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International application No.
INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY PCT/1B2019/053881

Box No. I Basis of the report

1. With regard to the language, this report is based on:
IZ the international application in the language in which it was filed.

|:| a translation of the international application into which is the language of a
translation furnished for the purposes of:

|:| international search (Rules 12.3(a) and 23.1(b)).
|:| publication of the international application (Rule 12.4(a)).

|:| international preliminary examination (Rules 55.2(a) and/or 55.3(a) and (b)).

2. With regard to the elements of the international application, this report is based on (replacement sheets which have been furnished
to the receiving Office in response to an invitation under Article 14 are referred to in this report as “originally filed” and are not
annexed to this report):

|:| the international application as originally filed/furnished, or

Xl the description: pages 1-81 as originally filed/furnished.
pages* received by this Authority on
pages* received by this Authority on
x the claims: Nos. 1-24, 27-29 as originally filed/furnished.
Nos.* as amended (together with any statement) under Article 19
Nos.* 25-26 received by this Authority on 07-11-2019
|Z the drawings: pages 1 as originally filed/furnished.
pages* received by this Authority on
pages* received by this Authority on

I:l a sequence listing - see Supplemental Box Relating to Sequence Listing.
3. I:l The amendments have resulted in the cancellation of:
the description, pages
|:| the claims, Nos.
|:| the drawings, sheets/figs
|:| the sequence listing (specify):

4. I:l This report has been established as if (some of) the amendments annexed to this report and listed below had not been
made, since either they are considered to go beyond the disclosure as filed, or they were not accompanied by a letter
indicating the basis for the amendments in the application as filed, as indicated in the Supplemental Box (Rules 70.2(c)
and (c-bis)):
the description, pages
I:l the claims, Nos.

I:l the drawings, sheets/figs
|:| the sequence listing (specify):

5. I:l This report has been established:

I:l taking into account the rectification of an obvious mistake authorized by or notified to this Authority under Rule 91
(Rules 66.1(d-bis) and 70.2(e)).

without taking into account the rectification of an obvious mistake authorized by or notified to this Authority under
Rule 91(Rules 66.4bis and 70.2(e)).

6. With regard to top-up searches (Rules 66.1ter and 70.2(f)):
A top-up search was carried out by this Authority on

I:l Additional relevant documents have been discovered during the top-up search.
x No top-up search was carried out by this Authority because it would serve no useful purpose.

7. |:| Supplementary international search report(s) from Authority(ies)
has/have been received and taken into account in establishing this report (Rule 45bis.8(b) and (c)).

* If'item 4 applies, some or all of those sheets may be marked “superseded.”

Form PCT/IPEA/409 (Box No. I) (revised January 2019)



International application No.
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PCT/1B2019/053881
Box No.V Reasoned statement under Article 35(2) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement
1. Statement
Novelty (N) Claims 1-29 YES
Claims NONE NO
Inventive step (IS) Claims NONE YES
Claims 1-29 NO
Industrial applicability (IA) Claims 1-29 YES
Claims NONE NO

2. Citations and explanations (Rule 70.7)

The applicant filed a demand for International Preliminary
Examination dated 07.11.2019 along with originally filed documents
under Article 34. The documents filed by the applicant dated
07.11.2019 has been duly considered. In reply to the amendments
under article 34, IPEA-408 has been generated on 03.02.2020. Based
on that, the applicant has submitted a formal response of IPEA-408,
which has been duly considered.

However, the reply was not found persuasive in view of the
observations communicated via the IPEA-408. Upon re-evaluation of
the claims 1-29 under Article 33 of PCT, it was concluded by this
authority that they do not meet the requirements of PCT Article
33(3).

Reference is made to earlier cited documents:
D1: US6749659 B1 (ENERSUL INC) 15 JUNE 2004 (15.06.2004)

D2: US2017283334 Al (SUN CHEMICAL CORP) 5 OCTOBER 2017
(05.10.2017)

In the response to the IPEA-408 dated 03/03/2020, the applicant
submits that there is no teaching in D1 to formulate sulphur,
manganese in the form of water dispersible granular composition
wherein the actives are present in specific concentration with
defined particle size, as claimed. However, the office disagrees
with this view as mere difference in particle size or concentration
may not be considered as the technical advancement in

the sense of Article 33(3) of PCT.

It is to be noted that D1 clearly mentions use of sulfur (claim 1)
and manganese (see col 9, In 40) granules of fertilizer. The
objective of D1 is also to cater to crop protection and
fortification with an added advantage of controlled release into
pallet form in the heavy rainfall, which is not present in alleged
invention. D1 clearly described that the formulations containing

Form PCT/IPEA/409 (Box No. V) (revised January 2019)
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INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY

Box No. VIII Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully
supported by the description, are made:

1. Claims of the instant application are lacking in clarity in sense of
Article 6 of PCT with respect to the unclear term/phrase like "at least
one". The said term is vague and open-ended and incorporates several
possibilities not yet explored by the applicant, therefore said claims
are unclear and leave the reader in doubt as to the meaning of the
technical feature to which they refer.

2. "Pesticidal active" claimed in claim 21, it comprises "antifoulants,
attractants, insecticides, fungicides, herbicides, nematicides, etc.",
but it covers large number of agrochemical compounds, moreover
description does not disclose at least one working example from all
these Pesticidal actives, therefore it is vague.
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of:

Continuation of Citation and Explanation(Box5)

micronutrients may be based on the use of the oxide form of such
species e.g. Zn0O, CuO, MnO etc.. Release of these finely divided
oxide materials from the Sulfur/clay granule, pastille or other
particle form is controlled by the swelling action breakdown of the
incorporated clay (see col.10, lines 46-52). So, D1 also

provides a homogeneous distribution of fertilizer for crop
protection as claimed iIn present application.

The applicant further states that sulfur and manganese are among
many options present in the list of nutrient list and that there is
no specific example disclosing the same in cited document D1.
However, D1 clearly mentions the use of uniform and controlled
sulfur (claim 1) and manganese in oxide or sulfate form (see col.
9, line 40). Further, D1 states that the released oxide forms,
however, are not readily soluble in the soil environment and their
up-take by the plant system is often dependent on actual plant root
contact with the released oxide particle. It is for this

reason that oxy-sulfate or sulfate forms of the micro nutrients
Species such as Zn/Cu/Mn etc. are preferred. These more soluble and
thus more plant available forms are used in micro nutrient
fertilizer programs (see col.10, lines 53-59). By way of example,
D1 further states a fertilizer formulation using
copper/zinc/manganese/boron as the micronutrients (see col.9, lines
25-41).

Furthermore, the applicant has mentioned various commercially
available treatments T3 and T4 in the comparative study, which
means that the use of sulfur and manganese is a common practice in
crop fertilizers.

Moreover, the data represented in the table 2 for the comparison
respectively in the grain yield of Soybean, does not showed a
surprising effect i.e. 10.47% and 9.4% 1increase is not a big
change as compared to the commercial treatment with sulphur and
manganese dioxide pastille composition.

Similarly, the applicant demonstrate a physical distinction data’s
in figure 1A and figure 2A of Annexure A between the water
dispersible granules of the present invention and the pastilles
similar to those disclosed in D1 and D2.

But, D1 clearly mentioned that "‘during heavy rainfall or
irrigation, water soluble fertilizers may be washed away before
they have a chance to be absorbed by the plant. This results not
only in a marked loss of efficiency but it also has serious
environmental consequences. The presence of the swelling clay in
the solid sulfur particle accelerates the breakdown of the solid
sulfur into the small particulate size distribution that favours
subsequent microbiological conversion of the sulfur to plant
nutrient sulfate. Cheap and available elemental sulfur can thus be
used to control the rate of release of sulfur into the soil. It can
greatly reduce the amount of applied fertilizer material that
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WRITTEN OPINION OF THE INTERNATIONAL SEARCHING AUTHORITY

escapes Into the aqua sphere causing pollution of waterways. It can
improve the uptake of fertilizer plant nutrient material by

better timing the release to match plant needs'. It can also help
keep the fertilizer nutrients iIn the root growing Zone of the Soil
and minimize Sequestration by adsorption at deeper levels where it
is unavailable to the plant (see col.1l, lines 50-67).

It is also to be noted that D2 in claim 1 clearly mentions liquid
micronutrient fertilizer composition comprising an aqueous
dispersion of soluble and insoluble micronutrients (such as
elemental sulfur,1-80% by wt.; claims 1,3,5) wherein insoluble
micronutrient may be present as a particle (d50 in the range of 0.1
to 10 m )(see para[0018]). The soluble micronutrient comprises
manganese salts, 0.5-25 wt.% (see claims 2,4). The composition also
comprises of excipients such as pH adjusters, rheology

modifiers (see paras [0009-0012]).

Also, the compositions disclosed 1In examples of D2 are iIn paste
form, which can be simply adjusted to form an aqueous suspension
simply by addition of water. The same has been mentioned In every
example of D2. This means that the composition disclosed in D2 is a
water dispersion granular composition used for crop nutrition and
fortiftication comprising elemental sulphur in a specific
concentration; at least one manganese salt, its complexes,
derivatives or mixtures thereof In a specific concentration;
excipients. So, the combining teachings of D1 and D2, would be
sufficient to arrive at present claimed matter.

The rapid release of micronutrients disclosed In D2 is a common
feature with present application as mentioned by the applicant.
Further, the particle size of insoluble micronutrient in D2 has
been mentioned as 0.1 to 10 m (d50). The applicant has shown iIn
comparative examples the effect of particle size on crop yield.
Particle size mentioned in D2 is less than that mentioned iIn
present application, which suggests a better crop yield as per the
trend suggested by the applicant. Also, the applicant does not
speciftically mentions excipients and pesticidal actives (such as
dispersing agents, wetting agents, etc.). Thus, claims become very
broad and 1t 1s not clearly mentioned by the applicant which
component/what causes this surprising effect In a composition with
same components.

Thus, the response to the International Search Report (I1SR/IPEA)
corresponding to PCT application no. PCT/1B2018/053251 received but
the subject matter of claims 1-29 of present application still
fails to meet the requirement of article 33(3) of PCT because the
subject matter of claims lacks inventive step article 33(3) of PCT.

Novelty under PCT Article 33(2)
The present application meets the requirements of Article 33(2) PCT

because none of the cited documents alone discloses the subject
matter of present application.

Form PCT/IPEA/409 (supplemental sheet 2) (July 2011)
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Inventive step under PCT Article 33(3)

The subject matter of claims 1-29 of present application does not
meet the requirements of Article 33(3) PCT in view of cited
documents D1-D2.

Regarding claims 1,3-10,12-13,15-22, 25, 27 and 28:

D1 discloses a fertilizer composition comprising elemental sulphur
and clay matrix (which acts as suspending aid) and additional
micronutrient fertilizer (such as manganese oxide, water insoluble
manganese salt) material dispersed into said matrix (claims 1,2,6).
The sulfur to clay ratio of about 10 to 1 to about 20 to 1 by
weight (claim 17). The average particle size is less than about 150
microns (claim 15).

D1, however, does not disclose excipients such as pH adjusters,
rheology modifiers etc. D2 discloses liquid micronutrient
fertilizer composition comprising an aqueous dispersion of soluble
and insoluble micronutrients (claim 1). The insoluble micronutrient
comprises

elemental sulfur, 1-80 wt.% (claims 3,5). The soluble micronutrient
comprises manganese nitrate, manganese chloride,

manganese bromide, manganese iodide, manganese sulfate, manganese
oxysulfate, manganese acetate, manganese citrate, 0.5-25 wt.%
(claims 2,4). The composition also comprises of excipients such as
pH adjusters, rheology modifiers (paras [0009-0012]). By combining
the fertilizer composition as disclosed 1n D1 with the excipients
as disclosed in D2, a person skilled in the art can arrive at the
subject matter of claims 1,3-10,12-13,15-22 and 28.

Moreover, D1 discloses a process for the preparation of a
controlled release fTertilizer particle comprising preparing a
liquefied mixture of sulfur and clay; blending an additional
fertilizer material into said liquefied mixture; transferring said
liquefied mixture to a granulator (which acts as miller); and
collecting said granules of a predetermined size (claim 8).

D2 discloses a method to increase rheology for fertilizer
suspensions 1s through the addition of clays, primarily bentonite.
These clays are used up to a 10% loading to increase the rheology
(para [0003]). By combining the process as disclosed in D1, along
with the rheology adjustments as disclosed in D2, a person skilled
in the art can arrive at the subject matter of claims 25 and 27.

Regarding claims 2,10-11,14 23-24 and 26 :

D1 discloses a fertilizer composition comprising elemental sulfur
and clay matrix (which acts as suspending aid) and additional
micronutrient fertilizer (such as manganese oxide, water insoluble
manganese salt) material dispersed into said matrix (claims 1,2,6).
The sulfur to clay ratio of about 10 to 1 to about 20 to 1 by
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weight (claim 17). The average particle size is less than about
150 microns (claim 15).

D1, however, does not disclose excipients such as pH adjusters,
rheology modifiers etc. D2 discloses liquid micronutrient
fertilizer composition comprising an aqueous dispersion of soluble
and insoluble micronutrients (claim 1). The insoluble micronutrient
comprises

elemental sulfur, 1-80 wt.% (claims 3,5). The soluble micronutrient
comprises manganese nitrate, manganese chloride,

manganese bromide, manganese iodide, manganese sulfate, manganese
oxysulfate, manganese acetate, manganese citrate, 0.5-25 wt.%
(claims 2,4). The composition also comprises of excipients such as
pH adjusters, rheology modifiers and dispersion aids such as poly
electrolytes (see paras [0009-0012]).

By combining the fertilizer composition as disclosed in D1 with the
excipients and dispersion aids as disclosed in D2, a person

skilled In the art can arrive at the subject matter of claims
2,10-11,14 and 23-24.

Regarding claim 26, D1 discloses a process for the preparation of a
controlled release fTertilizer particle comprising preparing a
liquefied mixture of sulfur and clay; blending an additional
fertilizer material into said liquefied mixture; transferring said
liquefied mixture to a granulator (which acts as miller); and
collecting said granules of a predetermined size (claim 8). D2
discloses a method to increase stability and rheology for
fertilizer suspensions is through the addition of clays, primarily
bentonite. These clays are used up to a 10% loading to increase the
rheology (para [0003]).

By combining the process as disclosed in D1 along with the rheology
adjustments as disclosed in D2, a person skilled in the

art can arrive at the subject matter of claim 26.

Regarding claim 29

D1 discloses a a fertilizer composition comprising elemental sulfur
and clay matrix (which acts as suspending aid) and

additional micronutrient fertilizer.

D2 discloses liquid micronutrient fertilizer composition comprising
an aqueous dispersion of soluble and i1nsoluble

micronutrients (claim 1).

Thus, by combining the use as fertilizer composition (liquid
suspension) as disclosed in D1 and use as fertilizer composition
(aqueous dispersion) as disclosed in D2, a person skilled in the
art can arrive at the subject matter of claim 29.

Thus, claims 1-29 lack an inventive step in view of D1-D2.
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Industrial Applicability Under PCT Article 33(4)

Claims 1-29 meet the criteria set out in Article 33(4) PCT, and
thus have industrial applicability because the subject matter
claimed can be made or used iIn the industry.
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RESPONSE TO IPER

We enclose herewith, a response to the |nternat|onal preliminary exam|nat|on report with
mailing date of Feb 3, 2020. The response pertains to addressing the objectlons on inventive
step and claim conciseness, raised for the present appl|cat|on

It is respectfully submitted that the response submitted herewith establishes the mvenhve step

in the present invention. The applicant respectfully submits amended set of claims 1-29 and the

Ld Examiner is requested to consider the same on record.

It is requested that the enclosed respcnse is duly considered and taken on record by your
esteemed office. :

Yours sincerely,

Dipak Mundra
[Agent for Applicants]
IN/PA-613
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Agent’s Ref.: PCT-2018-034

Kind Attn: Harshita Chadda (Authorized Officer)

Indian Patent Office
Plot No. 32, Sector 14, Dwarka, New Delhi-110075, India
Telephone No. +91-1125300200

Dear Sir,

Re: VADA’KEKUTTU: THANKAPAN; SAWANT, ARUN
VITTHAL '
PCT International Application No.: PCT/IN2018/053881
Filed on: May 10, 2019
Priority Date: May 10, 2018

Sub: Reply to the International Preliminary Examination Report

This is in reference to the International Preliminary Examination Report dated February

3, 2020 for this application. We submit herewith our response to the same.

We have the honor to submit herewith claim amendments (marked up copy and clean
copy) which are as follows:

e Claims 25, 26 are amended to make it dependent on claims 1 and 2.
respectively in order to be more concise, precise and meet the requirements

of article 6 of PCT.

At the outset, the applicants are grateful to the Ld. Examiner for acknowledging the
novelty and the industrial applicability of all the pending claims on this application.
Please tind below our reply to the other objections raised in the Inteméti_onal Preliminary

Examination Report.



1. OBJECTION ON INVENTIVE STEP:

The Ld. Examiner has raised objection that claims 1-29 do not meet the requirements of

PCT article 33 (3) in view of the following prior art documents:

- D1: US6749659 B1
D2: US2017283334 Al

The Applicant respectfully resists the objection and presents the following submissions

in this regard:

The present invention relates to a liquid suspension cdmpoéition for crop nutrition
comprising: elemental sulphur in the range of from 1%-60% by weight; at least one
manganese salt, its complexes, derivatives or mixtures thereof in a concentration in the
range of from 0.1%-55% by weighﬁ; at least one excipient; and at least one structuring
agent in the range of 0.01 %-5% by weight with the particle size in the range of 0.1 to 20
microns. The present invention also relates to a water dispersible granular composition
for crop nutrition and \fortification‘composition, wherein the composition comprises:
elemental sulphur in the rangelof from 1%-90% by weight; at least one manganese salt,
its complexes, derivatives or mixtures thereof in the range of from 0. 1%-70% by wei ghtg
and at least one dispersing agent in the range of from 1% - 30% w/w where the granules
are in the range of from 0.1-2.5 mm and comprise particles in the size range of from 0.1

micron to 20 microns.

The Applicant humbly submits that none of the cited prior art even remotely disclose,
suggest or teach the claimed composition as discussed above comprising elemental
sulphur in a specific concentration; at least one manganese salt, its complexes, derivatives
or mixtures thereof in a specific concentration; excipients; and wherein the compositions

comprise particles in the size range of 0.1 micron to 20 microns, as claimed.




It is further submrtted that the clarmed composmon is distinct from those disclosed in any:

of the cited references not only n terms of its novel structural embodtments but also the
effect exhibited on account of the same. It has been surpr1s1n°lv found that- the claimed
compos1t10n in the form of water d1spers1ble granules and 11qu1d suspension, both of
which include particles in the size range of 0.1 micron to 20 microns, provides excellent
results in terms of y1e1d plant growth,’ v1ta11ty, v1gor and crop protectlon demonstrate.
superior performance under accelerated storage and is effect1vely used in drip irrigation.
Moreover, the composition exh1b1ted surprrsmgly hlgher field eff1cacy at reduced dosages

of apphcatlon of the COI‘I]pOSlthI’l

The Apphcant subnuts that for an obv1ousness analysis the prior art references must be
cons1dered in its entirety and'it needs to be veritied whether these references either taken .
singly or together as a whole, teach, suggest or motivate a skilled person on the date of
filing of the invention, to arrive at the claimed composition with a reasonable expectation

of success.

It is submitted that the prior arts cited in the exammauon report either taken alone or in
v combination are not at all relevant and do not d1sclose teach or suggest the composltlon
claimed composition-nor do they prov1de any motrvatlon or any expectatlon of success
for arriving at the claimed composition. A person >kl“ed in the art cannot arrive at the
claimed invention by arbitrarily p1ck1ng and choosing elements from 1solated pr10r arts ‘
wlthout any teaching, suggestion and motivation derived there from and without any

reasonable expectation of success.

Comments on cited prior arts: -

1. US6749659 B1(D1):

N



|
|
|
|

With respect to D1, the Examiner states that D1 discloses a fertilizer composition of
sulphur and clay matrix and an additional fertilizer di'spersed in said matrix, wheréby the
sulphur to clay ratio is about 10 to 1 to about 20 to 1 by weight and that the average

particle size is less than about 150 microns.

The Applicant submits that the objective of D1 is to provide a controlled release
formulation in the form of pastilles, which is achieved by the mandatory inclusion of a

swelling clay material. D1 specifically includes about 10% clay and about 10%

. ammonium sulfate fines in the balance of liquid molten sulfur. DI emphasizes that the

rate of release of the additional fertilizers is subject to the controlled release mechanism,

. attributed to the presence of swelling clay in the composition leading to better distribution

in the soil. Thus, the pellet composition of D1 essentially includes swelling clay in
combination with sulphur, ammonium fines ém_d fertilizer which results in controlled
release and prevents the washing of the soluble fertilizer due to heavy rainfall. By doing
so, the release of the ammonium sulfate component is slowed down while the release of

the elemental sulfur component is simultaneously accelerated by the use of swelling clays.

D1 states that the particle size of the ammonium sulphate fines is less than 300 microns,

preferably less than 150 microns which aids to achieve significant loadings in the sulfur-

bentonitic clay formulation, without the risk of separation of the suspended solids in the
manufacturing process, such as granulating or pastillation processes. It further states that
the clay particle size is not greater than 200 mesh (74 microns) in order to ensure a stable

suspension of the clay in the liquid sulfur during the process time prior to solidification.

Thus D1 is directed to a pastille composition wherein the pastilles when in contact with

mosture disintegrate to larger particles. The composition of D1 nowhere remotely close
to the claimed composition which is in the form of water dispersible granules or

suspension concentrates with particle size as low as 0.1 to 20 microns.

At the cost of reiteration, it is important to note that pastilles disclosed in D1 are

structurally distinct formulation vis-a-vis a water dispersible granular composition or a



suspensmn concentrate composmon on account of the fact that it essentially includes’

. swelling clay which on commg in contact wrth water swells and dlsmtegrate 1nto larger -

crystals or partrcles

For clarity and better understanding of the rdistinction between the prior art and the
’clalimed' composition the applicant haye the honor to submit herewith Annexure A. The
data presented in figure 1A and f1gure 2A of Annexure A clearly 1nd1cates the phys1cal
d1st1nctlon between the water drsperslble glanules of the present invention and the
pastllles similar to those dlsclosed in D1. The Appllcant submits that it is qu1te natural
that the owmg to their large size, the ‘pastilles exh1b1t nozzle cloggmg in spray
appllcatlons thereby posing a p10blem n dellvery of ‘nutrients .to the plant or the crop
which .affects the overall quality and y1eld of the crop. Moreover, pellets, pastilles, etc.
~owing to their larger particle size .distribution, exhibits poorer - suspensib‘ility, uneven

distribution in the soil and uneven coverage on the crop. Such pe]lets or pastllles lead to

NN

poorer field efficacy in crops

The Applicant submits that Figure 2B as presented in Annexure A clearly indicates the
settling behavior of the pellet composition ag disclosed in DI when compared tovthe
composition of the 'present invention. It Was observed that the pellets of D1 on account of

their physrcal property tend to dlsrntegrate into larger particles and settle or sedlment at

the bottom of the cylmder leavmg behind a- srgmflcant res1due which results in non-

uniform suspension and therefore non- umform d1str1but10n or coverage of the act1ves on
the crops, resultmg in poor uptake of the nutrlents by the crop, thus hampering the crop

quality. On the other hand as can be seen from Frgure 1B and 1D, the cornposmons of

the present 1nvent10n in the torm of water d1spers1b1e granules and suspens1on‘

concentrate respectively, remam suspended easrly and umrorm]y preventmg

sedrmentatlon of the actives at the bottom of the' cylinder thereby ensuring uniform

1rregular release of the rrncronutrrents or get accumulated in the soil surface resultmg m' |




distribution of the actives to the crops resulting in better nutrient uptake and quality of

the crops.

It is relevant to note that on account of the physical property, pastille compositions as
disclosed iﬁ D1, they are only suitable for broadcast applications, owing to their
disadvantages such as poor dispersion and suspensibility in water, which is clearly evident
from the figure 2B preseﬁted in Annexure A. Water dispersible granular composition and
liquid suspensidn composition on the other hand comprises of fine particles of size 0.1 to
20microns which is readily dispersible and available for quick uptake be plants. This 1s |
clearly evident from the data presented in Figure 1B and ID of Annexure A. Such fine
sized formulations as.claimed in the presént application, disperse well in water and are

suitable for use in drip irrigation.

Without prejudice to the aforesaid, it is further submitted that reference in DI to the
inclusion of manganese is purely optional where mar;ganes'e is disclosed one amongét the
many in the list of several other additional fertilizer components that may be included in
the composition of D1. There is no specific disclosure or motivation for a person skilled
in the art, based on D1 which relates to a pellet composition, to selectively pick
manganese and combine it with sulphur and arrive at a water dispersible granulé or
suspension concentrate, let alone any disclosure for the concentration of these actives in

the forms and at the specific particle size as claimed in the present application.

Therefore, it is evident that both the structure and objectng of D1 vis-a-vis the present
: invention is at a complete variance to each other, wherein D1 teaches preparing a pastille
formulation which is a very slow release formulation comprising /suvlphur, and swelling

clay with additional fertilizers (ammonium sulphate) whereas the present inve.ntion seeks

to obtain a water dispersibie granular formulation or a liquid suspension composition

comprising elemental sulphur and atleast one manganese salts, their corhplexes or




derivatives or mixtures thereof where the composition is readily dispersible providing

quick availability of nutrients to the planfs.

It is submitted that the composition of D1 and the present invention are non-comparable

also on the on the basis of the results they cater to, i.e DI catering to slow release of the
actives, whereas the claimed composition is meant for instant delivery of the claimed

actives so as to faciliate rapid uptake by the plants.

The above submissions sufficiently establish that D1 teaches away from the present
invention and is a completely non-analogous reference to establish non-inventiveness of

the claimed composition.

With respect to the Examiners observation that use of sulphur and manganese is a
common practice in the art and therefore on this account the claimed invention is obvious.
The Applicant humbly states that the invention does seek to claim a mere combination of ,

sulphur and manganese or any commercially available formulation comprising of sulphur

-and manganese. It needs to be appreciated that the inventors herein have invented novel

and effective composition of sulphur and manganese in the form of water dispersible

granules or suspension concentrate in specific concentration and particle size range which

~has not been taught, disclosed or suggested by any of the art.

Furthermore, the Applicant has clearly indicated in the data presented in table 2, pagé 60
of the specification that the claimed éomposition in the form of water dispersible granules
or liquid suspension, overcomes the drawbacks associated with the pastille composition.
For instance, it was noted that treatment TI [Sulphur 80% + Manganese 7.74%
(manganese oxide 10%) water dispersible granules as.per the present invention]ihas total

soluble carbohydrate content of 9.12mg/g dry weight, grain yield of 1344.2 kg/acre when

* compared to treatment T4 .(Sulphur 80% + Manganese 7.74% pastilles) with total soluble

carbohydrate content of 6.82 mg/g dry weight, grain yield of 1187.2 kg/acre when tested

on soyabean. The yield increase with treatment T1 as compared to control was about




27.66% whereas yield increase with treatment ’l‘_4 was only 12.7%. Treatments T1, T2,

. T3, T7,T8, and T9 with compositions as per the cl aimed invention, showed a significantly A

higher grain yield of soybean, carbohydrate content and an increased oil contentlas

compared to treatments T4 TS and T6 wrth pastille- composmons as drsclosed in DI.

Thus, the clarmed composrtlons exhibits superlor efﬂcacy, in terms of crop charactenstlcs

and yield as compared to the composition in form of pas,trlles.A

Therefore to summanze the: apphcant re1terates that D1 essentlally teaches a skilled
person to prepare a pellet composmon wrth molten sulphur swellrng clay and an
additional fertilizer and leads one away from formulatmg the claimed composrtron which
is in the form of an aqueous suspension or water d1spers1ble granular composition,
comprising sulphur in specific concentration and manganese or its salts or derivatives in
specrfrc concentration where the composmon mcludes particles in size range as low as

0.1to 20 microns.

In addition to the aforementioned su_bmission, it is important to note that not only the

form of the composition but also the particle size of the present invention is different from

*that of D1. The fact that the inventive aspect of the claimed composition lies in it being

in.a water dispersible granular or and liquid suspension form and with specific particle

. N N . :
size range is also evident from the comparative results exhibited in the data provided in

the specification., A person of skill in the art on reading D1, will only be motivated to

prepare controlled release granules in the form of pastilles with diam‘etrically opposite‘l

characteristics than the- composmon of the present invention and therefore D1 cannot be

considered relevant for the lack of 1nvent1vencss of the claimed composition.

'Accordingl_y, the Ld Examiner is requested to withdraw the objection in this regard to

~ kindly consider, the objection of obviousness in view of D1. -

2. US2017283334 Al (D2):



The Examiner has noted that the claimed invention is lacking in inventive step over D2.

In this regard the Examiner states that though D2 mentions that the liquid micronutrient
fertilizer composition is in the form of a paste but can be adjusted to form an aqueous
suspension by addition to water. The Examiner further reasons that this means that the

composition disclosed in D2 is a water dispersible granular composition.”

It is submitted that D2 discloses a liquid micronutrient fertilizer composition comprising
an acjueous dispersion of soluble and insoluble micronutrients mixed essentially with a
polyelectrolyte and a metal complexing agent, where the actives are rcl‘easéd in an
immediate and sustaiﬁed manner. It is submitted that sulphur and manganese are one
amongst the many nutrients disclosed in a laundry list of D2 and a skilled person may
encompass more than 200 likely permutations and combinations of micronutrients based
on D2. There is no teaching, suggestion or motivation to single out a combination of
sulphur and one or more manganese salt or derivative, as claimed, from such a huge list

aQ

of combinations that can be derived from D2 -

Having said that it is submitted that, the Ld Examiner has failed to note the fact that the
composiiion of D2 is in the form of thick paste which is structurally and physically very
different than those of water dispersible granules or liquid suspension composition as

claimed in the pending application.

To enunciate the structural and physical distinction of the claimed composition vis-a-vis

that disclosed in D2, the applicant has the honor to submit herewith Annexure A. The

composition claimed in the present invention i.e water dispersible granules or liquid
suspensions and thick paste of D2 are being structurally and physically different is clearly
evident from the figures 1A, 1C and figure 3A of Annexure A. It may be noted that the

water dispersible granules is a solid formulation which is easily wettable and disperses

quickly into fine particle suspension when added to water whereas paste composition of

D2 is a semisolid non-dispersible formuiation which tends to float or stick to the surface

when added to water. This is clearly evident from the data submitted in the figure 3A of




Annexure A which clearly depiets that the composition as claimed‘i'n D2 forms a thick '

paste. On the other hand the c0mpositions of the claimed.invention as seen in figure 1A

(water - dlsper51ble granules) and flgure 1B (llquld suspensions) are free ﬂowrng

formulations which are easﬂy dtspersrble and suspendlble Thus from the aforesald itis

clearly evident that the composrtron of the claimed invention is structurally and physically -

different from D2, consequently leading to an effective mode- of administration and

application to crops against the composition of D2.

- Without prejudice, it is submitted that there is no disclosure or teaching in D2 for the

" combination of-sulphur-and manganese or its salts or derivatives in the form of water -

dispersible granules and liquid suspension desig‘ned‘_for ready dispersion and rapid or

instant availability of both the actives namely sulphur and‘manganese or their salts or

derivatives to the crops. In addition to the aforesaid, the distinction between D2 and the

present‘~invention is also evident from the examples of D2 which disclose the composition

to be prepared in the form of a gel or paste formulations of soluble and insoluble nutrients. '

Furthermore, the composition of D2 floats.on _the top of cylinder on addition to water,
which'is clearly visible from data presented in figure 3B of Annexure A. The paste or gel
of the D2 composmon on addition to water does, not dlsperse umformly but tends,to elther

floatat the top or settle at the bottom of the measurmg cylinder retarding the release of

' -actlves Even after allowing the samples to stand for about 24 hours, it is observed from

figure 3C that the paste of the D2 composrtlon starts to release actives in.a non- -uniform
pattern as compared to the composmon of the claimed invention. The thrck paste of D2,
even after 24 hours is observed to float at the top of the cylmder 1s clearly indicative of

non-uniform distribution of actives in solution. Thus, the composition of D2 can never be

an effective mode of administration of actives to.crops thus hampering the availability of "

* nutrients to the crops and eventually resulting in poor crop growth and yield‘.

In -addition to the clear structural and physical distinctiveness of the composition

disclosed in D2 as that of the claimed invention; the applicant reiterates that the objective -

of D2 is also at complete variance with the claimed invention. It is important to note that

t
)




the composition of D2 seeks to provide a dual delivery system for both immediate and
sustained release of micronutrients. In this regard, the Ld Examiners attention is invited
to.Page 6, Paragraph 16 of D2 which states that the soluble micronutrient present in its
composifion will be readily availabie to a plant, correcting any micronutrient deficiency,
while the insoluble micronutrient will gradually convert to a soluble form oyef time. On
the other hand, the claimed comi)_osition provides‘for instant availability of sulphur and
manganese to the crops, minimizing the loss of aétives, makes the actives instantly

available for uptake which strengthens the crop, improving crop characteristics and

" subsequently yield. The immediate dispersion of actives of the claimed composition is

clearly evident from the data presented in figures I|B and 1C of Annexure A. The
uniformly dispersed solution cleariy indicates that the claimed composition prdvides for
uniform 'application of the actives for ready uptake by the plants whereas the composition
of D2 Qﬁ addition to water floats at the top of cylinder as obseriled from figure 3B and
figure 3C of Annexure A which retards the releases of actives to the crops for longer

period of time.

With regérd to the Ld Examiners observation on particle size of D2 whereby the examiner
states that the particle size mentioned in D2 is less than that of the present application
resulting in better crop yield, the Applicant would like to draw the attention of the

examiner to the fact that D2 specifically talks about the particle size of the active per see

i.e insoluble micronutrient particle whereas the claimed invention specifies particle size -

of the entire composition. D2 nowhere teaches that the particle size of the entire
composition is in the range of 0.1 micron to 20 microns, as claimed in the present
appiication, but only talks about the particle' size of the insoluble micronutrient.

The Examiner may kindly appreciate that the Applicant has alreadyldiscussed in the
background section the drawbacks exhibited by compositions, as disclosed in D2, which
emphasizes on milling or crushing of only the insoluble micronutrients, s0'as to form a

fine powder or dust. The Applicant states that millir;g of only insoluble micronutrients

and mixing other fertilizers, micronutrients and excipients later would lead to a non-
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uniform blend of actives in the formulation which may not be desirable in terms of its

applicétion and also lead to poor uptake of the nutrients by the plants.

‘The Applicant humbly states that the data presented in Table 6 of the specification clearly

indicates ihat the combination of sulphur and manganese salts in the form of water
dispersible grahules‘ prepared as per embodiment of the claimed invention with particle
size of 0.1 to 20 microns substantially improves grain yield of soyabean as compared to
the composition with broader pérticle size. For instance, treatment T1 (Sulphur 40% +
Manganese dioxide 25% WDG with particle size of 0.1 to 20 microns as per embodiment
of the claimed invention) demonstrated 33% yield increase as compared to control
whereas treatmeﬁt T4 (Sulphur 40% + Maﬁganese dioxide 25% WDG with particle size
of 20 to 50.microns) has yield increase of only 19.8%. This clearly indicated that the
composition in the form of WDG or SC with particles only in the size range of 0.1 to 20
microns demonstrate good yield as compared to the same composition with a higher
partfcle size range. Thus, claimed compositions of Sulphur and manganese in the size
range of 0.1 to 20 microns leads to uniform blend of actives in the formulation which is
desirable in terms of uptake of the nutrignts by the plants and hence the yield of crops or

plants.

Thus given the fact that D2 pertains to an entirely different formulation both structurally-

. and functional]y, whereby the examples of D2 relate to paste or gel based compositions,

it is submitted that D2 does not provide any motivation to arrive at the combination of
sulphur and manganese salt or derivative in the forms as claimed, that too in specific

concentration ranges and particle size range as claimed.

In view of the above subrhissions, the Applicant states that a persoh skilled in the art
would never consider D1 which is a non-analogous reference relating to an entirely
difterent composition in the form of pastilles and combine it with the composition of D2
which is admittedly forming a thick paste to arrive at the claimed composition which is a

water dispersible granule or a suspension concentrate with a specific concentration of

12



actives wherein the composrtion 1s present ata spec1ﬁc particle size. It is submitted that
the composition of -the present application is. a superior and enhanced composrtion'
comprising of a combination of specrfic actives or nutritional elements Wthh is stable
and produces surprising and enhanced results at reduced dosages as compared to.
commercially available products Thus, the composmon claimed in the present mvention

is distinct from the composmon of the c1ted references not only in terms of its novel

structural embodiments 1.e. aqueous suspension composition or water dispersible granular o

composition comprising elemental sulphur, at least one manganese salt, its complexes,

derivatives or mixtures thereof and at least one structurmg agent or dispersing agent m a
specrﬁc concentration and havrng SpeCIflC particle size, but also m terms of supenor
physical characteristics such as suspensibility, d1s1:ersrb111ty,_ flowability, wettabilty and
improved viscosity resulting in better pourabili'ty and storage stability thereby providing
" an ease in application of the 'composition in the field -resulting in superior field efficacy
in terms Of y1e1d plant growth v1tahty and vigor at S1gn1ficant1y reduced dosages of the
composition This has also been demonstrated in the specxfication through extensive
experlmentation and field - tr1a1 demonstrating significant 1mprovement in crop,'

fortification, nutntlo_n and protection. ’

The applicant respectfully submits that to establish obviousness “there must be some’
suggestion "or motivation either in the references themselves or in the knowledge
generally avarlable to a person skilled-in the art £to modify the reference or to combine
the reference teachings in order to arrive at the clalmed subject matter”. Also on reading
the prior art documents, a person of skill in the art must believe that there exists a
 reasonable expectation of success to ,a'rrive at the claimed invention.

Itis submitted that one cannot cite lack of inventive step by merely identifying one or two
common features from prior arts .and extrapolating it to argue obviousness by ignoring ke
the overall teachings of these references.- Such” anr analys‘i‘s is regarded as based on

hindsight reasoning and is not permitted under the law. .
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It is humbly submitted that the present examination report has completeiy ignored the
overall teaching of D1 which pertains to pastille compositions to facilitate the slow release
of the active ingredients which disintegrate'into large particles due to presence of swelling
clay in the composition or that of D2 leads to thick paste and provides for both the
immediate release of the soluble micronutrients and delayed release of the insoluble
nutrients, and has only identified one common characteristic of this reference ie the
presence of sulphur and manganese. It is éubmilted that the overall teachings of the cited
references that a persbn skilled in the art would decipher on reading D1 & D2 are
completely opposed to the claimed composition of the'present invention which is
designed for a water dispersible granule or suspension concentrate composition providing

ready availability of the actives to the crops or the plants. v

It is submitted that the cited prior arts do not attempt to solve the problem, the present

invention does, and hence, a person of ordinary skill, reading these references, will r_1ever'

be motivated to arrive at the present invention in view of the divergent teachings of the

cited references.

Without prejudice to the aforesaid submission which clearly distinguishes the claimed

invention over the cited references, the applicant would like to bring the attention of the
Ld Examiner to the surprising results observed with the composition of the claimed

invention:.

It is submitted that the claimed composition exhibits surprising and unexpected results at
reduced dosages as can be seen from the data already presented in the specification. The
data clearly demonstrates the surprising benefit of delivery of the claimed combination in
the form of water dispersible granules, liquid suspension over pastilles. The Applicant

further states that the efficacy of the claimed invention is attributed not only due to the

14



composrtion but also the form of delivery- of the composrtion with specific pamcle size

range of composrtion of about 0.1 to 20 microns

For instance-it can be seen from Figure 1 and the'calculations made, that the expected
carbohydrate content in the soybean leaves was 35.3 mg/gm On apphcation of treatment
T4 and treatment T6 with COI’l’lpOSlthl’]S as per the embodiments of the present invention, .
a80.1% and 74. 55% increase in the carbohydrate content over the untreated control was
observed whereas Tieatment T5 thh sulphur plus manganese diox1de pastille
cormposition (cimilar to the one’ disclosed in Dl1) Wl[h same amount of sulphur and
manganese being applied, only showed an 1ncrease of 21.88% in the carbohydrate'
content, over the{untreated control. The comp}o_sitions of treatments T4 and T6, as per the
present'inventi_on, as also indicated in the graph, thus exhibited a synergistic effect

compared to the pastille composition of treatment T5.

It may be further noted that the data adduced along with the specification on Pages 59-81 ,

us1ng the claimed combination highlights s1gn1f1cant improvement in several _crop

parameters such as the grain yield soluble carbohydrate content, grain weight Oil content
number of effective tlllers tuber y1eld nurnber of pods per plant in plants such asi,
soybean wheat and, potato ‘The - data also h1ghl1ghts the improved phy51ological
characteristics of the plant such as greenness, fruit weight, plant height and nutritiona]

value of the crop with the application of the claimed composrtion

Further'more. Table 1 on'Pag'e 59 of the Specification shows that treatment T4 with water
dispersible granules and the treatment T6 suspensnon concentrate composition, both as
per the embodiment of the present mvention showed a32.8% dnd 31.5% increase in the
soybean grain yield, ‘as compared to ‘the untreated contrel. Further, composmons of
treatment T4 and Treatment T6 both as per the embodiment of the present invention,.
showed a surprmng 10.47% and 9 4% increase, respectively in the grain yield of soybean,

as compared to the treatment T5 w1th sulphur and manganese dioxide (Mn -15.9%)

4
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pastille composition (similar to the composition disclosed in D1). T hus compositions as
per' the embodiment of the present invention, demonstrated a synergistic behavior.

Further Table 3 of the specification shows that treatmenfs T4 and T6 wit.h water
dispersible granules and suspension concentrate, respectively, both as per the -present
invention showed a synergistic effect and a surprising enhancement in the grain yield of
wheat of 32.5% and 31.6% respectively, as compared to the treatment T5 with sulphur
and mangan'ese oxide pastilleé, which only showed a 21.1% increase over the untreated
control, when the compositions in each of the above treatments had the same dose of

sulphur and manganese being applied.

It is seen from table 4 of the specification that Treatments T1, T2 and T 3 with sulpfmur
and manganese in water dispersible granular forms, as per the present invention, showed
a 22.2%, 25.9% and 19.0% increase in the yield of wheat plant as compared' to the
untreated plants, whereas the Treatments T7, T8 and T9 with sulphur and manganese in
liquid. suspension form, as per the present invention showed 19.7%, 22.8% and 22%
increase, respectively, in the grain yield of wheat, compared to the untreated control. On
the other hand, it was observed that treatments with varying concentratiéns of Sulphur
plus manganese in the pastille form (Treatments T6, T7 and T8), known in the art, showed
only a 6%, 11.2% and 8.4% increase, respectively, in the grain yield of wheat, compared

to the untreated control.

Table 5 shows that Treatments 4 and Treatment 6 with compositions as per the present
invention, s':howed a'59.1% and 60.1% reduction, respectively, in the diseése incidence,
as compared to the untreated control or and these treatments are also far superior to
Treatment 5 with Sulphur and manganese dioxide (Mn -19.19%) pastilles, similar to the
éomposition disclosed in D1 or as compared to Treatments T2 and T3 with individual
actives. Also the treatments with compositions as per the embodiment of the invention,
exhibited é significant enhancement in the yield of the pd[a[o tubers, as compared to all

~ other treatments.
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Table 7 of the spéciﬂcation further substantiates the efﬁcacy of the claimed compositions -

by showing a significant yield increase in the potato tubers.

In addition to the aforementioned submission, it is important to note that not only the
form of the composition but also the particle size of the present invention is different from
the composition of D1. The fact that the inventive aspect of the irivention resides in the
claimed formulations which are in the form of water dispersible gfanules and liquid
suspension and particle size range is also evident from the comparative results exhibited

under Table 6 of the specification.

Table 6 clearly demonstrates the impact of the different range of particle size of
composition of 40% Sulphur + 25% Manganese dioxide on the yield of soybean. It can
be seen that Treaiment T2 (with water dispersible granular composition having particles
in the size range of 0.1 micron to 20 microns) as per the embodiment of the present
invention showed a significant increase in the yield of 33.2% as compared to treatments
T3 (water dispersible granules having particle size in the range of 0.1 to 50 microns), T4
(granules with particle size in the-range of 20 to 50 microns) and TS (granules with
particle size in the range of 50 to iOO microns), which showed a yield increase of 21.3%,
19.8% and 11.4% respectively, over the untreated. control. This shows superior efficacy -
with the water dispersible granular formulation, as per the present invention with
composition having particles in the size range of 0.1 micron-20 microns, as compared to

water dispersible grariular formulations with higher particle size ranges.

.Thus, the combination of sulphur and various manganese salts at different concentrations -
in the form of water dispersible granules and suspension concentrates, as per the
embodiments of the present invention, with specific particle size range demonstrated a
significant enhancement in the yield, ais well as the soluble carbohydrate content, and oil

content in soyabean, as compared to the treatments with sulphur and manganese salts in
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pastille form, pa'rlticuiar‘ly when sulphur and manganese are applied at the same dosages

of application.

In view of the above submissions and surprising results, it is humbly. s‘ubmitted»that‘ the

teachings re01ted n pnor art DI and D2 nowhere hint a skilled perSOn to arrive at the

specific composmon as claimed-in the pendmg apphcatlon nor does 1t prowde any

expectation of success to arrive at an efficacious composition as claimed wherein the .

composition has pérticle’size in the range of 0.1 to 20 microns, which provide a
surprisingly enhanced yield and disease control as compared to known pellet or pastille

compositions.

The Applicant would like to put forth-that the claimed composition is novel, inventive
and efficacious on account of a combination of structural features such as the composition
being in a water dispersible form or in the form of liquid suspension with specific actives

namely sulphur and manganese salts or derivatives in a specific concentration, wherein

‘the compositions particularly include particles 1n a specific size range. As stated above,

the unique structural features of the composmon 1mpart an 1nstantaneous avallablhty of
the actlves to the plant eventually resultmg in hncher nutrltlon yield and crop protectlon
Thus based on the aforementioned submissions, it is evident that none of D1 or D2, singly
or considered together in combination are' even"oremotel'y pertinent to the particular

problem that the 1nventors of the present invention are trymg to solve at the t1me of

invention was made i ie. preparmg a water dispersible granular composition or the liquid

suspension COmpOSltIOn with enhanced suspensibility, dlsper51b111ty wherein the actives

are made available mst,cmtcmeously to the crops resulting in enhanced efficacy. -

Furthermore, since Claim 1 and-2 are inventive, the dependent claims 3 to 29 are also

’

mutatis mutandis inventive over the cited prior art references considered singly or in’

combination. . ) ) . -
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The Learned Examiner is therefore requested to consider the above submissions and
withdraw the objection raised on lack of inventive step with respect to amended claims 1-

29 over the teachings of D1 and D2.
Clarity and Conciseness (Box No. VII):

With regards to the objection that the claims 25 and 26 appear to relate effectively to same
subject matter as that of claim 1 and 2 and lacks conciseness in sense of the Article 6 of
PCT, the Applicant has suitably amended the claims 25 and 26 to make them dependent
on claim 1 and claim 2, respectively. It is further submitted that these amendments in a
reasonable way relate to specific components claimed in claim 1 or claim 2 and also

impart clarity and cenciseness to the claimed invention.
The Ld. Examiner is respectfully requested to take the above submissions on record and

withdraw the objection raised in the International Preliminary Search Report with regards

to Lack of Conciseness and Lack of Inventive Step in view of the cited prior art references.

Yours sincerely;

Dipak Mundra
[Agent for Applicants]

Encl:
1. Marked-up copy of amended claims

2. Clean copy of amended claims

3. Annexure A
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IClaim,

o A liquid' suspension eomposit'ion for crop‘ nutrition and fortifieation;
wherem theliquid composition comprlses |
elemental sulphur in the range  of from 1% 60% by Welght of the ‘total
' composmon _ .

at least one manganese salt, its complexes, dernvauves or mlxtures thereof in the

concentration in the range of from 0.1%-55% by welght of the total composmon

- at least one agrochemlcally acceptable excnplent and

at least one structuring agent in the range of 0. 01 %-5% by weight of the total
X 4

composmon and

wherem the composmon comprlses pamcles n the size range of from 0 1 micron

to 20 microns.’

/ - ’ : . .
2. A ‘water ‘dispersible -granular. composition for crop. nutrition- and

‘ fort1ﬁcat10ncompos1t10n wherem the composition comprises:

elementa] sulphur in the range of from 1%-90% by weight of the total ‘

‘composition,;
at least one manganese salt, its complexes, derivatives or mixtures thereof in the

range of from 0. 1%-70% by weight of the total\<c'qr'nposition; and,

at least one dispersing agent in the range of from 1% - 30% wiw of the total -

‘composition; and,
wherein the granules of the composition are in the range of from 0 1-2.5 mm and

~comprise partlcle's in the size range of from 0.1 micron to 20 microns.

3. The composition as claimed in the claims 1 or 2, wherein the manganese

saltscompnse at least one. water soluble salt and water insoluble -salts - or-

)

, complexes ordenvatlves or mixtures thereof

/
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4. The composition as claimed in claims 1 or 2, wherein the manganese salts

comprise at least one water insoluble manganese salts or complexes or derivatives

or mixtures thereof.

5. The composition as claimed in claims 1 or 2, wherein the Water insoluble
manganese salts comprise at least one of manganese oxide; manganese(Il) oxide,
MnQ (Ferrite Grade); Manganese(ILIII) oxide, Mn304; Manganese(III) oxide,
Mn203; - Manganese(VI) oxide, MnOs; Manganese(VIl) oxide, MniO?;
trimanganesetetraoxide or- mango-manganic oxide or hausmannite; manganese
hydroXide; manganese dihydroxide; manganous hydroxide; rhodochrosite;
manganese phosphaté; manganese phosphate heptahydrate; manganese (II)
phosphate; manganese diphosphate; manganése phosphate tribasic; carbonyl
manganese; manganese dioxide; manganese dioxide, (manganese(I1V) oxide),
Mn02; manganese diselenide; manganese tetroxide; manganese Acarbonaté; |
manganese molybdate; manganese selenide; manganese telluride; manganese -
fitanate; manganese nit‘ri.de; manganese oxalate; manganese ferrocyanide;
manganese fluoride; manganese borate; manganese sulphide; dimanganese
trioxide; manganese peroxide; manganese ferrocyanide; Manganese sulphide; -
manganese binoxide; manganese black; pyrolusite; manganese superoxide and

complexes, derivatives or mixtures thereof."

6. The composition as claimed in claims 1 or 2, wherein the water insoluble
manganese salts comprises at least oneof manganese oxide; manganese(Il) oxide,
MnO (Ferrite Grade); Manganese(IL,III) oxide, Mn304; Manganese(Ill) oxide,
MACh; Manganese(VI) oxide, MnCh; Manganese(VH) oxide, MniCh; manganese
hydroxide; manganese phosphéte; manganese dioxide; manganesé carbona}e;
manganese oxalate; manganese borate and complexes, derivatives or mixtures

thereof.

7. The composition as claimed in claims 1 or 2, wherein the manganese salts
comprise at least one water soluble manganese salts or complexes or derivatives

or mixtures thereof.




8. The composition as claimed in claims 1 or 2, wherein the water soluble

manganese salts comprise at least one of dimanganese trioxide, manganese
acetate, manganese diacetate, manganese gluconate, manganese bromide,
manganese chloride, manganese iodide, manganese succinate, manganese
fumarate, manganese nitrate, manganese dichloride, sodium manganate,
potassium permanganate, manganese citrate, manganese bicarbonate, manganese
dichromate, manganese fluorosilicate, manganese ammonium phosphate;
Manganese zinc ferrite, Manganese chlorate tetrahydrate, manganese-bromide,
sodlum manganate, manganese sulphate, , manganese chelate and complexes,

derivatives or mixtures thereof.

9. The composition as claimed in claims 1 or 2, wherein the water soluble
manganese salts comprise at least one of manganese acetate; manganese diacetate;
manganese gluconate; manganese bromide; manganese chloride; manganese
iodide; manganese nitrate; manganese citrate; manganese bicarbdnate; manganese

ammonium phosphate; and complexes, derivatives or mixtures thereof.

10.  The composition as claimed in claims 1 or 2, wherein the manganese salts
comprise at least one of manganese oxide; manganese(Il) oxide, MnO (Ferrite
Grade); Manganese(ILIII) oxide, Mn304; Manganese(III) oxide; Mn203;
Manganese(VI) oxide, Mn03; Manganese(VII) oxide, Mn207; manganese
hydroxide; manganese phosphate; manganese dioxide; manganese éarbonate;
manganese oxalate; manganese bofate; manganese acetate; maﬁganese diacetate;
manganese gluconate; manganese bfomide; manganese chloride; manganese
lodide; manganese nitrate; manganese citrate; manganese bicarbonate; manganese
ammonium phosphate;, manganese sulphate and compléxes, derivatives or

mixtures thereof.




10. - The water dispersible granular composition as claimed in claim 2, wherein

the composition is in the form: of micrograrlules in a size range of 0. mmto 1.5"

mm. ‘ a L

11 . .The water dispersible granular corhposition as claimed in claim 2, wherein

the granu]es of the composition comprise particles in the size range of 0.1 to 10 .

microns.

-12. The hquld suspension composmon as claimed in claim 1, wherein the

werght ratio of one or more of mangane5° salts, complexes, derivatives or,

-mixtures thereof to elemental Sulphur is 1: 600 to 55:1.

13, The liquid suspension ‘composition as claimed in claim 1, ‘wherein the

weight ratio of one or more of manganese salts complexes, derivatives’ or
mixtures thereof to elemental Sulphur is1: 50 to 35: 1 preferably the wei ght ratio

of one or more of manganese salts complexes, der1vat1ves or mixtures thereof to -

- elemental Sulphur is 1: 10 to 10: and more preferably the weight ratio of one or

more of manganese;salts, complexes, derivatives or mixtures thereof to elemental

Sulphur is 1:2.5t0 l‘.S:I. ‘

4. The water dlsper31ble granular compo<1tlon as claimed in claim 2, wherein

the welght ratio of one or more of manganese salts, complexes, derivatives or

m1xtures thereof to elemental Sulphur is 1: 90'to 70:1; preferably the weight ratlo

of one or’ more of manganese salts complexes derlvatnves or mixtures thereof to

elementalSulphurls 1:90 to 3.5.1, I v

15 The lquId composmon as clalmed in claim 1, wherem the wscosny of the

composition is in the range of 10 cps to 1200 cps.

16.  The liquid composi'tion as claimed in clairn 1, wherein the viscosity of the
composition is in the range of 10 cps to 500 cps.

17.  The liquid"composition as claimed in Claim 1, wherein the structuring

agent comprises one or more of thickeners; viscosity modifiers, tackifiers,

lsuspension aids, rheology modifiers and anti-settling agents.



18.  The liquid suspension composition as claimed in Claim 1, wherein the

composition comprises one or more agrochemically acceptable excipients selected

from one or more surfactants.

19.  The liquid suspension composition as claimed in Claim 1, wherein the
composition further comprises one or more agrochemically acceptable excipients
selected from one or more of dispersing agents, wetting agents, water miscible
solvents, humectants, épreading agents, penetrating agents, sticking agents, drift
reducing agents, ultraviolet absorbents, UV ray scattering agents, preservatives,
stabilizers, buffers or pH adjusters Orineutralizing agents, antifreezing agents or

freeze point depressants, antifoaming agents and anticaking agents.

20.  The compositions as claimed in Claims 1 or 2, wherein the suspensibility

- of the composition is at least 30%.

21. The compositions as claimed in the claims 1 or 2, wherein the composition
further optionally cbmprises at least one additional active ingredient selected from
one or more micronutrients, macronutrients, bio stimulants, pesticida'l actives
and/or fertilizers selected from nitrogen . fertilizers, phosphorous fertilizers,

potassium fertilizers and salts, complexes, derivatives or mixtures thereof.

22.  The compositions as claimed in the- claims 1 or 2, wherein the
micronutrients, their salts, complexes, derivatives or mixtures thereof are present
in the range of 0.1% to 70% by weight of thé total composition, preferably in the
range of 0.1% to 40% by weight of the total c'ampositign. '

23.  The water dispersible granular composition as claimed in claim 2, wherein
the composition further comprises oné or more agrochemically acceptable
excipients selected from disintegrating agents, wetting agents, binders or fillers or
carriers or diluents, buffers or pH adjusters or neutralizing agents, antifoaming
agents, drift reducing agents, anticaking agents, spreading agents, penetrating

agents, sticking agents.and mixtures thereof.



g TN T A L

24. ' The water dispersible-granular composition as claimed in claim 2, wherein

the composition has a dispersibllity of at least 40%.

-.25. ' The process of preparatron of the 11qu1d suspénsion crop nutrition and

_ fortrfrcatron composition as clarmed in clarm 1, wherem the process compnses

.mrllmg a blend of elemental sulphur at least one manganese salts, complexes,

v

derivatives or mrxtures thereof, at least orie structurrng agent and at least one

agrochem1cally acceptable ex01p1ent to obtam a slurry or wet mix with a partrcle'

size range of 0.1 micron 0 20 mrcrons o )

i

26. The process of 'preparatit'),n of.the&water dispersible granular composition

‘for crop nutrition and fortification_as claimed in claim 2, wherein the process

comprises: : g E _ i

- a. milling a blendf of elemental sulphur, at least one manganese salts,
complexes derrvatwes or mrxtures thereof and at least one drspersmg agent to
obtam a slurry orwet mix; and ' ' X

b. drymg the wet mix to obtam the water dlsper51ble granular composmon
with agranule size in the range of 0.1 mm to'2.5 mm and compnsmg partrcles in
' »the sizerange of 0.1 micron to 20 microns. '

27. The process of ’Clair‘n 25, wherein the milling step further. comprises
adding at least one further agrochemically acceptable excipient selected from
\drsmtegratmg agents, wetting agents bmders or fillers or carriers or drluents
buffers or pH adjusters or- neutralrzrng acents antrfoammg agents drift reducrng
_agents, anticaking agents, spreading agents, penetratlng agents,_ and- sticking

- n

agents.

~

28.  "A -method of 1mprov1ng plant health or yield, the method comprising
treatrng at least one of a plant a plant propagatron matenal locus or parts thereof,
‘a seed, .see’dl‘mg or surrounding soil with the crop _nutrrtlon and fortification -

composition as claimed in the claims 1 or 2.



29. - The composition as claimed in claims 1 or 2_is as at least one of a

fertilizer composition, a nutrient composition, a crop strengthener composition, a

soil conditioner composition and a yield enhancer composition.




I Claim,

1. A liquid suspensiori composition for crop nutrition and fortification,
wherein theliquid composition comprises: ‘
elemental sulphur in the range of from 1%-60% by weight of the total
composition,

at least one manganese salt, its complexes, derivatives or mixturés thereof in the
concentration in the range of from 0.1%-55% by weight of the total composition;
at.least one agrochemically acceptable excipient; and v

at least one structuring agent in the range of 0.01 %-5% by weight of the total
composition; and,

wherei.n the composition comprises particles in the size range of from 0.1 micron

to 20 microns.

2. A water dispersible granular composition for crop nutrition and
fortificatioricomposition, wherein the composition comprises:

elemental sulphur in the range of from 1%-90% by weight»of the total
composition; |

at least one manganese salt, its complexes, derivatives or mixtures thereof in the

range of from 0. 1%-70% by weight of the total composition; and,

at least one dispersing agent in the range of from 1% - 30% w/w of the total

composition; and, A
wherein the granules of the composition are in the range of from 0.1-2.5 mm and

comprise particles in the size range of from 0.1 micron to 20 microns.

3. The composition as claimed in the claims 1 or 2, wherein the manganese
saltscomprise at least one water soluble salt and water insoluble salts or

complexes orderivatives or mixtures thereof.




' complexes derivatives or mixtures thereof

4.« . The composmon as cla1med in cla1ms 1 or 2 whereln the manganese salts

:compr1se at least one water 1nsoluble manganese salts or complexes or derlvatlves_

- or mixtures thereof.

5. The composmon as cla1med in cla1ms 1 or 2 wherein the water insoluble

manganese salts comprise at-least one of manganese oxide; manganese(II) oxide,"

'MnO (Ferrite Grade) Manganese(II I1I) oxide, Mn304; Manganese(III) oxide,
Mn203 Manganese(VI) oxide, MnOs; Manganese(VII) oxide, Mn10‘7"

trlmanganesetetraox1de or. mango- mangamc oxide or hausmanmte manganese

* hydroxide; manganese d1hydrox1de ‘manganous hydrox1de, Arhodochroslte,

‘manganese phosphate; manganese phosphate' hepta,h.ydrate; manganese (II)

phosphate; manganese diphosphate' manganese  phosphate  tribasic; carbonyl-

'manganese manganese dioxide; manganese dioxide, (manganese(IV) oxide),

Mn02 manganese d1selen1de manganese tetrox1de manganese carbonate

manganese molybdate manganese selenlde manganese telluride; manganese

titanae; manganese _nitride; ‘manganese oxalate; manganese ferrocyanide;

manganese ﬂuonde manganese borate; manganese sulphide; dimanganese

trioxide; manganese peroxlde manganese ferrocyanlde Manganese sulphide;

‘ manganese -binoxide; manganese black; pyroluslte manganese superoxide and

6. The composmon as cla1med in cla1ms I or 2, wherein the water 1nsoluble

manganese salts compnses at least oneof manganese, ox1de manganese(II) ox1de

- MnO (Ferrite Grade); Manganese(II,IlI) ox1de, Mn304; Manganese(IIl) oxide,

MACh; Manganese(VI) oxide, MnCh; Manganese(VII) oxide, MniCh: manganese .

" hydroxide; manganese "phosphate'» manganese» dioxide; manganese -carbonate;

‘manganese oxalate manganese borate and complexes denvanves Or mixtures

thereof.

7. The composition as claimed in claims 1 or 2, wherein the manganese salts

comprise at least one water soluble manganese salts or complexes or derlvanves

‘or mixtures theréof. - -




8. The composition as claimed in claims 1 or 2, wherein the. water soluble
manganese salts comprise at least one of dimanganese trioxide, manganese
acetate, manganese diacetate, manganese gluconate, manganese bromide,
manganese . chloride, manganese iodide, manganese succinate, manganese
fumarate, manganese nitrate, manganese dichloride, .sodium manganate,
“potassium permanganate, mangénese citréte, manganese bicarbonate, manganese
dichromate, 'manganese fluorosilicate, manganese ammonium phosphate;
Manganese‘zinc ferrite, Manganese chlorate tetrahydrate, manganese bromide,
sodium manganate, manganese sulphate, , manganese chelate and complexes,

derivatives or mixtures thereof.

9. The composition as claimed in claims 1 or 2,’ wherein the water soluble .
manganeése salts comprise at least one of manganese acetate; manganese diacetate;
manganese ‘gluconate; manganese bromide; manganese chloride; manganese
iodide; manganese nitrate, manganese citrate; manganese bicarbonate; manganese

ammonium phosphate; and complexes, derivatives or mixtures thereof.

10.  The composition as claimed in claims 1 or 2, wherein the manganese salts
comprisé at leastv one of manganese oxide; manganese(II) oxide, :‘MnO (Ferrite
Grade); Manganese(ILIII) oxide, Mn304; Manganese(III) “oxide, Mn203;
Manganese(VI) oxide, Mn03; Manganese{VII) oxide, Mn207; manganeée
_-‘hydroxide; manganese phosphate;- manganese dioxide; manganese carbonate;
manganese oxalate; manganese borate; manganese 'acétate; manganese diacetate;
manganese gluconate; manganese, bromide; manganese chloride; manganese
" iodide; manganese nitrate; manganese citfate; manganese bicarbonate; manganese
ammonium phosphate;, manganese sulphate -and complexes, derivatives or

mixtures thereof.
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10. ~ The water dispersible granular composition as claimed in claim 2, wherein

' the composition is in the form of microgranules in a size range of-0.1 mm to 1.5
. ’ / ) .

mm.

t

~11. - The water dlspersxble granular composition as claimed in claim 2, wherem,

the granules of the composmon comprlse particles in the 51ze range of 0.1 to 10

mlcr OHS

12.  The liquid SUSpension composition as claimed in claim 1, wherein the

. weight ratio of one or more of manganese salts complexes derlvatlves or

~ mixtures thereof to elemental Sulphur is 1: 600. to 35:1.

13.  The liquid suspension COmp‘osition as -claimed in claim 1, wherein the
weight ratio of one or more of manganese salts, complexes, derivatives or

mixtures thereof to elemental Sulphur is 1: 50 to 35:1; preferably the weight ratio

of one or more of manganese salts, complexes derwatwes or mixtures thereof to

elemental Sulphur is 1: 10 to 10:1 and more preferably the welght ratio of one or

more of manganese salts, complexes, derivatives or mixtures thereof to elemental

Sulphuris 1: 2.5 to 1.5:1. -

14. 'The water d.ispersible granular.compos'ition as claimed in claim 2, wherein
the weight ratio of one or more of»'manganese_salts, complexes, derivatives or
mixtures thereof to elemental Sulphur is 1: 90 to 70:1; preferably the weight ratio
of one or more,of manganese salts,vcomplexesf, deriyatlves or mi,xtures'- thereof to

elemental Sulphur is 1:90 to 3.5:1_._

!

15.  The hquld composmon as claimed in claim. l wherem the v1scos1ty of the

composmon is in the range of 10 cps to 1200 cps

16.  The liquid composition as claimed in claim. 1, wherein the viscosity of the

L composition is in the range of 10 cp's to 500 cps.

17. " The llC]Uld composmon as claimed in Claim 1, wherein the structur1ng )

agent comprises one or more of thickeners, viscosity mod1f1ers. tacklﬁers,

- suspension aids, rheolog-y modifiers and antl-setthng agents. )
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18.  The llqu1d suspenswn composmon as clatmed n Clalm 1, wherein the

composition comprlses one or more acrochemrcally acceptable excrplents selected

from one or more su_rfactants.

119. . The liquid suspensron composmon as claimed in Claim I, wherem the

l
composmon further compnses one or more agrochemlcally acceptable exc1p1ents

' _ selected from one or more of dlspersmg agents wetting agents water miscible °

solvents humectants, spreadmg agents penetratmg agents, stlckmg agents, dnft _
reducmg agents, ultraviolet absorbents UV ray scattering. agents, preservatwes,
stabilizers, buffers or pH adjusters or,neutrahzrng agents, antifreezing agents or

freeze point depressants, antifoaming-aligents and anticaking agents.

20. . The.compositions-as..claimed"-i"n Claims 1 or 2, wherein the suspensibility

of the composition is at least 30%.

21. The compositions as claimed i tn the Clc.lmS 1or2, wherem the composmon
further optlonally comprrses at least one addltlonal active 1ngred1ent selected from
one or more micronutrients, macronutrients, bio stlmulants, pestlcldal\ actives
and/or fertilizers selected from . nitrogen .fertilizers,v phosphorous fertilizers,
potassium fertilizers and sa_lt's', complexes, derivatives or mixtures thereof. o

22. . The compositions .as claimed in the claims 1 or 2, wherein the .
micronutrients, their salt:s complexes! derivatives or miXtures thereof are present
in the range of 0. 1% to 70% by welght of the total composition, preferably m the

range of 0 1% to 40% by werght of the total composmon

23.  The water d1spers1b1e granularlcomposmon as claimed in claim 2 wherein

the compos1t10n further comprrses one Or more agrochemlcally acceptable

.ex01p1ents selected from dlsmtegratmg agents wetting agents binders. or fillers or

camers or dlluents buffers or pH adJusters or neutralrzmg agents, antifoaming
agents drift reducmg agents antlcakmg agents spreadmg agents, penetratmg
agents sticking agents and m1xtures thereof

S
i




24.  The water dispersible granular composition as claimed in claim 2, wherein

the composition has a dispersibility of at least 40%.

25.  The process of preparation of the liquid suspension crop nutrition and
fortification composition as claimed in claim 1, wherein the process comprises:
milling a blend of elemental sulphur, at least one manganese salts, complexes,
derivatives or mixtures thereof, at least one strbuct'uring agent and at least one

agrochemically acceptable excipient to obtain a slurry or wet mix with a particle

size range of 0.1 micron to 20 microns.

26.  The process of preparation of the water dispersible granular composition
for crop nutrition and fortification as claimed in claim 2, wherein the process

comprises:

a. milling a blend of elemental sulphur, at least one manganese sals,
complexes,derivatives or mixturés thereof and at least one dispersing agent to
obtain a slurry orwet mix; and,

b. drying the wet mix to obtain the water dispersible granular composition
with ‘agranule size in the range of 0.1 mm to 2.5 mm and comprising particles in

the sizerange of 0.1 micron to 20 microns.

27. The process of Claim 25, wherein the milling step further comprises
adding at least one further agrochemically acceptable excipient selected from
disintegrating agents, wetting agents, binders or fillers or carriers or dilusqnts,
buffers or pH adjﬁsters or neutralizing agents, antifoaming agents, drift reducing
agénts, anticaking agents, spreadiﬁg agents, penetraﬁng agents, and sticking

agents.

28. - A method of improving plant health or yield, the method comprising
treating at least one of a plant, a plant propagation material, locus or parts thereof,
a seed, seedling or surrounding soil with the crop nutrition and fortification

composition as claimed in the claims 1 or 2.




29. . . The composition as-claimed in claims 1 or 2, is as at least one of a
fertilizet composition, a nutrient composition, a crop strengthener composition, a

soil conditioner composition and a yield enhancer composition.




f . . . : ' . : \ . ”ji .' I

s -Waté’r-.di'spersible'
granules (WDG)" -

. | S Figur'e_'flA ) ' ; Figure B .
: ' e ' N o ;j 1
R ! : b

Suspension. _
¢ancentrate (SC) . ‘
7/
) f

N
{
Un‘ifor?nl \'
dispersion
of WDG

.‘Lljni>f‘6r'm' : "‘ .
_dispersion |
ofsC ~ |

. - Figuré_ 1C

N Figﬁpé‘ 1: 'S‘ + M_aﬂ_ngariese salt co

1
Figure 1D {
L |

'

mposition (As. per cflanmefd invention)

i 3 . ‘ h _‘
. : - :
t
i '
) v ' t
g , W




. . B ‘..\ . .
- ¢ N
" - . - t
. A .
l Lo :
N \ IR
-y [
. Settling Qf-:Pé!lets /.|
.| No Dispersion
‘. Co o T .
: I \ \ > )
N Sy : . v : : . . . W ) : "
' . ' . Figure 2B S ,
S o .. . Figure2: US6749659 prior art sample.(Enersullnc Sample) -
. ' . o -
) . . , i
B : N ) [ .
: : . ' , . ; ) . o ,\ b ’ '
. ! : I e .
PR ‘ ; i
h A N " N ' ¥ N
. . . ] " ' :
§ - : y 3 oo . ’ . Y
© S 1 AN i i g
-‘ . - Ty R .‘ - vﬂ ) * . : | ’ -7 ’ ; ¢
- J. ' (- _ - ; A o
AN ‘ ‘ i ; .
. : . X : ) . : ) .
k \ ! s ,‘ - % ’
; - ~ . . . l’: ' ] o : N :'
- B i ‘ . . A
- . B e . . N L - N

‘

i}

" " ANNEXURE A: PHYSICAL PROPERTY DATA *




(

Thick paste

eit’heﬁflqgts :
at the top.or”
o s.ettles"at the -
.~ | bottomin
water. .. -

Figure 3: US2017283334A1 prior

| Fi gtirie 3C

art sample

Noh‘_urjiforrh' 2
dispersion of
the sample-after

24 Hours.

R [

_(Sun_'chemilc‘éll corp)




