview.

Unless the paragraph above has been checkedto indicate to the contrary, AFORMAL WRITTEN RESPONSE TO THE LAST
OFFICE ACTION IS NOT WAIVED AND MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW. (See MPEPSection
713.04). lf a responseto the last Office action has already beenfiled, 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
eachof the objections, rejections and requirements that may be presentin the last Office action, and since the
claims are now allowable, this completed form is considered to fulfill the response requirements ofthe 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 stampthis form unless it is an attachment to a signed Office action.

U. S, Patent and Trademark Ottice P.59
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE W/2Ys;
In re Application: Madiganetal.

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 Cfaims:

Cancel claims 70-73,76, 78, 82, 89 and 94-100.

Claim 77 (amended) A combination seed capsule comprising: 
 

 
 
 
 

[at least] one viable seed; l
said seed acting as a core or pseudo bed. rd Combination seed capsule;
[coatings] ition comprising [a growth enhancerand material

said coating being an integral part of said seed.
rete

————EAR

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

Claim 80 line 1 change “79” to -77--;

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

Claim 81 line 1 change “79” to —80--;
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Claim 83 line 1 change “material fines” to -- soil conditioning materials --;

Claim 84 line 1 change “materialfines” 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 “alifting and mixing”to -- an --;

Claim 86 lines 1-2 change ‘material fines” to -- soil conditioning materials --;

Claim 86 line 2 change“industrial byproduct”to -- sludgeorfly 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 conditioningeo" 5
Claim 93line 1 change “85”to -- 92 --. oe rr

Response Ww Ss ao
Applicant has canceled claims 70-73, 76, 78, 82, 89 and ogei00Applicant has

amendedthe claims as requested by the Examiner.

Examinerhas rejected claim 77 under 35 U.S.C. §102 as being anticipated by

Gerber. Claim 77 has been amendedto add the elementthat the coating being an integral

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

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

Declaration. Gerber describes a mixture of seeds and loess which are pressed together.
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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. Further, Gerber does not describe an agglomeration process.

Paragraph 8 of Krysiak Declaration.

Examinerhas 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 doesnot

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

meansfor 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 continuousfilm. Paragraphs 10 and 11 of Krysiak Declaration.

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

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

cover. The cover may be madeinto halvesorparts, 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 andliquid to

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

the Krysiak Declaration.
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Examinerhas rejected claims 77, 79-81, 84-88 and 91-94 under 35 U.S.C §102 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 mannerthat the coating is highly

porous and provides facile gas and water exchange between the seed and its environment.

Dueto 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 amountofair 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 aroundthe seedis of a highly

porous nature. Loperfido describes allowing a maximum amountofair space between

the coating and the seed. Paragraph 19 of the Krysiak Declaration.

Examinerhas rejected claims 76-94 under 35 U.S.C. §103 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.

Noneofthe 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 mayfall out, or be easily

p.63 UT Ex. 2025
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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 commonparticle. This was

not taughtpriorto the present invention. After a review of the prior art provided by the

Examiner, this statementis still true. Paragraph 24 of the Krysiak Declaration.

Figures 6A-6D of the present inventionillustrate 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. Noneofthe 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 wasprepared according to the method

described in the present invention. As shown by the enclosed EncapSeed,the coatingis

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 papersludge (67.2%). The dried, ground

paperfines 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 toact 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 enhanceturf establishment. Paragraph 31 of the Krysiak Declaration.

Applicant now believes that the application is in condition for allowance.

Respectfully submitted,

Philip M. Weiss, Esq.
Reg. No.: 34,751
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P/23-3

N_THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application: Madiganet al. Uj es 2
Ss 3

Serial No.: 09/113,254 Group Art Unit: 1638 a =
Filed: July 10, 1998 Examiner: A. Grunberg (6 x

For: SEEDING TREATMENTS D

Box Response . opi
Assistant Commissioner for Patents Ww
Washington, D.C. 20231 29003 4600!

econi
Enclosed please Response to Office Action, Declaration of Michael Krysiak,

Seed Sample. Please stamp postcard and return.

Whe
Philip M. Weiss, Esq.
Reg. No.: 34,751

Express Mail mailing label No.: EL 4240

Date of Deposit: | ( | I | 4) olf )( M )
[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

aboveand is addressed to the Assistant Commissionerof

Patents, Washingt C 20231
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P/23-3

ITED STATES PATENT AND TRADEMARK OFFICE  
Serial No.: 09/113,254 GroupArt Unit: 1638

Filed: July 10, 1998 Examiner: A. Grunberg

For: SEEDING TREATMENTS

DECLARATION OF MICHAEL KRYSIAK

Assistant Commissioner for Patents

Washington, D.C. 20231

I, 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 variouspresentationsrelating 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 andinstalls material processing equipment for
companies in the environmental andfertilizer markets, During mylast two years at
FEECOI worked on the developmentof 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. Encapis in the business
of encapsulating seeds.

5. Tam a namedinventorof the 09/113,254 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 numberof 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
becausethe 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. Ihave reviewed the Examiner’s rejection over Roth and have reviewed the
Roth patent.

10. Roth describes coating crop seeds with an MAScarrier 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 corn, sorghum and soy. Col. 4 lines 60-62. The coating is
described as a thin continuousfilm. 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 becomeanintegral
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 madeinto halvesorparts, 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
wherethe 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. [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 mannerthat the coating is highly porous and provides
facile gas and water exchange betweenthe seed andits 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 amountofair 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 addedto the seed that does not uniformly coat the seed. The coating
forms beads that then collect around the seed. The coating formed aroundthe seed is of a
highly porous nature. Loperfido describes allowing a maximum amountofair space
between the coating and the seed.

20 Noneofthe products describedin 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
thicknessso that the seed is not on or immediately adjacent an outside surface of the
capsule such that the seed mayfall out, or be easily broken out, of the capsule, or easily
removedby 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 becomesgenerally uniformly
coated with one or more layers of the coating material such that the coating material
becomesan 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 commonparticle.
Specification Pg. 35 lines 23-25. This was not taught prior to the present invention.
After a review ofthe prior art provided by the Examiner, this statementis still true.

25. The prior art does not showthesoil conditioning material nor the
inorganic fertilizer intimately associated in a commoncapsule or other particle as in the
present invention. Specification Pg. 38 lines 30-33.

26.|Wherethe 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 andorof the inorganic chemicalfertilizer 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 productas in the present invention.
Specification Pg. 39 lines 19-23.
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28. Inthe present invention, soil conditioning material and optionally
chemicalfertilizer, 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 ofthe presentinventionillustrate 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 of the seed. Noneofthe prior art describes these
elements. Further, where the coating is applied in an agglomeration operationis also not
describedin the priorart.

31. Enclosed is a sample of EncapSeed which was prepared accordingto 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, groundpaperfines rangein size from approximately 30 mesh to
approximately 200 mesh. Ofthis total material, 68.5% is comprised ofinert material.
The EncapSeed coating has novisible spaces between the coating and the seed is
designed to act as the microenvironmentfor 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 turfestablishment.

I declare under the penalty ofperjury that the foregoing is true and correct.

Date: June 77, 2000 SLtathaALeff fA
Michael Krysi
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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 papersfor this application,all further correspondenceregarding this

application should be directed to Group Art Unit 1638.

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

responseto 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; GroupII as setforth in the last office action, whereas thé

elected invention was drawn to a seed capsule and methodsof 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

anon-elected invention. See 37 CFR 1.142(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 supposederrors in the restriction requirement, the

election has beentreated as an election without traverse (MPEP § 818.03(a)).-
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Claim Rejections

1. The following is a quotation of the second paragraph of 35 U.S.C. 112:

Thespecification shall conclude with one or more claims particularly pointing out and
distinctly claiming the subject matter which the applicant regards ashis 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 boundsofthe 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”.

Changingthis 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 “byproductof a

paper making process” as a byproduct could be anything, including for example, contaminated

water. Insertion of --fiber-containing-- before “byproduct” as described on page9, line 9 of the

specification, would obviate this rejection.

P.74 UT Ex. 2025
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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 andit is not clear as to what exactly

constitutes a lifting and mixing agglomeration operation. Asa 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 oneskilled in the art. It

is suggested that Applicant cancelthis claim.

3. Claim 93 recites the limitation "said binder" in reference to claim 85. Thereis

insufficient antecedentbasis for this limitation in the claim. This rejection may be obviated by

amending the claim to delete “claim 85" and changeit to read --claim 92--.

4, The following is a quotation ofthe first paragraph of 35 U.S.C. 112:

The specification shall contain a written description ofthe invention, and of.the manner and
process of making andusingit, in such full, clear, concise, and exact terms as to enable any
person skilled in the art to whichit pertains, or with which it is most nearly connected, to

P.75 UT Ex. 2025
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Art Unit: 1638

make and use the same andshall set forth the best mode contemplated bythe inventor of
carryingout his invention.

Claims 77,83-86, 90-91 and 93-94are rejected under 35 U.S.C. 112,first paragraph, as

containing subject matter which was notdescribed in the specification in such a wayas to

reasonably conveyto one skilled in the relevantart that the inventor(s), at the time the

application wasfiled, had possession of the claimed invention.

The specification provides no guidancein identifying “material fines”, or a “binder[that]

contains lignin”. The specification does not contain guidanceas 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 materialfine, and any binderthat containslignin.

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 containslignin 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, asset forth below.

Nelson teaches in column 2, lines 12-16, for example, that certain flue gas desulfurization

wastes are not appropriate for soil amendments, owingto their high solubilities in water.

P. 76 UT Ex. 2025
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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 oneskilled 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 substancesandlifting and mixing

agglomeration operations.

This rejection may be obviated by amendingthe claims as suggested in the section

dealing with the second paragraph of 35 U.S.C. 112.

5. New claim 77 is rejected underthe 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 materialfines.

Gerber teaches a combination seed capsule comprisingat least one viable seed; said seed

acting as a core or pseudo-core ofsaid combination seed capsule (column 1, lines 61-63). Gerber

P.77 UT Ex. 2025
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also teaches seed coatings comprising a growth enhancer and material fines (column 2,line 7;

column 2, lines 52-56; column3, lines 22-41),

This rejection may be obviated ‘#y inserting at the end of the claim --; said seed capsule, & le Le : +O , boasa ; yoy st c . 4

_-having arr 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; . ‘ age _ pee
f a wo Bh FEE /

_and-said seed capsule.having.an-outer-layer comprising a material selected from the group

consisting of urea, an inorganic form ofa plant nutrient, herbicides, fungicides, and ingredients

effective to reduce susceptibility of the seed capsule to deleterious effects of animals;roa
Dorey

wherein the-inner-layer is agglomerated onto the seed.--
nN

6. New claims 76-78 and 83 are rejected underthe previously applied 35 U.S.C. 102(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 enhancerand material fines such as municipal sewage.

Roth teaches a combination seed capsule comprisingat 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 outerlayer 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.

P.79 UT Ex. 2025
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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 enhancerand material fines (column 1,

lines 60-68; column 4, line 23). Additionally Nilsson teaches material fines comprised of

industrial byproducts (column 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 (column 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 ofa 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 35 U.S.C. 102(b) as being

anticipated by Loperfido (newly applied).

P. 80 UT Ex. 2025
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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 whichacts 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, papersludge,

prassy/woodysubstances. The claimsare also drawn to a binder which mayincludefertilizer and

which containslignin. |

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 processare industrial byproducts since

paper makingis 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

teachesa 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 .

P. 81 UT Ex. 2025

SteadyMed v. United Therapeutics
IPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 4300 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 4301 of 7113

® %
Application/Control Number: 09/113,254 Page 11

Art Unit: 1638

of municipal or sewage sludge, scrubbersludge, 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 ofa plantnutrient, 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 attemptto distinguish the claimed invention by supplying a declaration

which sufficiently shows that the seed capsuleofthe instant invention is distinct from a seed

capsule made by the process of Loperfido. No commitmentto patentability will be madepriorto

receipt and review ofthe 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-coreofthe 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 claimsare also drawn to the coating being applied by a

lifting and mixing agglomeration operation.

P. 82 UT Ex. 2025
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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 (column 3, line

10). Roth also teaches material fines comprised of municipal sewage (column4,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 madeto utilize the combination seed capsules as taught by Loperfido, and to

modify the capsules to include the fertilizer dicalcium phosphate, given the advantages of

includingfertilizers into the seed capsule as taught by Loperfido. It would also have been

obvious to use material fines comprising municipal sewage or industrial byproducts suchasfly

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

suchas 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 madebythe process of Loperfido. No commitmentto patentability will be made priorto

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 Hovmandappearsto 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.

Noclaim 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 numberis (703) 305-0805. The examiner can

normally be reached on Monday through Thursday from 7:30to 5:00, and onalternate Fridays

from 7:30 to 4:00.

If attempts to reach the examinerby telephone are unsuccessful, the examiner's

supervisor, Lynette Smith, can be reached on (703) 308-3909. The fax phone numberforthis

Group is (703) 305-3014.

Any inquiry of a generalnature orrelating to the status of this application or proceeding

should be directed to the Group receptionist whose telephone numberis (703) 308-0196.

p DAVID T. FOX| RIMARY EXAMINER

Anne Marie Griinberg GROUP 436~ /@3 &

May8, 2000 (Oae70>
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Anne Marie Grunberg 1638 Page 1 of 1

U.S. PATENT DOCUMENTS

* DOCUMENT NO. DATE NAME CLASS|susciass|
A 5,627,133 5/1997 Nelson 504 116

B 3,905, 152 9/1975 Loperfido 47 57.6

 

 

  

 

 

 

 

 
 
 

 

 

FOREIGN PATENT DOCUMENTS

DOCUMENTNO. GOUNTRY SUBCLASS

 

 

 
 

 

 

     
  

NON-PATENT DOCUMENTS

DOCUMENT(Including Author, Title, Source, and Pertinent Pages) OATE

Hovmand, Granulation and agglomeration by fluidized bed and spray drying technology, pages 1, 10-11.

x ,¥ 1¢SQ
 

Briquetting, pelletizing, extrusion &fluid bed/spray granulation, table of contents, table 8-52.
xv 1998

Perry’ Chemical Engineers' Handbook, 8-61

xf 177
 

   Briquetting, Pelletizing, Extrusion and Fluid Bed/Spray Granulation, Engelleitner, tables 23-24, page 21 and 23. i q q gx |X

A copyofthis reference is not being furnished with this Office action.
(See Manualof Patent Examining Procedure, Section 707.05(a).)
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Application No. Applicants)
09/113,254 Madiganetal.

Interview Summary Examiner Group Art Unit

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

 (1) Anne Marie Grunber (3)

(2) Philip Weiss {4)

Date of Interview May 4, 2000

Type: XTelephonic [Rersonal (copyis given to applicant applicant's representative).

Exhibit shown or demonstration conducted: (Yes XG. If yes, brief description:

Agreement [wasreached. as not reached.

Claim(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 Nilsson 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 Applicant's invention differs from the prior 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. It is not necessary for applicant to provide a separate record of the substance ofthe interview.

Unless the paragraph above has been checkedto indicate to the contrary, AFORMAL WRITTEN RESPONSETO THE LAST
OFFICE ACTION IS NOT WAIVED AND MUST INCLUDE THE SUBSTANCEOF THE INTERVIEW. (See MPEP Section
713.04), If a responseto the last Office action has already beenfiled, APPLICANT IS GIVEN ONE MONTH FROM THIS
INTERVIEW DATE TO FILE A STATEMENTOF THE SUBSTANCEOF THE INTERVIEW.

  
 

 

2. Since the Examiner's interview summary above (including any attachments) reflects a complete responseto
_ eachof the objections, rejections and requirements that may be presentin the last Office action, and since the
claims are now allowable, this completed form is consideredto fulfill the response requirements of the last
Office action. Applicantis not relieved from providing a separate record of the interview unless box 1 above
is also checked.

  
 

Examiner Note: You must sign and stampthis form unlessit is an attachmentto a signed Office action.

U, S. Patent and Trademark Office P. 87 UT Ex. 2025
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. ‘ aA

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE SA,
. D 70

O\PE Date: 12/14/99
% Group Art Unit: 1649

Examiner: Grunberg

In re Patent Application of:
Madigan  

14 1999 8]
DEC ySerial No.: —09/113,254 2 i

& g
D>2 ok;Filed: July 10, 1998 TRapertt

Title: SEEDING TREATMENTS

RESPONSE TO OFFICE ACTION:

Sir:

In response to the Office Action mailed June 18, 1999 please amend the

applicationSnows
In the Specification

Pg.8 Line 22 after “comprise” add --urea or--;

Line 24 delete “urea”

Line 26change “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.14 Line 8 change “Inorganic chemical” to --chemical--;

Line 17 delete “inorganic”;

Line 19 change “micronutrients” to --nutrients--;

Pg.18 Line 15 delete “inorganic”;

Pg.19 Line 23 change “In”to --Referring to--;

Pg.34 Line 9 delete “inorganic”;

P. 88 UT Ex. 2025

SteadyMed v. United Therapeutics
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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 aresimilar to the coating methods

described in the prior art. Thearticle, “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 techniquesas differing between

. agitation methods and liquid methods.

The present claims specifically refer to an agglomeration method whichis

different than a coating methods described in the priorart.

P. 89 UT Ex. 2025
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Therefore, the application is now in condition for allowance.

 Philip 'M. Weiss
Reg. No. 34,751

 
“Express Mail” mailing label number: EL5SAY 18B2fZBUS
Date of Deposit: December 14, 1999
I herebycertify that this paper or fee is being deposited
with the United States Postal Service

“Express Mail Post Office to Addressee” service
under 37 CFR 1.16 on the date indicated above and

is addressed to BOX Response,
Assistant Commissioner for

Patents, Washington D.C. 20231

 
 

Nelly Bronnbérg, December 14, 199' 
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Line 15 delete “inorganic”;

Pg.37 Line 23 change “micronutrients”to --nutrients--;

In the Clifms:

Delete Claims 1-69, 74 and 75

Addthe following claims:

76. Acombination seed capsyfe comprising:

  
 

at least one viable see 

 
  

 
 
 
 
 
 
 
 

said seed acting as Oo pseudo-core of said combination
seed capsule;

S nie f coating comprising dicalcium phosphate.
A combination seed capsule comprising:

at least one viable se

said seed acting as/a core or pseudo-coreof said combination

seed capsule;

rising a growth enhancer and materialfines.

The combination sged capsule of claim 77 wherein said growth enhanceris

Saif tmdHouing7

a The combination seed capsule of om wherein material of saidjmaterial$Sludga or sly asf~firres are comprised offmdustriat-byproduct.
oT.

The combination seed capsule of claim £7wherein the materialis a
giihe Cola! vi w4
byproduct of a paper makingprocess.

Pa
aM The combination seed capsule of claim?4wherein thebyproductiis paper

sludge.

UT Ex. 2025
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fen The combination seed iKfoot claim 79 wherein the byproduct is fly ash|
S 4 Soi/ edition! vg :-$% The combination seed capsule of claimrahwherein themate lalffines is

comprised of municipal sewage. 1$ P P 6 So; (/ tan Dsfa'an ag
At The combination seed capsule of claim77wherein the;materialAnes are

Sawaus
comprised of

  A combination seed capsule comprising;Sl
~atleast one viable seed; ee ifig as a core or pseudo-coreofsaid  combination seed capsule;

$

 ‘ °

soil tnd‘klong

Se The combination seed capsule of slaimwherein material of saidjmaterials
~fines are comprised ofner
The combination seed capsule of claiminerein the materialis a

fiber ¢ewbaiwi wg“byproduct of a paper makingprocess.
yo

ks The combination seed capsule of claim 96wherein the byproductis paper

sludge.  

ni9, The combination seed cap 1ebfaim 86 wherein he byproductis fly ash.eu |Di] tondifpromning ,The combination seed capsule of clai wherein theymaterialfines iis€
comprised of municipal sewage.

Soi] Combai oning
The combination seed veodof cain wherein thepmaterialtfines areSaw best
comprised of grassyAveeds-substances:

¥
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® e

Me The combination seed capsule of daimgswherein a binderis applied to said

ye seed capsule, B go} j bon}: Lion ty
wo. The combination seed capsule of claimEewhereinafertilizer is part of said, )

_materiahines, said binderor its own layer.
94. The combination seed capsule of claim 92 whefein said binder contains

lignin.

95. A method of making seed capsules by an/agglomeration operation

comprising; 
spraying a binder on said seed;

lifting and mixing said seeds wit 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 ¥2said growth enhanceris dicalcitum
phosphate.

98. The method of claifn 95 wherein said material fines are comprised of

industrial byproductfines.

99. The method gf claim 95 wherein said binderis a liquid fertilizer.

00. The methgd of claim 95 wherein said bindercontains lignin.

Response to Office Action

Applicant has canceled the original claims in the application and has added

_jnew claims 76-100. Applicant’s attorney had a telephoneinterview with the

examiner which discussed the use of dicalcium phosphate as a seed coating, and that

his was notdescribed in the prior art presently before the Examiner.
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FILE No. 765 11716 '99 e127 Ss Interngtrond | Lo you ‘@° - rHec 1c
- Ss Ce

Im SS
Granulation and Agglomeration by Fluidized Bed

and Spray Drying Technology

DR. SVEND HOVMAND

NIRO ATOMIZER INC. 
INTRODUCTION

The methods to be described do not involve any mechanical

agitation or compaction of thea powder to be agglomerated but
are agglomeration techniques derived from fluid bed dryer and
spray dryer technology. With these methods, the drying and

agglomeration of a product can be combined in one step in

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,

-Stable and well defined agglomerates or granulates, 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. &D

An overview of the techniques described here can be presented

as follows:

1
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The starting materials can influence the product
characteristic. Granulation is initiated by formulation of

liquid bridges. Accordingly, increasing particle surface
araa and absorption of water result in incomplete wetting of
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 wat agglomerates and of blockage of the

nozzles. Further the position of tha nozzle is an important

parameter in the granulation process. Norzles 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 hag

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,

c. Batch Fluid Bed Coating

Following the drying, tha granules can be conveniently spray

coated in the same equipment, ag experience haa show thet
the fluidized bed is ideal for spray coating and is giving

constant and reproducible coatings of the granules. Fluid

10
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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 tthe fluidized
layer dry; thus, the drying rate rapid (16), (17), (18).

Coating is important in a number of industries such as
pharmaceutical, agrochemical, seed treatment, food, and
confectionery.

The reasons for coating are usually:

- appearance

~ taste masking

- moisture protection or isolation from other ingredients
- enteric coating

- «sustained release

- gastric release

the ideal fluid bed coater will ensure an even coating of
each discrete granule/tablet's surface and thus ensure &
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 Wurster Process, Fig. 6, a spray coating process in a
fluid bed where the granulesare circulated up through the
center while being costed, has specially being developed for
coating of small and medium sized granules (10) (19).

11
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  Briquetting,Pelletizing, Extrusion

_ & Fluid Bed/Spray Granulation
April 20-23, 1998
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TABLE 8.52 Sice-nlergament Mathods ond Applications
Method

Tumbling and
miter

igglomeratlan

Thermal processes

£

Sprey methods

Liguid systems

“Cl. Brewning, Chem, Eng., 7423), 147 (1967),

Tableting press

Roll-type press

Pellet mill

Screw extruder

Inelined pan or disk; rotary-drum
agglomerstor

Paddle mixer; horizontal pan

Powder blenders owt mixing
Sintering and heat hardening n
traveling grate, rotary kiln,
grato-kiln, shaft fumace

Drying ard solidifeation in drum
dryers, Dakers, endlesssbel
systems

Spray dryers
Prilling towers
Fluldited and spouted beds
Flash dryers

Tmenscfble-lquid welting in
varlous high-sheer and turhine
mixers

Sokgel process in spray calumn
Pellet Docenilation in drums aud

. Equipment . : Representatlve applicetions
Pressure compaction Piston or molding press .__Flastle preforms, smell machine parts from mete! powders

(cams, gears, gaskets), metal borings and tuningsPharrnaceutical, catalyst, ndachemicals, ceramics,
metal powders

Cliy-type minerals, potesturn chloride, sodium chloride,
organic compounds, metal powder, ores, charcoa), lime

, Magnes, tllantum sponge, phosphate rock
Pharmaceutteal, elastics, clays, carbon, charcoal,
ei chemical, fertilizers, rubber products, animal

Davaite,plats, roreearth uorides, clays, cotelysts
Ferillizers, iron ores, nonferrous ores, mineral! and chy
pecatbon block, various finely divided solld-wastePaclnets

Fertliner, prem(ting lo balling conditioning deel-plant
fines

“Instant”foods, detergent granulation

Ferrous and nonferrous otes, minerals, cement clinker,
solld-waste produrts

Sulfur slates, urea, emmealism ndtrate, caustle, varios
resing, lialemelt adhesives

Inalant fonds, washing powders, dyestuf, press feeds
Urea, amumentum nitrates, resins, cosl-tar pitch, ete,
Ferttizens clays, ftir, nuclear and other wasles
Clays, dlatomaceous earihy, starch, waste by-products
Coal fines, soot and oil removal from water

Melal dicarhide snheroids
Wastesludge, mul and clay shirts, sewhge sludgeallrred vessels

ee

Fron. Ref. 7
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New York

St. Louis
San Francisco Late Editor

Auckland Robert H. Perry
Bogota

Hanburg

ee Editor
Mexico Don W. Green —

| Montrea! | Conger-GabelProfessor of Chemical
| New Dethi and Petrolaum Engineering,Panama University of Kansos
| Paris
\ Sa0 Paulo

Singapore Assistant Editor

to Sverey James Q. Maloneyokya : : . .
Toronto Professor of Chemicol Engineering,

University of Kansas
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STRENGTH OF AGGLOMERATES 8-61

   
 qABLe 8-52 Slse-Entargament Methods and Applications*

Method Equipment
Piston or molding press Plastic prefas

 
 

  Representative applicathons 

ims, small machine parts [rom metal powdens
ute com tontrem pect {cams, pears, gaskets), metal borings and turningsTableting presi Pharmacwullenta. calstysts, iadusteial chemicals, ceramles,iietal powders

Roll-lype prens Claytope minerals, praasiam chloride, sediumchicride,organic canpodrde, metal powders, ores, churcoal, lime,
Muugiresia, fitantuns Eporge. phnoptiate rack

Pellet mill Plurrscwdticals plaulcs, clays, carbon, charewal,induntetal cheniieals, fertilizers, rubher products, eniinalfevilt

Seraw eatruder Rauxite, plastics, ewesenth fluurides, clays, culalyste

 

Inclined pan or disk, rodary-drunt Fertiiaes, iron ater, nonferrnus aren, mlucral and clayagglomeratar penducts, carbon black, varkour finely divided solid-wage. products :

Paddle miter; hortzental pan Fenn premiutng for balling. conditioning aoet- plantnes

ty varlous Powder blenders; Bow-jet mining “tastant” fonds, detergent graqulation: Sintering and heat hardoning in Ferrous and nonferrous ores, minerals, cement clinker.Leveling grate, roury kiln, wilid-woote products
grate-hiln, shaft furnaceDrying and solidification In deur Sulfur slates, vrea, ammonium nitrate, caustic, vartousdeyert, Gakers, endies-lck retins. bot-melt odlensives ' ’

+ materlal, pysternsassed over Sy sprey methods - Spray dryect Innart foods, washing pareders, dyeaufis, press focds& product 4 Prilllng towers Urea. arnmonlum nitrates, resins, coal-tar pitch, etc.C site pare Flutdiand and spavied lads Fertilizers, clays. sulfur, nuclear and other wartrswt praduct. Flach dryer : Clays, diatamacrous earths. arch, wane by-productsperatures id systems Immisctble liquid wetting tu Carol lines. sant and off removal Brom watersr, arabsc, au various high-shear and irbine
‘cum, and raluens .or allrition Sol-gel proces In qproy column Metal dicarbide spherotdswed. Attel- Pellet Boceulation in drums and Waste sludge, mud and clay slurries, sewage sludgeRirved veuels

“Cf,Browning, Chem. Eng.. JA(ZS), 147 (1967). '

where e is the surface tensian of the binding liquid and f(8) Is a funo-
tion of the angle of contact [Newitt and Conway-Janes, Trans. Inst.
Chem. Eng. (London), 38, 422 (4888),

gal ores, If wetting ls complete. f(8) = 1. For the caplllary slatesas in the (ol (b) {el l-0 ¢igents such RG.0-64 Throe nates af liquid content for an anembly of sphericalparticles. i= 60 xy) (8-40)(a) Pandular mate. {b) Funicular state. (e) Capillary nate. (Newt! and Con- blInterfacial caay-fones, Trans baat, Chem. Eng. (London), $6, 422 (58S8}.] The tensile strength of an agglomertie In the pendularstate Is aboutished In an one-third of that in the capillary state, while the funicular state has‘Fig. 8-64). intermediatestrengths A Cectesso in particle size and Ly yieldsrings al the , : greater strength. To improve agglomerete strongth, the importanceate. As the Caleulation ofApStrength For an agglomerate com- of correct particle-size distribution In attaining minimum porosity_eantinuous of equal-ai epberieal particles, the tensile strength i bs dhould be recognized (Ridgway and Tarbuck, Chem. Process Eng.yular state. [Rumpf, In Knepper (ed), Agglomeration, op. eit.. P. 578) (February 1668)}ctely Billed, : For the other binding mechanisms calculated values of tensilejuld bridge Ofl-e 8-38) strength shown In Fig. 6-65 Indicate the strength to be cxpected Inv¢ adhesion 1 Be. NF (835)|various size-enlargement processes.7 Strength-Tosting Mathes 4 Concepts‘<i fracture agaoeetghly viscous whore X is the particle diameter; F ls the bondingforce per point of subsection "PropertiesofSolids”) are applicable to the methods ©the weakest contact: N ls the mean coordination number, Le., averago Tumnber of|UHting the strength of agglomerates.alotted, and wind of contact botween one sphere and itx neighbors and « is the Compression torts, n which agglomerates are crushed Winesvolume fraction of voids In the agglomerate. Values of X and e can parallelPane aro wed for quick production checking, Variousne particles be chtalned from e stzo-distributlon analysis of the powder and the geaeaofdistributing the applied force usiformly over the °responsible bulk density of the packed particles, As an approximation, the coor- crate surface ore used, including shaving of opposite aides, rungter to om dination number N ts +/e (Rump, loc.eft.) or N = 2 exp 241 — them with hardening plastk, or covering the platen surfoos witripbalance 4 dalam1h tnd. Eng.Chmalt Proose: Des. Dev.. 3, 208 (1964) STataJoad at failure against pellet diameter for approx* e Uquid bh in the pendular sate imately spherically pellets under the same conditions oftea

Ing the “ge 1-~-«\ « . ylelds e straightline with slope spproaimately equalto 2. The inter-at it ls pro! 222.8 (=)5F5 " (8-99) cept of such plot at unit diameter ylelds 4 compresstve-ttrengthmost cases. Xf@) factor.
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Tulte 25. Review ——¢ most important sizt enlargement processes and someof their
typical applications

Technology=Method Applications (lypical)te oemeee

 

 

Tunible ' Baling drum, Tron ores, other ores, ¢. ment caw mix,
agghuneration pan, and cone fercilivers, dust from duw collectors, (ine

particulate wasle materials, ceramics, clay,
finely divided mineruls, ete.

Miner Ceramic materials, fertilizers, minerals,
chemicals, phatmaccuticals, foodstuffs,
delergents, etc,

Fluidized bed Feriiliters, pharmaceutical materials, filter
(sl takes, foodstuffs, chemi-als

Suspension (liquid) Solids, e.g. coal, from suspensions

Induraion = Shaft furnace Iron ores, alher ores, minerals, waste
Roiary tin materials, e.g, metal-beating dusts, etc.
Straight grait
Gente-Kiln
Calvinets

Pressure Exirusion presses§=—Coals, ceramic materials, clays, polymers,
agglomeration plasiies

Pelieting machines Animal feeds, rubber raw materials,
catalysts, Jubsleants, stabilizers, pigments,
polymers, clay, chemicals, pharmaceutical
products, insusticides, herbicides,
fungivides, eit.

Piston presses Pharmaceuticel products, catalysis, metal
(labletting) powders, ceramic materials, chemicals,

pleterits, Plastic powders
Roller presses Coals, coke, salts, minerals, ores,
{briquetiing, + feriilizers, chemicals, metal powders,
compacting) animal feeds, polymers, relraciories, waste

materials, metal-bearing fines,
pharmaceutical products, sponge iron, etc,

Other Aagtomeration Ores, specifically iron ores, metal-bearing
agelumeration by heal wastes and dusts, mill scale, etc.
methods

Spray Urea, other fertilizers, pitches, asphalt,
solidification waxes, resins, sulfur, inorganic sales, ete,
Direct capillery©Powders, chemicals, coal (spherical
adn agatomeration)
Alternative Finely divided particulate solids,
sourcer of pharmaceuticals, chemicals, food extracts
paride movement (instant characteristics)
Coating techniques Pharmaceuticals, food, (ctlilizers and

ee agricultural chemicals (control of release},
“ microencapsulasion of pigments, ete.

Focculation in —--Enviroumentul protection, aggregation ol
pases and liquids ——salfds in gases, flocculation of solids in

liquids, selective Noceulativn, ete.

 

 

 
ae

Table 24, Wanted and unwanted agglomeration in various pro reas 1

Process Lt C

Wanted - Unwanted ; é

Briquetting, - | .
compacting + crushing and §
settening. Fe

Tumble aggluneration Caking, bag set, x
(dise and dru), nuiner build-up, F
agglomerativa, briquetting, (low prohtens, ¢
conupaiting tcrushing and segregation q
sTeening duc 10 selective «

ayglomerstion hkF

Granulation (lumble/ Build-up, caking, flow : ih
pressure), calcining problems C

Pelleting, stixer Caking .Agglumeratiun, briquetiing e
Fluid bed, mixer Build-up, caking, flow I
agvomeralion, granulation by problems {
contpaction

Precipitation, sol-gel, spray Build-up, caking lz
drying and granulation, t
compaction ¢crushing and L:
screening, tabletiing vf

Tumble aggloineration, cxiruviam {.vmping, caking (

Cakinating, briquenting, tumble Hluild-up Jf
beylumerstiva, spherival
agglomeration

Spray drying or granulation, —-Caking, tuaiping,
* micropelletization (drum, dite, build-up

mixer), tablelting, pelleling ‘(

Tumble agglomeration (disc, —Huild-up, caking t
drum, Muid bed), briqnetting,
compacting, pelletizing i

(extrusion) @.Drum of disc granulation, Caking, build-up, bag set t
compaction + crushing and
sreening, drop solidificalion

Tumble agglomeration, Caking ,
briquetting, pelleting

Fluid bed (with and without Build-up, caking,
binder}, disc and drum flow problems
agglomeration

{roncinned)

1
J
G
r

¢
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saveral types of agglomeration equipment can
ba idenlified. A description andlist of equip-
mentfor each method [ollows:

Agitation methods are characterizad by
tumbling or pacticle-growth mixing, usually in
the presenceof a liquid. Available equipment
includes disc pelletizers. drum pelletizers.
cone pellelizers. paddle mixers, plow mixers.
mixer-mullers. mixer-granulators, pin mixers.
coaling pans, vertical mixers. cone blenders.
vibrating screens. and vibrating canveyor-
processors.

Pressure methods are characterized by
force. as with compaction techniques. Avail-
able equipment includes briquetters. com-
pactors, extruders. pellet mills, tabletling ma-
chines, and isostatic compaction presses.

Thermal methods sre characterized by ep-
plied heat, as in sinlering or fusion sod melt
crystallization techniques. Available equip-
ment includes heat-hardening devices, sinter
strandsor grates, indurating kilos, podulixing
kilns, drying and solidifying equipment. drum
dryera, belt dryers. and hot-melt drum or pan
grenulators.

Liquid methods are characterized by spray
or Muid bed agglomeration and agglomeration
from liquid media. Available equipment in-
cludes spray dryors, prilling towers, spray
granuators, and immiscible liquid-wetting de-
vices, .

Selection Factora for Choosing an
Agglomeration Method

Selecting an agglomeration process or
method depends on several factors, including
the kind of raw material, the type of equip-
ment, the intended usa of the end product or
agglomerate, and the use of a binder or
binders. In many cases, there is a trade-cf! or
‘compromise nat necesarily determined by one
factor alone.
Kind of Raw Material

{n some instances. the selection of a methad
- can be entirely dependent on the raw matori-
al’s size of size range and uniformity of size.
For example, a raw material that is 100 per-
cent minus 325 mesh hes different process re-
quirements than a granular-fine stream rang-
ing from 10 mesh ta 325 mesh with a uniform
sizo distribution curve.

The material's fead moiature, bulk density,
angle of repose, flow characteristics, chemi-
ca] composition, and toxicity can alsa effect
the selection process. Table { lists the mate-
Hal characteristics of typical agglomerator
feed streams, as wel] aa the agglomeration
methods suitabla for these materials. The ta-
ble shows the influence of the condilion, siza,
handling characteristics, and moisture con-
ten! of the raw material on process selection.

It should be noted, however. that there sara
exceptions to these guidelines. For instance, 6
pasty material may have to be extruded to utt-
lize the flowghbillty, viscosity, and moldability
charactoriatica of the material as it flaws
through the auger and extruder dia. ip en-
other case, a relatively coarse, but dry teed.

“seIAL Lond |

. 103

1 96 HUOmg vidi a

stock with tha consistency ol sand may not be
pelletized by egitation and pallet growth
alone: pressure, induced by a double-roll bri-
quatter. may be raquired to compact the par-
ticles. Other feed materials, such as wood
chips. are elastic and. at times, have a rather
amorphaus shape and size. Pallatizing and
briquetting are poor agglomeration choices
for these materials. A pellet mill or pellot
press that applies pressure and friction and
has a certain cateantian time in the die is a bet-
ter chaice. .

in many cases.it is necessary to lest a rep-
resentative sample of a particular materialin
the laboratory before one or severa! agglom-
eradan methods can be selected. Regardiess
of whether there is a previous application his-
tory, many materials ara somewhat different,
even within the same species, and should be
tested.

Typs af Equipment
The selection of an agglomeration method

may not involve as wide a range of poaslbili-
ties and variables ag the field of equipment
suggests. (See Table 2} When selecting ag-
glomeration equipment. the processes before. *
during, and after the actual particle size eo-
largement step must also be considered, The
total system. including storing feed. metering,
proportioning, conveying, pretreating, binder-

 
adding, product handiing, post-treating,
screening, peckaging, and shipping can influ-
encethe selection of an agglomeration device.

For example, almost all cantinuous agglom-
eration equipment requires a uniform and

PHOOE iv

t licontrollable feed, by aither « volumetric_or 21s
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{t. height. if the actual handling of the product
is reasonable, not savere. and the end use is
feedstock within the plant?

The physical specifications [or some ag-
glomerates are very strict, particularly if in-
dustry practice, market standards. of compet-
itive 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 ather agglomerales
have ca fixed or known standards. A realistic
basia for detarmining the desired physical
specifications reduces Investing and operat-
ing costs and makes the task of the equipment
supplier and test engineer much easier.

Blader Use

Binderless agglomeration, using only the
palurel or induced bending forces of the par-
tlewate and the optimum densification (pack-
ing} at lowest porosity, is the most desirable
acd economical agglomeration method. If a
liquid needs to be added to induce particle
flow and compaction, water is the first
choice. UF binderless agglomeration or water
alone cannot produce a parmanent 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.f. Waters‘ and further de-
acribed by K.R. Komarok,' distinguiahes
binders by type, pbhyaicals, function, and
chemical composition. Binder materials are
either liquid (water, alcobol, oil. silicate.
acid), solid (clay. dry starch, bentanite) or
semi-solid (tar, pitch). Some binders act upon
the product as film batween solid particles
{water, starch, silicate}; othara act as a ma-
trix, filling voide between the particuletes
and becoming part of the dense maay of the

‘agglomerata (tar, pitch).-Those classified as
chemical binders rely on tha chamical reac-
tion within the binder upon curing or besting.
or between the binder end the raw materia),
Two binders can also be added—such as ce-
gent and water, lime and water. and lima and
molasses—to produce a chemicsl reaction
end induce banding strength in the agglomer-
ate.

GPRKternac ona |

 
 
 
 
 
 

 
 

1 yev @e 6

the type of equipment to be used for curing.
drying. heating. and f{icing.* For the best
results. laboratory results should be apti-
mized and bench-tests qualified with at leas!
one larger run in a prototype machine.

Wrapping Up the Selection Process

As this erticle has shown, selection of the
proper agglomeration method and equipment
depends on the characteristics of the caw ma-
terial, the limitations of the equipment, the
specifications of the desired agglomerate.
and, in ‘some instances, the choice of a binder
ar binders.

To help make process comparison and se
lection 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 ag-
glomeration methods or types of equipment
made by professional societies, industry trade
groups, or independent research organiza-
tions; consult industry standards on agglom-
erate product quality: and, compare vendor
information and budget proposals.
Endnotes
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE i

RECEIVED

TECH CENTER 1600/2909

In re Application of: Madigan

SERIAL NO.: 09/113,254 ART UNIT: 1649

FILED: July 10, 1998 | EXAMINER: Grunberg 
Assistant Commissioner for Patents

Washington, D.C. 20231

Sir:

PETITION FOR EXTENSION OF TIME

Applicants hereby petition the commissionerthat 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,

es
Philip M. Weiss
Reg. No.: 34,751

42/16/1999 HPRASASO 00000037 09113254

OL FOs217 435.00 OP
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UNITED S DEPARTMENT OF COMMERCE
Patent and T; mark Office
Address: COMMI IER OF PATENTS AND TRADEMARKS

Washington, D.C. 20231 
 FILING DATE

o41tl3,a54

]© fz

DATE MAILED:
INTERVIEW SUMMARY

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

a) Anne Marcie Gr 5 abe. (3)
2) Prilip Wess (4)
Date of Interview. 12 [ £444

Type: ExTelephonic (1 Personal (copy is given to (Japplicant (applicant's representative).

Exhibit shown or demonstration conducted: LJ Yes (StNo If yas, brief description:
 

Agreement LJwas reached. Sdwas not reached.

Claim(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:

Phitro Wess, atbrae Fa- a (Scant called te Ae fe —ar dre
whether a decla-ate. was agpro monte The examiner
felt thet a declacatwa at th-s fume was nok necessar

bat a-t supporting defiactreas man: be hel eo].
(A fuller description, if necessary, and a copy of the amendments,if available, which the examiner agreed would renderthe claims allowable
mustbe attached. Also, where no copyof the amendments which would render the claims allowableis available, a summary thereof must be
attached.) 4

 

 

1. Ottis not necessary for applicant to provide a separate record of the substance of the interview.

Unless the paragraph above has been checkedto indicate to the contrary. AFORMAL WRITTEN RESPONSETO THE LAST OFFICE ACTION
IS NOT WAIVED AND MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW. (See MPEPSection 713.04).If a responseto the last Office
action has are ready been filed, APPLICANT IS GIVEN ONE MONTH FROMTHIS INTERVIEW DATE TO FILE ASTATEMENT OF THE
SUBSTANCE OF THE INTERVIEW.

2. 1 Since the Examiner's interview summary above(including any attachments) reflects a complete response to eachof the objections,
rejections and requirements that may be presentin the last Office action, and since the claims are now allowable, this completed form
is consideredtofulfill the response requirements of the last Office action. Applicant is not relieved from providing a separate record of

the interview unless box 1 aboveis also checked. ~ t.Examiner Note: You must sign this form unless it is an attachmentto another form. } wv]ron JFORM PTOL-413 (REV.1-96) f
P. 106 U T Ex: 2025
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Manisal of Patent Examining Procedure, Section 713.04 Substance of Interview must Be Made of Record

A complete written statement as to the substance of anyface-to-face or telephoneinterview with regard to an application must be made of record in the
application.whether or not an agreement with the examiner was reachedatthe interview.

oo §1.199 Interviewsseaeee

(b) In every instance where reconsiderationis requestedin view of an interview with an examiner, a complete written statement of the reasons Presentedatthe
inlerview as warranting favorable action mustbefiled by the applicant. An interview does not removethe necessity for response to Office action as specified in §§
1.141,1.135. (35 U.S.C.132)

§ 1.2, Business to be transacted in writing. All 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 understandingin relation to whichthere is disagreementordoubt.

The action.‘of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record fsitself incomplete throughthefailureto record the'stibstanceofinterviews.

itis the responsibility of the applicant or the attorney or agent to make the substanceof aninterview of record in the applicationfile, unless the examinerindicates
he or shewill do so.It is the examiner's responsibility to see that such a racord is made arid to correct material inaccuracies which bear directly on the question of
patentability.

Examiners must complete a two-sheet carboninterleat 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 apprapriate boxes andfilling in the blanks in neat handwritten form using a bail point pen. Discussions regarding
only procedura! matters, directed solely to restriction requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manualof Patent

Examining Procedure, or pointing out typographical errors or unreadable script in Office actionsor the like,are excludedfrom the interviewrecordation proceduresbelow. .

The interview Summary Form shail be givan an appropriate paper number, placed in-the right hand portion ofthefile, and listed on the “Contents”list bnthefile
wrapper, The docketandserial 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 conclusionof the interview. In the case of a telephonic interview, the copyis mailed to the-applicant's correspondence
addresseitherwith or prior to the next official communication.If addiliona! correspondencefrom the examineris notlikely before an allowance orif other circumstances
dictate, the Form should be mailed promotly after the tetephonic interview rather than with the next official communication.

The Form provides for recordation of the following information:
~ Serial Numberof the application
~ Nameof applicant—Nameof examiner
- Date ofinterview
~ Type ofinterview (personal or telephonic)
~ Nameof parlicipant(s)) (applicant, attorney or agent, etc.)
~Anindication 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
- Anindication whether an agreement was reachedandif so, a description of the general nature of the agreement(may be by attachmentof a copy

of amendmentsorclaims agreed as being allowable). (Agreements as to allowability are tentative and do notrestrict further action by the examinerto thecontrary.)
~The signature of the examiner who conducted the interview
~Namesof other Patent and Trademark Office personnei present.

The Form also contains a statement reminding the applicantof his responsibility to record the substanceof the interview.

itis desireable that the examines, orally remind the applicant of his obligation to record the substanceof the interview in each case. unless both applicant and
examiner agree that the examinerwill record same. Whefe the examiner agrees to record the substanceof the interview, or when it is adequately recorded on the
Form or in an attachmentto the Form, the examiner should check a boxat the bottam of the Form informing the applicant that he need not supplementthe Form by
submitting a separate record of the substance ofthe, interview. . : ‘ \ oo . if
it should be noted, however, that the Interview Summary Form witl not.normally be considered a complete and proper recordation of the interview. uniessit includes,
or is supplemented bythe applicantor the examinerto include, ali of the applicable items required below concerning the ‘substanceofthe interview:

A complete and proper recordation, of the substanceof any interview should include at feast the following applicableitems: ’ :
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 amendmentsof a1 substantive nature discussed, unless these are already described on the Interview Summary

Form completed by the examiner, &
5) a brief identification of the generalthrustof the principal arguments presented to the examiner. The identification of arguments need not be lengthy or

elaborata. A verbatim or highly detailed description of the argumentsis not required. Theidentification of the argumentsis sufficientif the genera! nature
or thrustof 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 andfully describe those arguments which he feefs were or might be persuasive to the examiner,

6) a generalindication of any otherpertinent matters discussed, and
7) if appropriate, the general results of outcomeof the interview unless already described in the Interview Stimmary Form completed by the examiner.

Examiners are expectedto carefully review the applicant's record of the substance ofan interview. If the record is not complete or accurate, the examinerwill give the
applicant one monthfrom the dateof the notifying letter or the remainder of any period for response, whichever is longer, to complete the response and thereby avoid
abandonmentofthe application (37 CFR 1.135(c) ).

Examiner to Check for Accuracy

Applicant's summary of what look place at the interview should be carefully checked to determine the accuracy of any argument or statementaitributed to the
examinerduring the interview.Ifthere is an inaccuracy and it bears directly on the question of patentability, it should be pointed outin the next Office letter. if the
claims are allowable for other reasons of record, the examiner should senda letter setting forth his or her version of the statementatiributed to him. If the record is
complete and accurate, the examiner should place the indication “intarview record OK™ on the paperrecording the substance ofthe interview along with the date andthe examiner's initiais.
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FROM : LAW OFFICES Besimaailabie.G@Pwio. : 5167392189 @. Get. 28 1999 84:27AM. ~ «Oct-18-1999 12719 Ce thal ‘* , os P.e3/aa Se
GROUP 1600 Dy

Please type © pius eign (+) Inside this bax = C]

Q8A13

REVOCATION OF POWER OF Flingbate ay10,1898
ATTORNEY OR[FirstNamedinventor_{‘Masigan__GroupARUnt|194geee

nia of agent given in the above-identified

AUTHORIZATION OF AGENT
 AttomeyDocketNumber|
 

  previaus powers of attomey of authorizatio 

  
 
 

hereby revoke ¢
appitaation:

3A Power of Attomoy of Authorization ofAgert is submitted harewtth.

OR

O Plsase change the carrespendance address for the aboye-identified application to:
Plage Customer

OR

 

 

  

  
  

 

 
Assignea of record of the antire Intanest
CartiScate under37 CFR 3.73(b) le enclosed

S4407298.01
101380/2251/50054,00001
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FROM : |on rR OFFICES ® PHONE NO. : 5167392189 @ Oct. 26 1999 @4:27AM P3
OCT-18-1959 42119 , P.a4/a4

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Group Art No: 1648

  
 
 

In re Application of: Madigan

Sorta] No.; 09/113,254

Filed: July 10, 1988

Fer: SEEDING TREATMENTS

BOX RESPONSES NO FEE
Assistant Commissioner for Trademarks
2900 Crystal Drive .
Arlington, VA 22202-3513

POWER OF ATTORNEY AND APPOINTMENT
OF DOMESTIC REPRENSTATIVE

Sir.

Applicant hereby appoints Philip M. Weiss, Reg. No. 34,751; attomay of the firm WEISS
& WEISS,located at 500 Old Country Road, Garden City, New York 11530, to prosecute this
application to registar, to transact all business in the Patent and Trademark Office in
connestion therewith and to recaive the Certificate of Registration.

Philip M. Weies, Faq, of Welss & Waiss, whose postal addrass is 600 Old Country
Road, Garden City, New York 11530, Telephone (516) 738-1500,Is hereby designated as
applicant's representative upon whom notices ar procass in proceedings affecting the mark
may be served.

Respectfully submitted,

Feeeo imamational

By, WEISS & WEISS

 
  

er.

Daniel Paul Madigan
3913 Algoma Read
Green Bay, WI 54311

SIIB720601 TOTAL P.@4
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FROM : LAW OFFIC iES Available,G@P\Wo, : 5167392189 @ Oct. 28 1999 @4:28AM P4

 

 

OCT-20-1999 17:21 ° GRRHARM & JAMES LLP gnacaso PP. a2e2
Approval for woe thraugh 099072000,‘OMSO451-das{

Pateet ond Trademans Ostsr;U.0. ARTMENTOF cOneunncepallection © fu netion Linke fanleye nila OF pore ier, 

 
 

 

 

    
 
 

  

  

| Applicana/Patent Owner: Feeco Intemational
i Appication No/Patent No.: 08/113,254, Filed/[ssue Date: July 10, 1208
| emiitisd: SEEDING TREATMENTSmm

EnecoIntemationala Compormtionnn(amo of Assignee) (Type of Assignee @.9., cofparntiun, paftrerchip, Univerady, govermentagency, #2.)

  

 
 

 CO the assignes of the entire right, tite, and intsrest: or
2. O an gsgignes of an undivided part interest

In the patent appiication/patent Kentified above by virtue of either:
A.L] An assignment from tiie invantarts) of the patent appiicaticn/patent identified above, The ussignmant was recordedin tra Patent and Trademark Offiot at Reel 8031, Frame 0624, or forwhich a copy thereof ia sttached; 
 

 
  
  
  

f B. 1] A chain oftite from the finvanter(s), ofthe patent appilcalon/patent identified above, to the current assignes as
shown below: ,
1. From: ___._——_—-— a =T0:FOearned was teconded In the Patent and Trademark Office af

Reel___.Frame, for which a copy thereof ia attached.

 
2. PUetre COppThe document was recorded In the Patent und Tradamark Office at

Reel , FromeOFforwhich 2 copy thereof Is attached.
3 From: . 10:

The documert was Tooordaed tn tie Patent and Trademark Office at
Reet,Frames. OF for which a copy tharaof is attached.

{} Additonal doournsnts in the otal ofthle are listed on a supplemental sheet.    {1 Caples of assignment af ather documents in the chain of tite are attenned.NOTE: A saparmte copy (.c., the ofigihal assignment document or a true copy of the original document) must besubmitted to cevialon th ancordance with 37 CFR pal 3, ifthe assignment Is to be recanted in the
recgids of the PTO. San MPEP 3202-202.8)

   

 
 
   

 
 is omeLd aeieformSncarro Notinto Officer, 0NoOffice,ane,Any conveamourtaf tree od b ’at Pre OF SENyFEES OR COMPLETED FORMA TO THIG ADDRESS, SEND TO: Asebtard Commissionster Patenta, Washington, OC 2025"

TOTAL P.a2
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FROM : LAL OFF ICES @ PHONE NO. eaucrecevall oct. 2Phos aatecen pi
as oo oct 29 1999 GROup 1600

a GROUP 1600

WEISS&WEISS
Attorneys At Law

i 05, Garden City, NY 115301d Country Road, Suite 305, 3sve hone No. 516-739-1500 / Fax No. 516-739 2189
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Application No. Applicant(s)

09/113,254 Madiganetal.

Office Action Summary Examiner Group Art Unit
homeiecanter|veeALA

IX] Responsive to communication(s) filed on Ju/ 70, 1998

LC] This action is FINAL.

C1 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 Quay/e, 1935 C.D. 11; 453 0.G. 213.

A shortened statutory period for responseto 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 CFR 1.136(a).

Disposition of Claims

XX] Claim(s) 1-75 . is/are pending in the application.

Of the above, claim(s) 70-732 is/are withdrawn from consideration.
 

L] Claim(s) is/are allowed.

XX] Claim(s) 7-69, 74, and 75 is/are rejected.

  

 
[] Claim(s) is/are objected to. 
L) Claims are subject to restriction or election requirement.
  

Application Papers

IX] See the attached Notice of Draftsperson's Patent Drawing Review, PTO-948.

‘ml The drawing(s) filed on Jul 10, 1998 is/are objected to by the Examiner.

|] The proposed drawing correction, fited on is (bpproved L4disapproved.

 
[X] The specification is objected to by the Examiner.

(_] The oath or declaration is objected to by the Examiner,

Priority under 35 U.S.C. § 119

['] Acknowledgementis made of a claim for foreign priority under 35 U.S.C. § 119({a)-(d). 

    
 

All Some* [JNone_ of the CERTIFIED copies of the priority documents have been

C received.

CJ received in Application No. (Series Code/Serial Number) 
CJ received in this national stage application from the International Bureau (PCT Rule 17.2(a)).

*Certified copies not received:

 (] Acknowledgementis made of a claim for domestic priority under 35 U.S.C. § 119(e).

Attachment(s)

XX Notice of References Cited, PTO-892

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

(J Interview Summary, PTO-413

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

Notice of Informal Patent Application, PTO-152
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Application/Control Number: 09/113,254 Page 2

Art 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 regardingthis

application should be directed to Group Art Unit 1649.

Election/Restriction

1. Restriction to one ofthe following inventions is required under 35 U.S.C, 121:

I. Claims 1- 69, and 74-75, drawn to a seed capsule and methodsofuse, classified in

class 47, subclass 58.1, for example.

IL. Claims 70-73, drawn to a method of makingcapsules, classified in class 47,

subclass 57.6, for example.

2. The inventions are distinct, each from the other because of the following reasons:

InventionsII and J are related as process of making and product made. The inventionsare

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 IE.
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Art Unit: 1649

Because these inventionsare distinct for the reasons given above and have acquired a

separate status in the art as shown bytheir different classification or by their recognized

divergent subject matter and becausethe search required for Invention I is not required in

InventionsII, restriction for examination purposes asindicatedis 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 I, claims 1-69,

and 74-75.

Applicantis reminded that uponthe cancellation of claims to a non-elected invention, the

inventorship must be amended in compliance with 37 CFR 1.48(b) if one or more ofthe currently

namedinventorsis no longer an inventorofat least one claim remaining in the application. Any

amendment of inventorship must be accompaniedbyapetition under 37 CFR 1.48(b) and by the

fee required under 37 CFR 1.17().

3. The disclosure is objected to because of the following informalities:

a. Throughoutthe specification, as on page 8, lines 22-24, for example, urea is described
as inorganic. Howeverurea hasthe following structure whichclearly has a carbon and makes
urea an organic substance; NH2

NH2

P.115 UT Ex. 2025
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Art Unit: 1649

b. Throughoutthe 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 (Ravenet al., 1992), sulfur and magnesium are macroelements, and chromium is notlisted

as a micronutrient.

c. The figures are described in a confusing mannerin the specification. For example, on

page 19, lines 23-28, Figure 1 and 2 are said to contain a numbered “12", “14", and “16".

However, Figure 1 does not seem to contain a “12” or “14", and Figure 2 does not contain a “16".

The description ofall 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 regardsas his invention.
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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 claims3, 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

. applicant regardsas the invention.

Claim | 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 phraseis 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 aboveto-

-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 whatis

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-formers.--
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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 andit 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” becauseit 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”.

Therecitation of “sulfur” and “chromium”in claim 18 is not in accordance with the term

“micronutrient”. According to the Biology of Plants (Ravenet al., Ed, page 596), sulfur is a

macronutrient, and chromium is not listed as a micronutrient.

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 meaningofthe 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”. Therecitation

“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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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 aboveto --effects--, and --animals, weeds, or spore-formers.--

Claims 33 and 45 are vague and indefinite in the recitation “and generally displaced from

said seeds” becauseit is not clear what is meant.

Claims 35 and 61 are vague andindefinitein the recitation of “uncoated ones of”.

Claims 36, 48, and 62 are vague andindefinite in the recitation of “including” which is

not U.S. recognized terminologysinceit is not possible to distinguish whetherit is an open or

closed term. This rejection may be obviated by replacing “including” with --further

compromising--.

Claims 39, 51 and 67 are vague and indefinite in the recitation of “agglomerating said

coatings onto said inner layers.” It is unclear how the coatings can beagglomerated 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 aboveto --nitrogen, phosphorus, or potassium.--

Claim 47 is vague andindefinite in the recitation of “chromium” Chromium is not a

recognized plant nutrient as taught by Biology of Plants (Ravenet 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 whatapplicant is claiming.

Claim 68 is vague and indefinite in the recitation of “the soil conditioners and 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 onsale 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 beeasily broadcast, and which

protects the seed from the weather and pests, thus increasing germination rate, and prolonging the

P. 120 UT Ex. 2025°
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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 microenvironmentofthe seed and act as

a soil conditioner. |

Gerber teachesa seedpellet 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

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.

Claims1-5, 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 weatherand pests, thus increasing germination rate, and prolonging the range

during which the seed may germinate. Additionally, the seed capsule may comprise two coats

P. 121 UT Ex. 2025
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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 methanoltreated 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 carrierforall types of chemicals includingpesticides,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 (column4,lines 46-48, claims 9, and 16-17) whichis stable under adverse weather

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, 14, 20-21, 24-32, 35,38-45, 47, 50-58, 61, 65-68, and 74-75 are rejected

under 35 U.S.C. 102(b) as being anticipated by Nilsson.
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| Claims 1-4, 7-9, 14, 20-21, 24-32, 3538-45, 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 microenvironmentof 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 paperpulp or paperfibers (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 (column3, 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 column 7).

Claim Rejections - 35 USC § 103
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This application currently namesjoint inventors. In considering patentability of the

claims under 35 U.S.C. 103(a), the examiner presumesthat the subject matter of the various

claims was commonly ownedat 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 ownedat the time a later

invention was madein order for the examinerto consider the applicability of 35 U.S.C. 103©

and potential 35 U.S.C. 102(f) 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 formsthe 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 ofthistitle, if the differences between the subject matter sought to be patented andthepriorart are
such that the subject matter as a whole would have been obviousat the time the invention was madeto a person
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the
mannerin which the invention was made.

ll. 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. |

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,

P. 124 UT Ex. 2025
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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 (column 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 andfertilizing pellet (column 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 obviousto a person of ordinary skill in'the art at the time

the invention was madeto use the method of coating seeds as taught by Schreiber, and to modify

that method by using the waste papersoil conditioning and fertilizing pellet as taught by Aswell

to contain the seeds, given that it would have been obviousto wantto fertilize and condition the

soil in order to realize healthy seedlings. Additionally, it would have been obviousto 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 increasefertilizing
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(Roth, column 2, lines 25-27) and water retention values. Choice of fungicides, pesticides and

animalrepellents would have been the optimization of process parameters,

Noclaim is allowed.

12. Any inquiry concerning this communicationor earlier communications from the examiner

should be directed to Anne Marie Grunberg whose telephone numberis (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 reachedat (703)308-3909. The fax numberfor the unit is (703) 308-4242.

Any inquiry of a general nature orrelating to the status of this application or proceeding

‘should be directed to the Group receptionist whose telephone numberis (703) 308-0196.

AMG
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June 16, 1999

DAVID T. FOX

PRIMARY EXAMINER

GROUPED ( ULF

Ret)
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ATTY DOCKET NO. SERIAL NO.

29214 09/113,254
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Staub-Reinhalt, Luft, "Part 3, THE AGGLOMERATIVE BEHAVIOR OFFINE PARTICLES," (Reprinted from W.
Pietsch (7), English edition). Vol. 27, No. 1, January 1967.

*EXAMINER:Initial if reference considered, wh {| er or notcitation is in conformance with MPEP 609; Drawline through citation if not in conformance and not
considered. Include copyofthis form with next communication to applicant.
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ATTY DOCKET NO. SERIAL NO.
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INITIAL iF APPROPRIATE

fer[eeeaoeep
fawnemfrownde
rte]fewowt[awede
rar|[remissimmerfe
in|oonovis
fervoree
a

FOREIGN PATENT DOCUMENTS

DOCUMENT NUMBER COUNTRYJcuss|SUBCLASS ee

|___OTHERDOCUMENTS(IncludingAuthor,Title,Date,PertinentPages,Et.)==DOCUMENTS|___OTHERDOCUMENTS(IncludingAuthor,Title,Date,PertinentPages,Et.)==Author, Title, Date, Pertinent Pages, Etc.)

EXAMINER Han DATE CONSIDEREDne Mears IS June 1444
*EXAMINER:Initial if reference considered, whell er or not citation is in conformance with MPEP 609; Drawline throughcitation if not in conformance and not
considered. Include copy of this form with next communication to applicant.
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In re the application of:
Daniel Paul Madigan et al

HE UNITED STATES PATENT AND TRADEMARK OFFICE

Group Art Unit: 3616
Serial Number: 09/113,254

Examiner: Unknown

Filed: 07/10/98

For: SEEDING TREATMENTS

REQUEST FOR CORRECTION 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-

103X).

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

Lho—<. (CEMBy: WL 7
Thomas D. Wilhelm

Attorney for Applicants
(Reg. No. 28,794) PEAR EXJanuary 22, 1999 VEP

Appleton, Wisconsin 54911
(920) 831-0100 FEB 9 8 1999
(920) 831-0101 FAX a .

MAi RIX CUSTOMER
I HEREBY CERTIFY THAT THIS CORRESPONDENCE IS BEING DEPOSITED WITH THE REYICEGENTER,.
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 January 22 , 1999). 

Kerri Bruchs
(Typed name of person mailing paper or fee)

(Signature) 2
(Date Of Signature)

P. 133 UT Ex. 2025
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PTO- 1033!
(Rev. 8-96)

Me

* INVENTION when Inquiring about this application.

 
 

UNITED STATES @cmenr OF COMMERCE
Patent and Trademark Office

ASSISTANT SECRETARY AND COMMISSIONER
OF PATENTS AND TRADEMARKS

Washington, D.C. 20231

FILING RECEIPT

CORRECTED

THOMAS D WILHELM
WILHELM LAW SERVICE
100 W LAWRENCE STREET
THIRD FLOOR

APPLETON WI 54911

Receipt ts acknowledged of this nonprovisional Patent Application. It will be considered in its order and you will be. notified es te ths -results ofthe examination. Ba sure to zrovida the U.S.- APPLICATION NUMBER, FILING DATE, NAME OF APPLICANT, and TITLE OF
Fees transmitted by check or draft are subject to collection. Please verify the accuracy

of the data presented on this receipt. Hf an error is noted on this Filing Recaipt, please write to the Application Processing Division’s
Customer Correction Branch within 10 days of receipt. Please provide a copy of the Filng Receipt with the changes. noted thereon.

Applicant(s) . . :
DANIEL PAUL MADIGAN, GREEN BAY, WI; MICHAEL DENNIS
KRYSIAK, GREEN BAY, WI; RONALD DEAN EICHHORN, - 7
WI; GLEN H. WESENBERG, GREEN BAY, WI. GREEN BAY

FOREIGN FILING LICENSE GRANTED 07/28/98
TITLE
SEEDING TREATMENTS

PRELIMINARY CLASS: 047

weeEEG

RECEIVED
FEB 6 8 1999

MATHIX-GUSTOMER
SERVICE CENTER

DATA ENTRY BY: WHITE, JACKIE ?.134 TEAM: 03 DATE: 01/07/9(9T Ex. 2025
SteadyMed v. United Therapéutics

IPR2016-00006
(see reverse). .
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LICENSE FOR FOREIGN FILING UNDER
Titie 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 aii appiications 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‘and
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 and may be usedat 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). This licenseis not retroactive.

The grant of a license does not 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 tocertain
countries, of other agencies,. particularly the Office ofDefense Trade Controls,
Department of State (withrespect to’ Arms, Munitions.and Implements of War
(22 CFR Parts 121-128) }; the Office ofExport Administration, Departmentof
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 NOTappearon the reverse
side of this form. Applicant maystill petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months fromthe fiing date of the
application. If 6 months has lapsed from thefiling date of this application and the
licensee has not received any indication of a secrecy order under 35 U.S.C. 181,
the licensee mayforeign file the application pursuant to 37 CFR 5.15(b).

P. 135 UT Ex. 2025
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peneciven

-PATENT APPLICATION FEB 0 8 1999
ce ee ell

Mis euaA Guo wivietR
TITLE: SEEDING TREATMENTS SERVICE CENTER

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

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.  
 
 

 
 

 
Jer F. Janssen 

(Typed or printed name of person mailing paper or fee) .  
  
 

 
 pl oFPot 7 ¢ J

(signdtyre6/7pergon/ ailing paper or fee)
7 a  

TDW, JSK

P. 136 UT Ex. 2025
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 e TENTSAND TRADEMARKS. " Weshingan, oc. 20231 :
 

    FIRST NAMED APPLICANT - ATTORNEY DOCKETNOJTMLE © | ¢)

87148, 264OTs 1Bege OMADIGAN ©5000). 0gta
 ‘tidliasa

> WIZHELM Caw’: SERVICE.
‘WE LAWRENCE: STREET a

THIRDFLOOR . re m . 3616REPL.ETON WE Sasi. . - mo oO ‘DATE MAILED: ,

NOT ASEKIGNED
 
 
 

DEL LarIe-

‘NOTICE TO.FILE MISSING PARTS OF APPLICATION:
Fiiting Date Granted — :

An Appligation Niimber and Fiiling Date,have been assigned ‘tothis.apptication: The iteriss indicatedbelow; however, are missing.a. Aplicant
is given;TWO MONTHS FROM THE. DATE OF THIS NOTICE within whichto fileall required items and pay fees-required belowta-avoid

_ abandofimant. ‘Extensionsoftime may.beobtained, by. filing apetition accompanied by the extension feeunder the provisions of 37.CFR
1.136(a\:. Ranyofitems1 or3 throughSarein aspissing, the SURCHARGEset forth in 37 CFR-1.16(e) of] $85.00 forasmall -. -
entity In-compiiance with 37CFR 1.27, ory 0.00 fangnignepathentity; mmust also bea timaly submittedjin reply to. this NOTICE. -to avoid'abendonment. a

if'ail required. items on this formmsesichtfsateenthe totalaamount‘owedisp applicantasaOUserail entity (statement filed) small an

1. The,statutorybasic filing feeiistBeate: .
‘Cl insutficient. -. Applicantmust submit $:74yfocompletethe basic.filing. fee and/orfile@. smallently statement etiming

J id: such status (37 CFR 1.27).. 2. Additional claim fees of©ARFincluding any fnutipi:dependent claim foes, are required.
3: j for _- . independentclaims over

_ for ot AKG io dependent claims over.20.
$e for.multiple:dependent claim surcharge.
“Applicant.must either submit. the additional claim fees of cancel:additional ciaims for which feesare due.

(3 3::-The.oath ordeclaration: .
~... i: :is missingor unexecuted.

':  -does not-coverthenewly submitted items. .
(2: doesnotidentify the application towhich:it applies.

’ © dogs notinclude the city. and state orforeign country of:applicant's residence.
An oath or deciaratian in compliance with-37CFR 1. 63, including residence:informa tion and identifyingthe application ‘by

: the above Application Number and Filing Dateis required. ~

QO 4. The signature(s) tothe oath or declaration is/are by a person otherthan inventor or person quaillied under 37 CFR 1.42,: 1243 or 1.47.

&properlysigned oath or declaration in compliance with a7:GFR 1.63, identifying ihe applicationby the aboveApplication.Numberand Filing Date, is required. /

O's. THe signature of the fotlowing joint inventor(s) is missingtrom theoath or declaration:

  

 
 
 
 

 

 
da.compliance with:Er GER.1.63;"siva:the-nameasbabinventors2

ots):identityitig. thi acebytheabove‘Application Numi ding”Date   
  

 
 
  

a7: Your:fille fimavipt.vwas‘mailed inerror‘because your check wasretumedwithoutpaymen te
_ ©8.The appittation does-not comply with’thé.‘Sequence Rules. :

Sae attached °"Notice toGomnelywith‘Sequence Rules 37 CFR 1,.821- 1. 825."‘
“6 9. OTHER: _ a . ;
a‘Direct ‘the elyand any questions‘about. this notice.to“Attention: Box Missing Parts.”

Acopy of this notice.MUSST be returned with the“ol

 

 

By oe B enaeijal:Soot esExaminationm Ovision(7oayaos-1202P. 137 S @ageo25
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 Docket No. _29214
sheet _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 TREATMENTS '
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)

I heresy 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, §112, 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: :

60/052 ,287 07/11/97 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 transactall 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 amd that such willful false statements may
jeopardize the validity of the application or any patent issued thereon.

 
Post Office Address 3554 Highland Center Drive, Green Bay, Wisconsin 54311 USA.

Additional inventors are named on sheet 2 Bf13 sheets. UT Ex. 2025
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Docket No. _29214os @ » °@ i 2 of _2 Sheets
Full name of third joint inventor, Af nald Dean Eichhorm

Third Inventor's signature Date y LOL3. LE$Residence 1524 % Cedar Stree Green Bay, Wisconsin 54302 Citizen USA
W.Post Office Address _1524 Cedar Street, Green Ba isconsin 54302 USA 

Full name of fourth joint inventor \\
Inventor's signature
Residence 920 Laverne Drive, Green
Post Office Address _920 Laverne Drive, Green Ba

  
  Wisconsin 54311 USA 

P. 139 UT Ex. 2025
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: _DANIEL PAUL MADIGAN ET AL Attorney's
No. :_09/113, 254 Docket No. _29214

July 10, 1998
SEEDING TREATMENTS

VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY
STATUS (37 CFR 1.9(£) AND 1.27(b)) - INDEPENDENT INVENTOR

As a below named inventor, I hereby declare that I qualify as an independent inventor
as defined in 37 CFR 1.9(c) for purposes of paying reduced fees under section 41 (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

I application serial no. 09/113, 254 , filed /10/07/10/98

[ 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 erat? 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
*“ (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 Algoma Road, Green Ba Wisconsin 54311

| J INDIVIDUAL [X] SMALL BUSINESS CONCERN [ | NONPROFIT ORGANIZATION

FULL NAME
ADDRESS

[ INDIVIDUAL SMALL BUSINESS CONCERN 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 attentue 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

TYPAD NAME OF INVENTOR )Mahol INVENTOR TYPED NAME OF INVENTOR
Signature of Invent Signature of Inventor X__/o ASH X70-/9-P7PDate . Date UT Ex. 2025
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4 eb
DANTEL PAUL MADIGAN ET,

09/113 ,254
July 10, 1998
SEEDING TREATMENTS

VERIFIED STATEMENT (DECLARATION) a LM ING
STATUS (37 CFR 1.9(£) AND 1.27(b)) NOEPENDENT INVENTOR

efAttorney's
Docket No. _29214_

   Applicant or Patentee:
Serial No. or Patent No.:
Date Filed or Issued:
For:

  
 
  

 
 

As a below named inventor, I hereby declare that I qualify as an independent inventor
as defined in 37 CFR 1.9(c) for purposes of paying reduced fees under section 41(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
[X] application serial no. _09/113,254 , filed _07/10/98
[] patent no. , issued ———“‘isCsCS

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 omy 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
~ [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 Algoma Road, Green Ba Wisconsin 54311

.L| J INDIVIDUAL [xX] SMALL BUSTNESS CONCERN NONPROFIT ORGANIZATION
FULL NAME
ADDRESS

[ INDIVIDUAL SMALL BUSINESS CONCERN 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 ars ai date on which status as a small entity is no longer appropriate. (37CFR 1.28(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 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 patentto which this verified statement is directed.

Glen H. Wesenberg

 
TYPED NAME OF INVENTOR TYPED NAME OF INVENTOR

 

cE oR Signature of Inventor Signature of Inventor
X30 OF-98 7
Date Date P. 147 Date UT Ex. 2025
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Applicant or Patentee:
Serial or Patent No.:
Date Filed or Issued:
For: . SEEDING TREATMENTS

A s

D ty.29214

VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY {;
STATUS (37 CFR 1.9(f) AND 1.27(b)) - SMALL ENTITY

 

 
 

As a representative of the assignee, I hereby declare that the assignee
a small entity as defined in 37 CFR 1.9(d) for purposes of paying reduced
Section 41(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. _09/113,254 , Elled _07/10/98
{ ] 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 1.9(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:4

d

{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

ADDRESSs—s—“SSCSOCOOOOCOCOOCOCSC‘“(<“‘(CSC!!
[ ] 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 1.28(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 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.

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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29214
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: 09/113,254

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 , 199.8 .

Kerri Bruchs
(Typed name of person mailing paper or fee)

SIGNATURE)

(DATE! OF SIGNATURE)

P. 143 UT Ex. 2025
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-2- 29214

Patent

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

x

By: Lhe
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\29214\missingpart .pto

P. 144 UT Ex. 2025
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PETITION FOR EXTENSION OF TIME UNDER37 CFR 1.136(a) Docket No.
‘ (Small Entity) ; 29214

  
In Re Application Of: Daniel Paul Madiganet al

Serial No. Filing Date _ Examiner GroupArt Unit

_ 09/113,254 O78 Unassigned 3616

Invention: SEEDING TREATME}XTS

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 sin the above-identified application.Date

The requested extension is as follows (check time period desired):

, (] One month & Twomonths © Three months CO Fourmonths UO Five months
\

 \ from: 10/13/98 until: 12/13/98. Date Date

A verified statementof small entity status as a small entity under 37 CFR 1.27:
is enclosed.

©) ‘has already beenfiled in this application.

The fee for the extension of time is $190 and is to be paid as follows:
&) A check in the amountofthe fee is enclosed.

& The Commissioneris hereby authorized to charge any fees which may be required, or credit any
overpayment, to Deposit Account No. 23-2130

A duplicate copy of this sheet is enclosed.

QO ff an additional extension of time is required, please consider this 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.

Lerner Pach. Dated: December 11, 1998
Signature

Thomas D. Wilhelm (Reg. No. 28,794)

Wilhelm Law Service . | certify that this document and fee is being deposited on
100 W. LawrenceSt., Third Floor December! 1,1998 with the U.S. Postal Service asfirst
Appleton, WI 54911 class mail under 37 C.F.R. 1.8 and is addressed to the

Assistant Commissioner for Patents, Washington, D.C.
20231.

41/1998:CHOAHG:"-00000010 232130: 09113254- . >
 

200. 00.a Signature ofPerson Mailing Correspondence

Kerri Bruchs

Typed or Printed Name afPerson Mailing Correspondence
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Patent

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 3| K
In re the application of: 01/60 lag

Daniel Paul Madigan et al

 
Group Art Unit: Unassigned

Serial Number: 09/113,254
Examiner: Unassigned

Filed: 07/10/98

For: SEEDING TREATMENTS

INFORMATION DISCLOSURE 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. .

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 , 1998.

Kerri Bruchs

(TYPED NAME OF “"S MAILING PAPER OR FEE)
~

(SIGNATURE)

0 (4,19
(DATE OF SIGNATURE)

P. 146 UT Ex. 2025
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are submitted herewith.

from the Applicants' or assignee's file.

-2-

6

29214

Patent

The attached copies have been pulled

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.

56,140
2,664,350
3,545,129
3,621,612
3,698,133
3,936,976
3,947,996
3,950,891
4,116,666
4,192,095
4,272,417
4,344,979
4,438,593
4,452,008
4,493,162
4,752,319
4,759,151
5,044,116
5,087,475
5,106,648
5,127,185
5,300,127
5,368,626

Patent Documents

Blessing
Hale et al
Schreiber et al
Porter
Schreiber
Porter et al
Watts
Hinkes

Willard, Sr.
Haslam et al
Barke et al

Gago et al
McNew et al
Sandhu et al

Langan et al
DelliColli
Gerber

Gago et al
Bazin et al
Williams

Kojimoto et al
Williams
Schnuda

P. 147 UTEx. 2025
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5,525,131 Asano

5,623,781 Legro

'

@

29214

Patent

Foreign Patent Document

2354101 Germany

Other Documents

Pietsch, Wolfgang,
Strength,” Date unknown.

Staub-Reinhalt,
FINE PARTICLES,”
edition). Vol. 27, No.

October 19, 1998
Appleton, Wisconsin
920-831-0100
920-831-0101 FAX

G:\DATA\WPDATA\ PATENT\29214\156ids

“Part 2. Agglomerate Bonding and
(Reprinted from W. Pietsch (98)).

“Part 3, THE AGGLOMERATIVE BEHAVIOR OF

(Reprinted from W. Pietsch (7), English
January 1967.

Respectfully submitted,
Daniel Paul Madigan et al

By: thao U<LE0
Thomas D. Wilhelm,
Attorney for Applicants
(Reg. No. 28,794)

P. 148 UT Ex. 2025
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~ Express Mail Label No. EM 469 259 847 US

O6/O0/L,
 

   
a
a : Docket No.
o UTILITY PATENT APPLICATION TRANSMITTAL 29214
< 1 : <
a (Small Entity) | Total Pagesin this Submi

F - (Only for new nonprovisional applications under 37 CFR 1.53(b)) 82 “Ip
5 ~~ AGae

oO TO THE ASSISTANT COMMISSIONER FOR PATENTS San =o
Box Patent Application a0

Washington, D.C. 20231 Bo S35
Transmitted herewith for filing under 35 U.S.C. 111(a) and 37 C.F.R. 1.53(b) is a new utility patent applicationforai
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:

ea Continuation OO Divisional _) Continuation-in-part (CIP) of prior application No.:
Which isa:
‘:_] Continuation CO) Divisional ( Continuation-in-part (CIP) of prior application No.:

 
‘=J Continuation (© Divisional (© Continuation-in-part (CIP) of prior applicatior: No.:

= Enclosed are:
Application Elements

1. O) Filing fee as calculated and trarismitted as described below

2. 31 Specification having 70 pages andincluding the following:

a. X Descriptive Title of the Invention

b. (Cross References to Related Applications (if applicable)

c. O Statement Regarding Federally-sponsored Research/Development(if applicable)

d. O_ Reference to Microfiche Appendix (if applicable)

e. & Backgroundof the Inventicn

f. I Brief Summary of the invention

g. Brief Description of the Drawings (if drawingsfiled)

h. & Detailed Description

i. X Claim(s) as Classified Below

j. & Abstract of the Disclosure

Page lof3 Bei LdaOREVSS
ager’ SteadyMed v. United Therapeutics
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UTILITY PATENT APPLICATION TRANSMITTAL

(Small Entity)
(Only for new nonprovisional applications under 37 CFR 1.53(b))

 
| Docket No. || 29214
' Total Pagesin this Submission |

|

 

 
 
 
 

  
 
  

 
 

  
 
 
 
 
 
 
 
 
 
  

 

 
 

82

Application Elements (Continued)

3. & Drawing(s) (when necessary as prescribed by 35 USC 113)

a. _] Formal b. & Informal Numberof Sheets 6

4. _) Oath or Declaration

a. ©) Newly executed (original or copy) CL) Unexecuted

_) Copy from a prior application (37 CFR 1.63(d)) (for continuation/divisional application only)

c. 2) With Power of Attorney J] Without Powerof Attorney

1 DELETION OF INVENTOR(S)
Signed statement attached deleting inventor(s) namedin the prior application,
see 37 C.F.R. 1.63(d)(2) and 1.33(b).

i : 5. —] Incorporation By Reference (usable if Box 4b is checked)
He The entire disclosure of the prior application, from which a copy of the oath or declaration is supplied
He under Box 4b, is considered as being part of the disclosure of the accompanying application and is hereby

incorporated by reference therein.

4 6. «LJ Computer Program in Microfiche

7. UL) Genetic Sequence Submission (if applicable, all must be included) 
a. _] Paper Copy

b. C1 Computer Readable Copy 
c. 0 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)

40. English Translation Document(if applicable)

41. Information Disclosure Statementl/PTO-1449 QC) Copiesof IDS Citations

12. Preliminary Amendment

13. Acknowledgmentpostcard
BeWWOOFOODO

14. Certificate of Mailing

 
 

1 FirstClass 34 Express Mail (Specify Labe! No.): EM 469 259 847 US
 10un 4
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Docket No.

UTILITY PATENT APPLICATION TRANSMITTAL 29214
Small Entit( . oo. y) ' Totat Pagesin this Submission

(Only for new nonprovisional applications under 37 CFR 1.53(b)) i

 
    82 

Accompanying Application Parts (Continued)

15. “) Certified Copy of Priority Document(s)(if foreign priority is claimed)

16. J Smail Entity Statement(s) - Specify Number of Statements Submitted:

17. XX! Additional Enclosures (please identify below): 
Correspondence Address

 

Fee Calculation and Transmittal
 

CLAIMS AS FILED
 

For #Filed #Allowed #Extra Rate : Fee

$605.00 

 BASIC FEE $395.00 

 E-OTHERFEE(specify purpose) $0.00 

TOTAL FILING FEE $1,082.00

  
 
os

 ro A checkin the amountof to coverthe filing fee is enclosed.
“] The Commissioneris hereby authorized to charge and credit Deposit Account No.

as described below. A duplicate copyof this sheet is enclosed.

Charge the amountof asfiling 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 ©.F.R. 1.18 at the mailing of the Notice of Allowance,

pursuant to 37 C.F.R. 1.311(b).

Dated: bbr, (99S hme teethLe.Signature

OO0Owv

Thomas D. Wilhelm (Reg. No. 28,794)

cc.
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29214
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: Unassicned

Examiner: Unassigned
Filed: July 10, 1998

For: SEEDING TREATMENTS

CORRESPONDENCE ADDRESS

 Hon. Assistant Commissioner for Patents

fers Washington, D.C. 20231

Sir: 
Kindly address all correspondence regarding the above-

referenced Application to the following address:

Thomas D. Wilhelm

i 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

ss

By
Thomas D. Wilhelm

Attorney for Applicants
(Reg. No. 28,794)

July 10, 1998
Appleton, Wisconsin

P. 153 UT Ex. 2025
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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

Ronald Dean Bichhorn
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

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.

 
   
 
 

 
 Jerry F. Janssen 

(Typed or printed name of person mailing paper or fee)  

  gj

»Ofcereh  
df

(signdtyh mailing paper or fee)
_/  

TDW, JSK
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SEEDING 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 manufacturing waste, which waste is currently being

disposed of in landfills.

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 crown 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

P. 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 tc 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 
1B. adapted to handle and apply all the types of seeds keing used by

m= that user. Where the ceed 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
202 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

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

eof 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
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eaten by foraging animels 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 Tf 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

10 available to the young plant, a healthy young plant may be

produced, with optimum potential for maximum 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

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 tae 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

26 with any other material affecting solvation of the plant nutrient
jek 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.

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

-4-
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determining the efficiency with which plant nutrients are utilized
for plant nutrition.

A properly conditioned soil has advantagecus 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, calcium products to provide pH control, and flyash or like
products to provide pH control ag well as micronutrients.

10 Soil texture is generally modified by adding to the soil
organic matter such as manures, 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, ina
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 a 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 suitebly spaced from the seed itself so as to not 

= be toxic to seedling growth, optionally in combination with time-

c release technology.
20, Yet another object is to provide fertility-enhancing seed
le 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; (11)

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 whichthe 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 froma 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, toa plant

 
b seedling emerging from the seed. The second coating composition
ce can comprise an inorganic form of a plant nutrient and can be

selected from the group consisting of nitrogen, phosphorus, and

potassium. The second coating composition can comprise an
jnorganic 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 cr 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,

5 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

10 making operation, or sewage sludge.
The seed capsule can comprise a water-leachable 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 
seed for acting as nucleus in an agglomeration operation
agglomerating the coating onto the inner layer.

25 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.

30 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 micronutrient
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 ir, 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

- 10 -
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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,

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 form a pre-coated substrate; and subsequently
coating the pre-coated substrate with a soil conditioningmaterial.

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
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
cf 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

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,

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 LLLUSTRATED EMBODIMENTSYESIEEE 

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.
0 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

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 material 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 aiong 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
physical combination of known inorganic fertilizer chemicals, and
may include desired amounts of micronutrients such sulfur,
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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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
transform such sludge into colloidal form. Thus, the sludge

10 preferred for use herein is generally non-coliloidal 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

- 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

5 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

10 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

process according to well-known conventional agglomeration
principles.

Regarding the coating process, the coating itaterial 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
heterogeneous mixture of the desired elements. Further, such
population of combinetion seed capsules can have a range of

 
hardnesses and thicknesses for improved seeding treatments.

25 Cooperating inner and/or outer layers may be used e.g. to
control direct contact between the seed and moisture. Suitable

materials and processes therefore are taught in USA Patent
3,698,133 Schreiber and 4,759,151 Gerber, and are thus well known
in the art.

30 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 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-

10 state material 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

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
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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 rolliny as the drum

rotates, and that generally improve mixing, rather than lifting

particles to the top of the drum and then releasing them ina
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.
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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 with 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

20 pipes 29 and 33 respectively, and project sprays of liquid or
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 "Al" of az least 90 degrees with respect to the inner

26 surface of the drum. A more preferred angle "Ai" is about 100
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 dces 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

26 integral part of the xespective 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

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 

15° 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
26 material, and may be overlain by 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 slucge. 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
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 slanted.

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.

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

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 contigquously 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
 calcium compound e.g. calcium chloride, calcium carbonate, or

15 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 coatines on the seed capsules need not generally

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 from 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 materials, 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 pressure and 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 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

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

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 ina 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 cf 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 ask, 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 car 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

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

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

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 1 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 diecharge 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
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,
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.

5

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

20 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 nct 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 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

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.

Tt 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

jnorganic 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

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

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 428 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 44B 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 42¢ 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
in drum 10 or pan pellitizer 118. Layer 42D of soil conditioning

material is disposed outwardly of pre-coating layer 48D. Other

materials such as at layers 44B 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
 

f coated with at least one heterogenous layer. The heterogenous
Gy 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, 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 micronutrients, 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

- 37 -

P. 191 UT Ex. 2025

SteadyMed v. United Therapeutics
IPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 4410 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 4411 of 7113

29214

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

10 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 piant 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
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

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

application vary sucn that the 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

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 -

P. 193 UT Ex. 2025

SteadyMed v. United Therapeutics
IPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 4412 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 4413 of 7113

29214

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

chemicals. Rather, fertilizer chemicals should in 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, ina
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 perform 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

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

26 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

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

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 havirg 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 moisture 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.

Thus, for a given specific application of combination seed

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,

er 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 minor 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.

25 The relative amounts of seed and coating material depend on

the overall benefits desired to be achieved from 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.
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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
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 cn 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.

20 The size and density of the seed capsules can be readily
= controlled using conventional sizing equipment and processing

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. 49 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). Ata

later time, when the coated seeds germinate, such seeds can use the

nutrients leached from their combination seed capsules’ to

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

25 e.g. a Ge-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 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

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
 

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 respecz to the illustrated embodiments, without

departing from the spixit 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

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 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

combinazion seed capsule; 
(11) 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
onte 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.

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 croup 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

b susceptibility of said seed capsule to deleterious effect of at

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 froma

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.

11. 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,

monammonium phosphate, diammonium phosphate, superphosphate, triple
superphosphate, dicalcium phosphate, and potash.

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. A population of combination seed capsules as in Claim 14
wherein said range of properties comprises at least one of {1) a
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. A combination seed capsule as in Claim 17 wherein said

micronutrient is selected from the group consisting of sulfur,
 

manganese, copper, boron, iron, magnesium and chromium.

19. A combination seed capsule as in Claim 1, said soil

conditioning material comprising a sludge composition.
 

20. A combination seed capsule as in Claim i, said soil

conditioning material comprising a fiber-containing by-product of

a paper making operation.

21. A combination seed capsule as in Claim 1, said seed

capsule comprising a water-leachable plant nutrient, and a leach-
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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. 
24. A combinaticn seed capsule as in Claim 1 wherein said

coating comprises an admixture of said soil conditioner and a plant
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 environmerts, 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 said

 
seeds germinate.

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) reducirg 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.
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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.

32. A growing system as in Claim 26, effective to provide

plant nutrients at desirable controlled distances from 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

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

seed capsules, each comprising at least one seed, and a coating

comprising a plant micronutrient material.

42. A method as in Claim 41, the coating comprising a first

coating comprising the plant micronutrient, and a second coating,

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 soii 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;

(viil) staged release of plant nutrients into soil

onte 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.

44. A method as in Claim 41, the coating providing a plant

nutrient at a desirable controlled distance from a plant seedling

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 method as in Claim 45 wherein the first coating

comprises plant micronutrient material and the second coating
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comprises plant nutrient material comprising at least one of

nitrogen, phosphorus, éend potassium.

47. A method as in Claim 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. 
tat 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

ie 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
range of times inherent in the chemical

composition so released; and

(viii) higher embryo emergence and survival rate ina
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.
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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 Claim 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
e comprising coatings having a range of properties affecting

a germination rate of the seeds, thereby to stage germination of the
i seeds in the population over a period of time longer than the range

of germination times inherent in uncoated ones of the seeds. 
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 autrients, 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

imner 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.
aR

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 population 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.
7}

roMead

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

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
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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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ABSTRACT 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 the

combination seed capsule, whereby the respective materials

cooperate with each other in support of germination and plant
growth. 
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SEEDING 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 manufacturing waste, which waste is currently being

disposed of in landfills.

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
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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 tc 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/orie.TR Heedtatl
adapted to handle and apply all the types of seeds keing used by—

i
that user. Where the seed itself can be adapted to the equipment,

 specialty seed can be handled without need for any specialized

H equipment.di on
do

es FrasMandl

Even where the seed may be sown by hand, such as in seedling

or bedding trays or pots, some seeds are so smail 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
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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

10 available to the young plant, a healthy young plant may be

produced, with optimum potential for maximum 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

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

als with any other material affecting solvation of the plant nutrient

fe into the water or other solvent.
ie Plant nutrients are routinely depleted from the soil by crop
a production, and are routinely added back, or otherwise replenished,

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 mot 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 advantagecus 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, calcium products 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 manures, 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

IMaterials 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, ina

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 a 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.

j 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-

a 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

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 froma 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 plantWaSs
seedling emerging from the seed. The second coating compositioni

roa
can comprise an inorganic form of a plant nutrient and can beN

selected from the group consisting of nitrogen, phosphorus, and
YrRa, OFSaros fe

B

potassium. The second coating composition can comprise, an€

teaSSCA inorganic form of a plant nutrient and can be selected from the

group consisting of e.g. ~ea, monammonium phosphate, diammonium

N ui phosphate, superphosphate, triple superphosphate, dicalcium

phosphate, and potash or a trresenutrient 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,

5 and/or organic, fertilizer, and/or at least one f&exenutrient, 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

10 making operation, or sewage sludge.

The seed capsule can comprise a water-leachable 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

 
seed for acting as nucleus in an agglomeration operation

agglomerating the coating onto the inner layer.

25 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.

30 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 micxenutrient

material.

The coating can comprise a first coating comprising the plant

“mresenutrient, 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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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,

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 form 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.

or The pre-coating step can be accomplished by, for example, spraying»wy
it

the pre-coating material onto the seed, and subsequently driving

HeRORed off such as by drying, as necessary, any solvent or other liquid

carrier used for application of the coating material to the seed.
$|

lalaEu
»In yet other expressions, the invention comprehends 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 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

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.

 
a FIGURE 7 illustrates a cross-section of the soil root zone,
in . .

20, and a representative population of seed capsules at the top surface
jek 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

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.

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

 
i 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 material 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
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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 driven off to make a resulting solid product.

“tnorganrtra ¢hemical 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,

phosphorus, and potassium containing products such as urea,

monoammonium phosphate, diammonium phosphate, superphosphate,

triple super phosphate, dicalcium phosphate, potash, and the like.

The “mexgerrrct chemical fertilizer can be a mixture or other

physical combination of known inorganic fertilizer chemicals, and

may include desired amounts of ‘®*rexsgnutrients such sulfur,

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

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

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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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

transform 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

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

5 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

10 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

process according to well-known conventional agglomeration

principles.

Regarding the coating process, the coating inaterial 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

 
i

heterogeneous mixture of the desired elements. Further, such

population of combination seed capsules can have a range of

FR
tent

ud

hardnesses and thicknesses for improved seeding treatments.

bo wm Cooperating inner and/or outer layers may be used e.g. to

control direct contact between the seed and moisture. Suitable

materials and processes therefore are taught in USA Patent

3,698,133 Schreiber and 4,759,151 Gerber, and are thus well known

in the art.

30 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
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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-

10 state material 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

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

-17 -
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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 “S“nexganie~ 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

26 orientation. The drum may incorporate internal lifting flights
= which lift free-flowing (e.g. seed and growing seed capsule)

Wewiei TredBaniGalt 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

bo ul any flighting, or has only mixing fingers or flights that expand

the area covered by the bed, that keep the bed rolliny 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.

-~ 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

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 with the invention. Use of the illustrated drum

and sprayer combination is not critical, however, as other drum and

sprayer combinations, or oth ating,nmethods such as pan coatingpegtinig 1 and 2, drum 10 has an
inlet end 12 for receiving the substrate seed material or

methods, are also suitable.

 
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.

-~ 19 -
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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
fF

26 pipes 29 and 33 respectively, and project sprays of liquid or
fee otherwise particulate coating material toward the bed of seeds
ie 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 drumby 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 "Al" of at least 90 degrees with respect to the inner

surface of the drum. A more preferred angle "Ail" is about 100

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

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

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 tthe 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

2g material, and may be overlain by a second layer of the soil
fee conditioning coating material. Thus, in this embodiment, the
ie binder layer may typically be a combination of binder material and

ae 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.

-~ 23 -
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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 soilfeted

conditioning coating provides desired soil conditioning properties
No
i Heal

in the resulting product, initially for use by the specific seedar
Neer

contained therein, and ultimately as additive to the overall tilth
We te
a

of the growth medium such as soil into or onto which the seedIea,aBadlMaal capsule is eventually planted.

A preferred, and rather simplistic, embodiment of the

invention is provided by spraying a soil conditioning liquidNo on

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

-~ 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

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.

ee 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.

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

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
ani

HK

ieWaal8. calcium compound e.g. calcium 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 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

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 from 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

-~ 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 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 materials, 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,
erystallization of dissolved substances, hardening binders, and

solidification of melted components.

Capillary pressure and 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 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

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

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

(l.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 coatingCOUhi
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 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

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
r

hb materials applied to the seeds, cool at a controlled rate while

i

ie

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 thecamA

seeds, or breakage of seed capsules or seed capsule precursors, orNo ie
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 1 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

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,

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.

5

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 
the bed. A paper mill sludge slurry is supplied in pipe 28 at

ah pressure sufficient to atomize the liquid sludge slurry. A liquidit

Tatthese, DodTeDat 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 whichare at the

N uw 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 orie or more of

—~ 32 -

as UT Ex. 2025

SteadyMed v. United Therapeutics
IPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 4494 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 4495 of 7113

S 8
29214

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, 1128, 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.18
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 Lnoxganie 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

i material which is used as the coating. Other binding materials may

18 be used either alone or in combination with the brexgante chemical
fertilizer. Any plant nutrient components of the binder/glue

composition contribute to the plant nutrient value, e.g. nitrogen, 
i= phosphorous, and/or potassium, provided by the so-made seed

fe capsules. Thus, a binder/glue, or a multiplicityof binders/glues,
20. 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

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

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,¥

eat as in the invention.if
ther

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

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 44B 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

in drum 10 or pan pellitizer 118. Layer 42D of soil conditioning

material is disposed outwardly of pre-coating layer 48D. Other

materials such as at layers 44B 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

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, fresenutrients, 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 micronutrients, 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

- 37 -
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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

10 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 piant roots to
ru

penetrate than are softer soils. Thus, improving the soil textureHates. PeNardeedweeneeces i
t

ioeYE
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.
fe 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 
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

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

application vary such that the 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

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

_ 3 9 _
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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

 
chemicals. Rather, fertilizer chemicals should in general be

displaced from, but controllably located close to the seed.wm COLAWHBS
raaTAde 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

bo uo 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.
AAah

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 ofani
the plant nutrient away from the seed.% At

While applicant cannot place an exact time period on theet,
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, ina

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

- 41 -
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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 perform 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

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
 
e in strategically maintaining the combination of soil conditioner
E and plant nutrients in close and controlled proximity to each other

de and to the seed in the soil. Such strategic placement virtually
fe assures that the soil conditioning material and inorganic chemical

fe 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

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

-~ 42 -
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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

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

- 43 -
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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 moisture 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
wh

and inorganic chemical fertilizer. For example, in a particularafeeFOaeaon
ON combination of soil conditioning material and inorganic fertilizer

ton 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 thesaez

stage of germination.

N
i

AIDEae.GoWOW altBadWellTe8
Thus, for a given specific application of combination seedfo

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
No wn 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

~ 44 -
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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 astne,2W BadTash
1)

iad

|

tf

coating and drying. While some minor chemical reactions may>EO 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 
e of starting materials, which physical combination results in mutual

2e 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.

25 The relative amounts of seed and coating material depend on

the overall benefits desired to be achieved from 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 gerieral 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

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.

The size and density of the seed capsules can be readily

controlled using conventional sizing equipment and processing

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

- 46 -
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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

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). Ata

later time, when the coated seeds germinate, such seeds can use the

mutrients leached from their combination seed capsules to

germinate.

Where e.g. small such seeds are desirably planted in close 
proximity with each other, and wherein a relatively larger sizeEe ~oT¢
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

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 perceived bare spots,

vast 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

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

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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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:

 
 
 
 
 

 

 

 

1. A combination seed capsule, comprising:

(a) at least on@ viable seed, having an outer surface

and acting |as a core or psuedo-core of said

combination seed capsule; and

{(b) a coating o 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

Lx?
(i) enhancing broadcast flight properties of said

providing at least one of

combination sedd capsule;

(ii) reducing susceptibility to deleterious affects of

 
weather on said|combination seed capsule;

(iii)enhancing resistance of said combination seed

capsule to attadk by animals or spore-formers;

(iv) staged germinatipn 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 timeB inherent in said seeds;
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(v) enhancing control of moisture/ about said seed

thereby to assist in seed germihation;

(vi) velease of plant nutrients jnto soil onto which

said combination seed capsulgé is placed;

(vil) soil conditioning effect tfo soil onto which said

combination seed capsule fs placed;

(viii) staged release of glant nutrients into soil

onto which said c ination seed capsule is

placed, over a perfod of time longer than the

range of times finherent in the chemical

etAal composition so rféleased;tion

(ix) higher embryo emergence and survival rate ina

population of said/seed capsules, thereby reducing

 required seed plahting density for a desired plant

icesHeeTe7esei
population densify; and

(x) assisting in stabilizing moisture content in soil

on which such/seed capsule is disposed.

3. A combination se@d capsule as in Claim 1 wherein said

seed is selected from the/group consisting of grass, vegetables,

grains, and flowers.

4, A combinatiofi seed capsule as in Claim 1, said coating

further comprising sajd 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 ldast one of animals,

weeds, and spore-formers.

5. A combination seed capsule as in fLlaim 4 wherein said at

least one ingredient to reduce susceptibi}ity of the seed capsule

is selected from the group consisting off herbicides, fungicides,

and a bitter substance.

6. A combination seed capsule fas in Claim 5 wherein said

fungicide comprises metalaxyl.

7. A combination seed capsufle as in Claim 1, said coating

comprising a first coating, said gombination seed capsule further

comprising a second coating, sepafate from said first coating, and

comprising at least one ingredient effective to reduce

susceptibility of said seed capsule to deleterious effect of at

least one of animals, weeds, ayd spore-formers.

8. A combination seed capsule as in Claim 1, effective to

 
provide a plant nutrient at/a desirable controlled distance froma

plant seedling emerging frgm 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 secon coating of a second coating material
intermingled with saAd first coating material in an outer portion

of said first coatihg, and generally displaced from said seed.
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10. A combination seed capsule as ifi Claim 9 wherein said

second coating material comprises a plant Mutrient, beneficial in

location and in amount of availability, tg plant seedling emerging

from said seed.

11. 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.

ru
12. A combination seed cdpsule as in Claim 9 wherein saidTWrive,

second coating composition compPrises an inorganic form of a plant

oS

nutrient and is selected fyom the group consisting of urea,

monammonium phosphate, diammonium phosphate, superphosphate, triple

superphosphate, dicalcium phosphate, and potash.

13. A combination Seed capsule as in Claim 9 wherein said

second coating composityon comprises an inorganic form of a plant

nutrient is selected/ from the group consisting of sulfur,

 
manganese, copper, boyon, iron, magnesium and chromium.

14. A populatyYon of combination seed capsules of Claim l,

said population of geed capsules comprising coatings having a range

of properties affefting germination rate of said seeds, thereby to

stage germination/of said seeds in said population over a period of

time longer th the range of germination times inherent in

uncoated ones of said seeds.
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