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, 
PTO/AIA/15 (10-17) 

Approved for use through 11/30/2020. 0MB 0651-0032 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid 0MB control number 

UTILITY Attorney Docket No. GBL000?/US/2 "\ 

PATENT APPLICATION First Named Inventor Stephen Richard COULSON 

TRANSMITTAL Title COATINGS 
Priority Mail Express® 

N/A \... (Only for new nonprovisional applications under 37 CFR 1.53(b)) Label No. 

APPLICATION ELEMENTS Commissioner for Patents 

See MPEP chapter 600 concerning utility patent application contents. ADDRESS TO: P.O. Box 1450 
Alexandria, VA 22313-1450 

1.0 Fee Transmittal Form ACCOMPANYING APPLICATION PAPERS 
(PTO/SB/17 or equivalent) 

2. □ Applicant asserts small entity status. 10. D Assignment Papers 

See 37 CFR 1.27 (cover sheet & document(s)) 

3. □ Applicant certifies micro entity status. See 37 CFR 1.29. 
Name of Assignee 

Applicant must attach form PTO/SB/15A or B or equivalent. 

4.0 Specification [Total Pages 31 l 11.D 37 CFR 3.73(c) Statement 0 Power of Attorney 
Both the claims and abstract must start on a new page. (when there is an assignee) 
(See MPEP § 608.0l{a)for information on the preferred arrangement) 12. □ English Translation Document 

5. 0 Drawing(s) (35 U.S.C. 113) [Total Sheets 6 l (if applicable) 

6. Inventor's Oath or Declaration [Total Pages 6 l 13.0 Information Disclosure Statement 
(including substitute statements under 37 CFR 1. 64 and assignments (PTO/SB/08 or PT0-1449) 
serving as an oath or declaration under 37 CFR 1. 63(e)) 

0 Copies of citations attached 
a. D Newly executed (original or copy) 14. □ Preliminary Amendment 
b. 0 A copy from a prior application (37 CFR 1.63(d)) 15. □ Return Receipt Postcard 

7.0 Application Data Sheet * See note below. (MPEP § 503) (Should be specifically itemized) 
See 37 CFR 1.76 (PTO/AIA/14 or equivalent) 16. □ Certified Copy of Priority Document(s) 

8. CD-ROM or CD-R (if foreign priority is claimed) 
in duplicate, large table, or Computer Program (Appendix) 17. □ Nonpublication Request 

□ Landscape Table on CD Under 35 U.S.C. 122(b)(2)(B)(i). Applicant must attach form PTO/SB/35 

9. Nucleotide and/or Amino Acid Sequence Submission 
or equivalent. 

(if applicable, items a. - c. are required) 18. 0 Other: 

a. D Computer Readable Form (CRF) 

b. D Specification Sequence Listing on: 

i. D CD-ROM or CD-R (2 copies); or 

ii.D Paper 

c. D Statements verifying identity of above copies 

*Note: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS). 
(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an 

assignee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary 
interest in the matter. See 37 CFR 1.46(b). 

19. CORRESPONDENCE ADDRESS 

0 The address associated with Customer Number: 33072 OR □ Correspondence address below 

Name 

Address 

City I State I I Zip Code 

Country I Telephone I I Email 

Signature /Paul J. Parins/ Date August 22, 2019 
Name 

Paul J. Parins 
Registration No. 54,358 (Print/Type) ( Atta rn ey /Agent) 

This collection of information is required by 37 CFR 1.53(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO 
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on 
the amount ohime 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: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which 
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission 
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and 
Trademark Office may not be able to process and/or examine your submission, which may result in termination 
of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of 
records may be disclosed to the Department of Justice to determine whether disclosure of these 
records is required by the Freedom of Information Act. 

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

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

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency 
having need for the information in order to perform a contract. Recipients of information shall be 
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 
552a(m). 

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

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

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that 
agency's responsibility to recommend improvements in records management practices and programs, 
under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the 
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or 
Commerce) directive. Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either 
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine 
use, to the public if the record was filed in an application which became abandoned or in which the 
proceedings were terminated and which application is referenced by either a published application, an 
application open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local 
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or 
regulation. 
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Un er t e Paoerwor Re uction Act o 1995 no oersons are reauire d h k d d 

r 
FEE TRANSMITTAL 

PTO/SB/17 (01-18) 
Approved for use through 11/30/2020. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
to resoon to a co ection o in ormation un ess it iso1avs a va i 0MB contra num er d II f f I d I Id I b 

Complete if known 
Application Number Not Yet Assigned 

Filing Date Herewith 

□ Applicant asserts small entity status. See 37 CFR 1.27. First Named Inventor Stephen Richard COULSON 

□ Applicant certifies micro entity status. See 37 CFR 1.29. Examiner Name Not Yet Assigned 
Form PTO/SB/15A or B or equivalent must either be enclosed or have 

Art Unit been submitted previously. Not Yet Assigned 

TOTAL AMOUNT OF PAYMENT I ($) 1720.00 Practitioner Docket No. G BL0007 /US/2 

METHOD OF PAYMENT (check all that apply) 

D Check Ii] Credit Card D Money Order D None □ Other (please identify): 

Ii] Deposit Account Deposit Account Number: 50-1775 Deposit Account Name: 

For the above-identified deposit account, the Director is hereby authorized to (check all that apply): 

D Charge fee(s) indicated below D Charge fee(s) indicated below, except for the filing fee 

D Charge any additional fee(s) or underpayment offee(s) Ii] Credit any overpayment of fee(s) 

under 37 CFR 1.16 and 1.17 

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit card 

information and authorization on PT0-2038. 

FEE CALCULATION 

1. BASIC FILING, SEARCH, AND EXAMINATION FEES (U = undiscounted fee; S = small entity fee; M = micro entity fee) 

FILING FEES SEARCH FEES EXAMINATION FEES 

A1mlication Tirne !!..1fil ~ .MJfil !!..1fil ~ .MJfil !!..1fil ~ .MJfil Fees Paid (~I 
Utility 300 150* 75 660 330 165 760 380 190 1 720.00 
Design 200 100 50 160 80 40 600 300 150 

Plant 200 100 50 420 210 105 620 310 155 

Reissue 300 150 75 660 330 165 2,200 1,100 550 

Provisional 280 140 70 0 0 0 0 0 0 
* The $150 small entity status filing fee for a utility application is further reduced to $75 for a small entity status applicant who files the application via EFS-Web. 

2. EXCESS CLAIM FEES 

Fee Descri11tion Undiscounted Fee (~I Small Entin'. Fee (~I Micro Entin'. Fee (~I 
Each claim over 20 (including Reissues) 100 50 25 

Each independent claim over 3 (including Reissues) 460 230 115 

Multiple dependent claims 820 410 205 

Total Claims Extra Claims ~ Fee Paid (~I 
20 -20or HP= 0 X = Multi11le De11endent Claims 
HP= highest number of total claims paid for, if greater than 20. ~ Fee Paid (~I 
lnde11. Claims Extra Claims ~ Fee Paid (~I 
1 -3or HP= 0 X = 
HP= highest number of independent claims paid for, if greater than 3. 

3. APPLICATION SIZE FEE 

If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer listings under 37 CFR l.52(e)), 

the application size fee due is $400 ($200 for small entity) ($100 for micro entity) for each additional 50 sheets or fraction thereof. See 35 U.S.C. 

41(a)(l)(G) and 37 CFR 1.16(s). 

Total Sheets Extra Sheets Number of each additional 50 or fraction thereof ~ Fee Paid (~I 
- 100 = / 50 = (round up to a whole number) X = 

4. OTHER FEE(S) Fees Paid (~I 

Non-English specification, $130 fee (no small or micro entity discount) 

Non-electronic filing fee under 37 CFR 1.16(t) for a utility application, $400 fee ($200 small or micro entity) 

Other (e.g., late filing surcharge): 

SUBMITTED BY 

Signature /Paul J. Parins/ I Registration No. 
(Attorney/Agent) 54,358 Telephone 651-275-9831 

'- Name (Print/Type) Paul J. Parins DateAugust 22, 2019 
This collection of information is required by 37 CFR 1.136. The information is required to obtain or retain a benefit by the public which is to file (and by the US PTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the 
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

I/you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 

,J 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which 
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission 
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and 
Trademark Office may not be able to process and/or examine your submission, which may result in termination 
of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of 
records may be disclosed to the Department of Justice to determine whether disclosure of these 
records is required by the Freedom of Information Act. 

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

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

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency 
having need for the information in order to perform a contract. Recipients of information shall be 
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 
552a(m). 

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

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

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that 
agency's responsibility to recommend improvements in records management practices and programs, 
under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the 
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or 
Commerce) directive. Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either 
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine 
use, to the public if the record was filed in an application which became abandoned or in which the 
proceedings were terminated and which application is referenced by either a published application, an 
application open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local 
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or 
regulation. 
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DECLARATION (37 CFR 1.63} FOR UTILITY OR DESIGN APPLICATION USING AN 
APPUCAT!ON DATA SHEE'f (37 CFR 1.76) 

~-----~-----·----------·--·--------------------------------------, 
, TiU1:H::if COATJNGS 
_}nverlllon ------~- ·---------------· , 

-~-t-t~_:_·~_1_o_, __ o_a_L_oo_o:1:,u:s:{:P:2-4_w:· :u:s:0-0_-:c:0=1-~-~-! .. -... -.... -... -... ==~~~-.... -... -.... -... -.... -... -.... -... -.... -... -.... -... -.... -... -.... -... -... -- I 
1-'\s the below named iMentor. I hereby dec,lare that 

This dedara!:ion CJ The attached app!icatlon; and/or 1 
is directed to: 

United St-ates application or PCT international application no. 
PC1/GB2;01(31051668 filed on June a. 2016; andior 

[J The application ha16ng the above~identined attorney docket n1..unber on the 
specifo;ation as flh2.,d, or the above.--identi!foid tlt!e on the spedflcation as filed. 

The above-identified application was made or autl1odzed to be made by rne. 

I t)e!ieve that ! am the or!ginaJ inventor or an original Joint inventor or a claime<J invention in !he app!k:atlon. 

! hereby state that I have reviewed and understand the contents of the abovi,Hden@ed application, 
incfudlng the daims. 

I am aware of !he duty to disclose inforrna!Jon which is material to patismtabi!ity as deflned in 37 CFR 1.56, 

I hereby acKnowledge that any 1;,vHtfu! false statement made in this declaration ls ptmishable under 18 
U,S.C. 1001 by fine or imprisonment of not more than five {5) years, or boH,. 

LEGAL NAME OF INVENTOR 

Inventor: Stephen Richard COULSON 
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DECLARATION (37 CFR 1,63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

GBL0007/US {P24MUSO(M:::D7QC) 

As the t:ekiw named inventor, ! hereby declare that: 

Tt,is declsration 
is direi:;ted to: 

[] The attached application; andior 

8J United States application or PCT international appHcation no, 
PCT/GB2016f05.1688 med on June S, 2016: andior 

0 The app!icafo:m having the above-identified attorney dock.et number on the 
speciflcalion as filed, or the above-lden@ed title on the specification as filed. 

The above-·identified application w-as made or authorized to be made by me, 

! beileve that l am the odgina! inventor or an original joint inventor of a claimed inventi.on !n the applicafo:m. 

I hi;ireby stc:1te that I t1ave reviewed a11d understand the contents of the above-identified application, 
including the claims, 

! c:1m a1,vatre of the duty to d!sdose informafa.in which is ma!erlal to patentability as defined in 37 CFR 1.5fL 

! hereby admowl!;idgi;i that any wmfu! fa!se statement made in this declarnUon is punishable under 18 
U.S.C. 1001 by fine or imprisonment of not more than flve (5) yearn, or both. 

t LEGAL NAl\11E OF INVENTOR 
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DECLARATION (37 CFR -U33} FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1,16} 

As lhe below named inventor, l hereb11 dedare that 

This aedaration 
is directed to: 

0 United States application or PCT internatii:ma! application no. 
PCT!GB:2016/051008: filed on Jun~ tt 2016; and/i:,ir 

[J The application having the above-identified atti)mey docket number on the 
specification as fi!e<l, or the above•identlfied title 011 thio! sp1:icificatkm as med. 

The above-identified application 1,vas made or authorized to be made by me. 

I believe that I am the original inventor or an original j1::iint inventor of a: claimed invention hi the ~~ppHcalion. 

! hereby state that l have reviewed and understand the contents of the above-identified application, 
' lnduding the claims, 

! am aware of the duty to dlsdose information which is material to patentabmty as defined ln 37 CFR 1,56, 

I I hereby acknowladga that any wl!lful false statement made in this dedar:afa:,n is punishable under 18 I U,S.C, 1001 by fine or imprisonment of not more than five (5} years, or both, 

i 

LEG.AL NAME OF INVENTOR 
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Dot: n.1de: Oath 
Oocwment be~aiption: Oath or decfaml!.io11 filed 

PYOtA-tAlOt {0 t~: :n 
.4f-pt0\•ed fi:>r U~>) ?ht~~j~fl i 11'-lon:t:~Q. 0MB GG~i.,OCt~:,? 

Ll. $., p~~~H tm~ T f~d*•H~~'k omt*:. V ,~l. Of~P~~~-f !'..-U~t.n rn: cor-,~ME:R f;E;: 
Urn.:,r;:r !"!1:~ P:s~r~<!Rk R-sW..:-t~~~~ Aci nf ~ ~3.~& nn p~:-~ms- :sr~ rm1v~:)"'!{1 ::,'> m-:sp,md i.)'> ::i: {'..t>1h)t.t•n..~ <~f kl:f;:,m13ti1~1 \Ji1~'!iS !:t t1~ci~}'$ -e'l ~~~<.t OM~ ~~ire~ nu-r<"'1:£l,W ·. 

SUBSTITUTE STATEMENT fN LIEU OF AN OATH OR DECLARATION FOR UTILITY 
OR DESIGN PATENTAPPUCATION (35 U,S,C.115{d) ANO 37 CFR 1.64} 

Tifl~ of COATINGS 
!nve11ffon 

Tn1:s slatem~nt is directa<! to: 

0 The attacha<! app!i;.,-:atlon. 

OR 

ill}Uni!ed Stsies applicatl(m or PCT international app!ica.tion rmml:l~r 
15/735!130 December 8, 2017 

filed on 

LEGAL NAME of inventor to whom tlli.s substi:tut:e statement applies: 

(Eg., Given Ni3me {first and middle {if any)) ;3nd Family Nam,;; or Surname) 

Clive Telford 
R;esiderice {except for a deceased ,ir legally incapacitl3ted lnvefl!or}: 

Citv La.• .. '"· , .... lcounlr« 
!\•laifmg Addres-s (ex<:>~ll'~ for a decea?Sed o.- legal!)' inc;,;:i;.dla!M invmtor). 

j ! 
Lour.b-11 

l 

"":.ily !Slate l.zl,1 

l be!iew~ ti1e ab(MM1amed inveo!cr or join! inveo!or to be me original inv<:mtor or an orig111al joint frwentor of a <::Jaimed irwenllon 
in the applica!ion. 

ThB abova-klenti!i&d appHca.tio,1 was made or au!honwd to l~ made by me. 

I hereby ,3cknowlm:lge !hat any willfo! fa!sg st<'ltiament niade ir, !Ns statei110,,mt is punishable ,mder tS U.S,C, 1001 by fine or 
imprisonmecnt of no! more trian five (5) years. or both. 

Re!i:itionship to !he inventor to whorri !his substitute statemMt applier,: 

□ I legal Representa!ive (for de,:>~ased or !ega!!y incapadta!ed inventor anfy), 

.i : ............... 
f\isislgn~e, 

LJ Person t(l w'hcm the inventor is lmctar an obligation to assiQt\ 

[] Pers.en wt,o olher1.<1ise sho'i\.<s a :wffici,ml proprietary intiweest ki the matter {petmori 1.md$t 37 CfR 1 .46 is reQui1~), ar 

□ Joint 1.M@WL 

.. tP;:ige i of2J 
Th;$} ~~~r.~f.jn .:Ji 1:-dw-m?.tivfl ~~ r~quiffi:j t-s,( ·Jt( tts.c. ·t 15 .si-1d J7 Cf~ l _.6~·- -~l"! ir~r,'>rrr1:st;~-m :~~ ffl~1k'~d t~ tlbtac~ or r~~n• .s ~~n~m tty th~ p;,c~k: wM:K:h :~.tQ tij*· tw·:<l 
by l:h~ USPTO t~ !)(G<~S~) a~t ~ppfa;a~U:c~ {}c.t.0tld~:1tia:'ityis ~:a,~i7::m~ by 35 U.S.-C .. 1~~2 ;sr.d 3? C~R 1. ~:land 1. i~~ thi$: r;'.,-tl1k-;t:t~r:, S~"¢~hm .. 'li~ !:tl ;;s~~ 1 ~!mfle, t~ 
)':{'.:?r,~~t~, {r,dt.'.ii:ng. ij8~~-5rir':g, P.~W1fl~; ~Nd ~,bmmC~ij the ):{'.m1pl:et.~d 3~,pX<-a?~~n fan·r~ tot~~ ttS.PT~.). T;me .. ,~1 ~-elf): 4~~ndkcg UP'(t~'f {he i~xt~iG~;:1! {~~?'- An¥ 
u,n:~~~ntz on th~ Qm:ci.::rH ~1 ~m* s,au ~{;l:){Ui"~w$ ro ~{.tm~s:1~~ ~i:~ f!)rm ¢~dh1" :Zt:t~J~.f}~uoos for rnd~)';:i.►~ ~hi?., t~urn~n. ~w-uM t,g ~~n·: ~~ h\e t:hi~t tt1ff.\rr:1~is~r~ 0:~iQX,. UJ>s 
P~t~m ~~);1 Tm{l:i~m...~,~~ 0~(:F.. U.S .. P~p&rtm~flt of C<~mm~,~-::~, ~,O, Sc•►,' t4t(Q .. Ai~~M4r!:i;1:~ VA 22.ltJ,·'i4$(t 1)0- N.:.)T :~tEf:.~O f:E.E:S OR·G.:.)M?tJff~O· ~!.)R:M~ ·re 
TNIS AOORESS. SEll!O TO: C◊!llmlS.<;il.H\~!'forP.atent~. f',0, 6<"lCK 1450, Ah~~l"l(fria, \/A nJ·i3•14..'SO, 

!{yr;:·~ ms-:!d 8~~~,:.:=:t.s:nf.'~ i-N q.;m-;:d:~-t.: .. ng !~~ fC'l"nt r:~1N ~-~w~:.:..Pf0-~t~& S.fofJ ~l:)i."5~~ ~);..~'i·c,-;• <-
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P1DfS~~/ .. ~{\(.q (tP-,1:3} 

t~µ:iw~d f,;_it' usf:'. th~·ct.iSh f UJ{ii:.:'U~C, 0M8 C~1~-0t(!~! 
U.S.. P:S!:!:}nt *~d r~~:s:•~~m~tk: omt:)}: U.S. 0~2P .. ~T~U~Nr or (;OMM~~RCE 

u~~:.k-tt th~ Pa~~fw•.:nie. R~<J~~ih;m .~<.:t t}:. H:-st5, rm p5:'r~:.lfi~ ¢fl$ rn~1u1rn~l ;.~ rn~~mt IS} {1 t:~4:~~{il:<n :..i· i~~iv::-m~tifJn ~nl*~$c :h~ilif!t&~r$ ~ ~:s.fai.OM~~ ~t•lff:it mmlb9.-r. 

C SUBSTITUTE STATEMENT ) 
-

Cir~umstances permit!ir.g execulion tif thi:s substitute stateme11t 

(i] Inventor is ;fo,.£:i3sed, 

[~~] inventor i.s und,;r !ega! ir.capaci!.y. 

[] !nven!i.Jr c~umot be fownd or reachetl after diUgent etfort. or 

r .. ·1 Inventor has refused to execu!e the oath or dedarallm, ,mder 37 Cf-R 1. 63. 

!f lhern· am jolr,! inver,t,m,, p!i?ase check the appmpriate bo':<:: belO'N'. 

[il An aµplica.tkm data shes! under 37 Cf.R 1,76 W'T0lAL-'V14 or equiva.lent) naming the entire inventive entity has lleen 
or is wmintl}• submitted. 

OR 

0 An applica!ion data sheet under ;37 CfR 1.75 {PTO/A!Ai14 or equivalent) has not l:leert submitted. Thus, a SwhsllMe 
Statement Sui:<plernenta:! Sheet {PTO.i'.Al1V11 or e~uiv;3Jem} naming !he entirsi inventi1r~ e.'lli!~· .md pnwiding invent1.1r 
infon'r!alion is .s!!:acned Soo 3T CFR 1 .64-{b}. 

WARNING: 
Pet!lkmedapp!io::-anl is cati!kined lo a1n:ild submittfrig personal information in dowments fi!e:ci kt a paten! application l~at may 
wntributa: lo identity tneft. Pa:mo.nal inforn1ation suet; ms social s,3curily mimbers, bank account numtmrs, or cmdit cam numb10rs 
(olher !:han a che<.'J.; or erect~: c.aro autt101izi:Hion form PT0---202,!l subm,tled fur payment purposes)- ii nevect raquiroo oy !he USPTO 
,o S\.!ppoit a petition or an apptic-ation, !f !his t)'pe of µernonai informa!.io!'l is included in <k1<:urnents submitted to the USPTO, 
[:Petitior,ernhippHcan!s should cor,,.it!er redacling $UCh pemonal inform<1!icn from the documents before submitting them to !he 
USPTO. Petotionerlapplicant is ao,1is,3d ttiat the recorct of a patent applk.atiori is available to the pubiic after pub!icalk:m of !he 
epµlicatiM (unless a m:m-i;mb!ica!ion r!lf-tli-est in compliance with 37 CFR 1.213(a) is made ln !he application) or issuanc:e r.,f a 
pat$!flt Furthermore, the record from 1m abamfoned applicaiion may also be: avaliable to !he public if the application is 
refermicM fn a published aµp!ic.'3llon or an imsuecl patent (see 37 CFR -i, ·14). Checirn ancl credit card aumor1ta!fo11 forms 
PTO-WM sutmitted lor payment purpc0Se$ are not reteiried l11 !he appHcat,on me and therefore are Mt j:lltblk:ly available, 

l:>ERSON EXECUTING THIS SUBSTITUTE STATEMENT: 

Name: Dr. Stephen Coulson lo-ate (Op!i•:lna!}: 
l.? l« 
l.."', >..-! ! 

>~~. A ,,. // /' 
Signaiurn: 

'-, { l ,,...-1 
-. ..,.,...,,.,..-..-•'-" ........ -.~ ...... --......... ~-..•· . .-'> ' ----..,_,. ,..,.,..,.• \... 

APPLICANT NAME ANO TlTtE OF PERSON EXECUTING THIS SUBSTITUTE STATEMENT: 
!f the applicant ls a jmh,!.ic entity, list the applicant name: and ihe !l!Je of the signer: 

P2i Ltd 
.t\ppl!canl Name: 

Title of Pernon Exm,':Wllng CSO 
This s,..ibsli!1Jt~ Sta!emant • Founder, President lnforrnation Security 
The sii:mer. \'.,"hOS<i! tith1 is suol'.lhed <'!Mve. is aulhoriwii to act on tetmlt ot !!1<:l applicant. 
Resid~m:e of the signer (unfoss provided ln an ai:iplieatkm dat.! sheet, f.'TOfA!A/14 or equivalent): 

Abingdon I boun!ryGB Clty lStat!3 
Mailing Acldt~ss of the sl'gn-er (4nl~ss pr◊vid-ed in an appllcatlti!1 data sheet, FTO/AfA/14 er -equivalent) 

9-12 North Central, 127 Olympic Avenue, MIiton Park 

'city Abingdon i l ox-14 4SA i GB 
!Staie !Zlr, j(-:outl{I\t 

i'-k,te· iJse ,m addifon,3! P'TOlAlAJO:? fomi fat each inven!or who is deceasm:l, tegal!y incapac.ita!e:d, c:mmot bi:: fc,wnd ar rem;hed 
after dmgent efll)rt l)r hi3s refused to @ec:.ite the oath or declatafor1 under S7 CFR 1.6-3, 

010 of 304



Privacy ;-'\ct Staternent 

The Privacy Act of 'l914 (P,t, 93•519} rnquiies th::ii yaw M given cerfain infonna!:ian in OJnnec:!im) 
'#ilh yc,t;r ,i,,bmisslon oi ti::e :l!lb:tc:!'1,~d form rda\1~ to ,.l p,it~mt applk~ition or patent Acmrding!y, 
p1-1rsi-1ant to the retwiroments cf the Act, please be aclvisect that (l) the general aiAnorlty fur th<,, 
collectio,1 oHhis lnformatio11 ls 35 U.S .. C, 2(tl)(2); (2): fumishing of the inforrr1,3ticn soticiteci is voi; .. m!ary: 
and (3) &le principal p\Jrpose fon•lf:ich the information ii, l,sad bf the U.S. P;:itent ,lrnl Tt<1dernark 
Office is to process andrcr e:,;amine ycur submission re!ateo to a patent applit-atio,1 or patent. lf you do 
not fwrnish the req.uestect infam1atien, the U.S. Patent and Trademark Office mav not be able tc 
pn::tGe~~~ and/:(~r ~t<~Jrr!lne your $Ubrrtissit)n1 ~\1hk:h may· ns-su}t hi tern1ir~afian of proC-eedlnf~S nr 
abandor.rr.~e:1t of the ~r.~pnc.at{on or expiration ti tl:tl patent 

2. 

4, 

7. 

8. 

Tiw infennat;cn en tnis form wm be treated coniir:lentially to the e;,;.tent allow-en under tne 
Freedon1· of lnkirrriation .t\ct (5 tJ.S.C. 552) and the Prtvacy .t'.Ct {5 U,S.C 552~}. Records• frorn 
ttt!s $~tstem t)f records may tt:t~ d!sc}c,$fSd tb the Departme::~ of .JusUQ-S· to deterrnh·te ~~hett~er 
disdo1;ure of these r;;,cords is r,:,quirnd by tiw Freeoom ot intormalion Act 
~1< f'eturd fro?;l t:hf$ syst~~n1 or n~c,1rcts n1ay be: tfo~·;c.k::setj, as ~1 n .. 1tJtine us~, in the course of 
pr€:St3:nt!ng B\.~dence ta· ~3- cotfft, rnag·!stratel or admlnistra:fr~.te t:ibunai1 }n::-:iudinfj d*~t~nsute~ to 
opposing cotmim! in the course of settlement negotiations, 
/-\ record in lhi$ 5y:stem of rnccm:k. may' be di$d0'2<ed, a5 a r<m!ine mm, to a Member cf 
C:.01:gres:S subrnllt!ng a reqLiest 1nvcMrig an indlvict,m.l. tc when, lhe rec.nra perta.ins, when the 
;r,dlvictwal ha.s raq\Jestect assistance iron, tr1e 1"..,1embet with respect to tn~ sLibject niatter of tf,e 
re<:<ml 
1-\. t~1tX.'rd irl thft sy·-sten1 of c·ecords rn:;~y be di:~aa.iosed, as a r<n.dJrle U5e, tt::t a coritractor· vf the 
,qgeney having me,'S\d for the lnfmm;;ition in an:ler to perform ;;i ,x)r;tmct Reclpk,nts ef 
information s11an be required tc compiy \'<,1th !he 1-eq:J1remen!S of trre Pnv'acy Act of ·1~174. as 
an·iendect, p,,:11lmnt to 5 U-8,C. 55'.2a(m,l, 
,,~\ ri~c,1nj rel:;~ted k1 an internatk~cB:l .-\ppHcat!~Jrt fHed i.rnd~1r ttH~ P~f~Wit Coc;p~~r::tt£on Treaty in 
this systBm of records nt{3V tie dfa;cJosed.. as a: routk:ft t~se,. to the !nternaiiona! 8-un:1::su or ttH~ 
Wedd !nteHec.tw! Propeft)' Organization, i::,ursu;,;.mtto tM Patent Cooperation Treaty. 
A record in this wstern of recor<ls may be <ii:Sck:ised, as a routine use, to another federn! 
agenc.y fur purposes of National Security review (35 u.s .. c. 'l!3'1J and for t'e\,~<::W' 1xirsl..iant to 
lh,~ Namlc Energy Act (42 USC, ;rnl{cJ}, 
l\ record fi°iJn1 U'"i:?-s systern (1frecardt n1:ay be· d!S(~osed, as a routine use. to the ><\ctrnh··Hstrator1 

General St~n.:{ces,. or hisftHsr des!gnt~e. durjng an fn:&pection (Jf r~~con:i$ eix~ducted by GSl)t as 
part of that agency's respons:t.,\Hty' tc• recommend improvements in records management 
practices and progr-ams, under aut11ority of 44 LL$, C. WM and 2$00 .. Suc.h disdosure shan 
be made in accordance >,\litfl the GSA regw}ations g,:ivemi!1g inspection cf records tor this 
purpose. and any other relevant ( ie., GSA or Co-mmen::eJ directive Such dlisclosum si::aH not 
be uaecl tc, make determinations about ind1vJdua!s 
A record from lhis sy-ste1n of recnrds may te disclosed, as a rnutrne use, to the public a:fier 
either ptlbiiG13tkln ,if ti'ie appHC<ll3Qfi pUt":<U,3!1{ l:o 35 u .. s,c. 122{tl) (!! i$$UiSf:Ce or a pl:lti~nt 
piJrs,mnt to 35 U,S,C. "H.Vi. Further, a record may be dis.closed, s,,bject to the iimit&tions of 37 
CFR ·t 'l 4. <lS a rawline use. to t~ie pub!;c if the n~ccrct was filed in an applic.eitton which 
bec:arne ab::~ndon•~d or in ,~•bJcf! !Ju~ proct~dings \tV.en~• tenninated and '.:\1°1ich appHcation is 
reh~renr-..t-3d by ei:!her a pubfashed app!h:::.B.tfon. an app!!c:3-tfort op<::n to p:..iblic :nspec.ihJn or {~rl 
1sswed patent 
A rscord from tt,is sy~tem of remnll> rn,ly be di:scl<ised, as a rou!ine wse, lo a Fecteral. Stat,~, 
er local i:~~ .... -\~ erJorc~~rnt~nt (3gencv t ;f th~~ USPTO bi:~critnes ::~o;,\:'i3re af ;3: violation or pot~.ntt::d 
violation of !aw' er regwiation, 
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Doc Code: PA.. 
Document Description: Power of Attorney PTO/AIA/82A (07-13) 

Approved for use through 01/31/2018. 0MB 0651-0035 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the 
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of 
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is 
directed, the Power of Attorney will not be recognized in the application. 

Application Number Not Yet Assigned 

Filing Date Herewith 

First Named Inventor 
Stephen Richard COULSON 

Title COATINGS 

Art Unit Not Yet Assigned 

Examiner Name Not Yet Assigned 

Attorney Docket Number GBL0007/US/2 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Paul J. Parins/ Date (Optional) August22,2019 
Name Paul J. Parins Registration 54,358 

Number 

Title (if Applicant is a 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If 
more than one applicant, use multiple forms. 

lvl *Total of 1 forms are submitted. 

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by 
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed 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 to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require 
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

ff you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Doc Code: PA.. 
Document Description: Power of Attorney PTO/AIA/82B (07-13) 

Approved for use through 11/30/2014. 0MB 0651-0051 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number 

POWER OF ATTORNEY BY APPLICANT 

I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or 
the boxes below. 

I Applicatlon Numb..- I Filing Date 

I 
(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.) 

0 I hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and 
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in 
the attached transmittal letter (form PTO/AIA/82A) or identified above: I 
OR 33072 I 

□ I hereby appoint Practitioner(s) named in the attached list (formPTO/AIA/82C) as my/our attorney(s) or agerit(s), and to transact 
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the 
attached transmittal letter (form PTO/AIA/82A) or identified above. {Note: Complete form PTO/AIA/82C.) 

Please recognize or change the correspondence address for the application identified in the attached transmittal 
letter or the boxes above to: 

~ The address associated with the above-mentioned Customer Number 

OR 

□ The address associated with Customer Number: I I 
OR 
Firm or 
Individual Name 

Address 

City I State I I Zip I 
Country 

Telephone I Email I 
I am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box): 

I P2i Ltd I 
□ Inventor or Joint Inventor (title not required below) 

□ Legal Representative of a Deceased or Legally Incapacitated Inventor {title not required below) 

0 Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's title if applicant is a juristic entity) 

□ Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the 
aoolication or is concurrently beina filed with this document) (provide signer's title if annlicant is a iuristic entity) 

SIGNATURE of Applicant for Patent 

The undersigned {whose title is supplied below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity). 

Signature ~. (?,,. I) I Date (Optional) 126 October 2016 

Name Dr. Kenneth Armour 

Title In-House Counsel , P21 LTD 

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements 
and certifications. If more than one applicant, use multiple forms. 

0Total of 1 forms are submitted. 
This collect1on of information 1s required by 37 CFR 1.131, 1.32, and 1.33. The mformat1on 1s required to obtain or retain a benefit by the public which 1s to file (and by the 
USPTO to process) an application. Confidentiality is governed 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 to the USPTO. Time will vary depending upon the individual case. Any comments on the amount 
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner 
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

ff you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number GBL0007/US/2 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention COATINGS 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2: 

D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 11 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El l3tephen ~ichard J:OULSON I El 
Residence Information (Select One) US Residency • Non US Residency Active US Military Service 

City ~bingdon l1country of Residence i l~B I 

Mailing Address of Inventor: 

Address 1 ~o P2i Lid 9-12 North Central, 127 Olympic Avenue 

Address 2 Milton Park 

City I J'l-bingdon I State/Province 11 

Postal Code I px144SA I Countryi I ps 
Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El !Jelwyn I !=VANS I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City ~bingdon IICountry of Residence i l~B I 

Mailing Address of Inventor: 

Address 1 ~o P2i Lid 9-12 North Central, 127 Olympic Avenue 

Address 2 Milton Park 

City I J'l.bingdon I State/Province 11 

Postal Code I pX144SA I Countryi I PB 

Inventor b I Remove I 
Legal Name 

EFSWeb2.2.12 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number GBL0007/US/2 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention COATINGS 

Prefix Given Name Middle Name Family Name Suffix 

I El J'l.ngeliki I t,IOKOU I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City ~bingdon IICountry of Residence i l~B I 

Mailing Address of Inventor: 

Address 1 ~o P2i Lid 9-12 North Central, 127 Olympic Avenue 

Address 2 Milton Park 

City I J'l.bingdon I State/Province 11 

Postal Code I px144SA I Countryi I ps 
Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El J:live I lfELFORD I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City ~bingdon IICountry of Residence i l~B I 

Mailing Address of Inventor: 

Address 1 ~o P2i Lid 9-12 North Central, 127 Olympic Avenue 

Address 2 Milton Park 

City I J'l.bingdon I State/Province 
11 

Postal Code I pX144SA I Countryi I ps 
All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I Add I 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

D An Address is being provided for the correspondence Information of this application. 

Customer Number 33072 

Email Address I I Add Email I I Remove Email I 

EFS Web 2.2.12 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number GBL0007/US/2 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention COATINGS 

Application Information: 

Title of the Invention :;QATINGS 

Attorney Docket Number ~BL0007/US/2 I Small Entity Status Claimed □ 
Application Type Non provisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) Ir I Suggested Figure for Publication (if any) 11 
Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.C. 111 (c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 
filed application 

Publication Information: 

□ 

□ 

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

Request Not to Publish. I hereby request that the attached application not be published under 

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

Representative Information: 

. 

. 

;_ 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: • Customer Number I US Patent Practitioner lo Limited Recognition (37 CFR 11.9) 

Customer Number ~3072 

EFS Web 2.2.12 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number GBL0007/US/2 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention COATINGS 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number" field blank. 

Prior Application Status !='ending . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I Continuation of . 15735130 ~017-12-08 

Prior Application Status l=xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~5735130 ► 371 of international . PCT /GB2016/051688 ~016-06-08 

Additional Domestic Benefit/National Stage Data may be generated within this form 
I Add I by selecting the Add button. 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (PDXi the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1 ). 

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

~5386017.6 f=P J/015-06-09 

Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. I Add I 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

□ 16,2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 
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Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

GBL0007/US/2 Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention COATINGS 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see 
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph Bin subsection 1 below). 

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the 
authorization by checking the corresponding box A or B or both in subsection 2 below. 

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an 
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s) 

A. Priority Document Exchange (PDXl - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h) 
(1 ). 

B. Search Results from U.S. Application to EPO - Unless box Bin subsection 2 (opt-out of authorization) is checked, 
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search 
results from the instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The applicant is reminded that the EPO's Rule 141(1) EPC (European Patent Convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
the instant application. 

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s) 

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number GBL0007/US/2 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention COATINGS 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Tille 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 11 I Remove I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I Clear I 

• Assignee 
I 

Legal Representative under 35 U.S.C. 117 
I 

Joint Inventor 

Person to whom the inventor is obligated to assign. 
I Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

1~1 
Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. ~ 
Organization Name I t2i Lid 

Mailing Address Information For Applicant: 

Address 1 ~-12 North Central, 127 Olympic Avenue 

Address 2 Milton Park 

City l\bingdon State/Province 

Country I t,s Postal Code OX144SA 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. I Add I 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number GBL0007/US/2 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention COATINGS 

Assignee 11 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. □ 
Prefix Given Name Middle Name Family Name Suffix 

I B I I I I B 
Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City 11 State/Province 

Countryi 11 Postal Code 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
selecting the Add button. I Add I 

Signature: Remove 

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b ). However, if this Application 
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see US PTO Form PTO/AIA/81) on behalf of all joint inventor-applicants. 

See 37 CFR 1.4(d) for the manner of making signatures and certifications. 

Signature If Paul J _ Parins/ Date (YYYY-MM-DD) 12019-08-22 

First Name faul J_ I Last Name I rarins Registration Number ~.358 

Additional Signature may be generated within this form by selecting the Add button. I Add I 
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Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number GBL0007/US/2 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention COATINGS 

This collection of information is required by 37 CFR 1. 76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of lime 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: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent 
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information 
is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and 
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S. 
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of 
the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) and the Privacy 
Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of 
Information Act requires disclosure of these records. 

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

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

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform 
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 
552a(m). 

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

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

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an 
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and 
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of 
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about 
individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C. 
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1. 14, as a routine use, 
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes 
aware of a violation or potential violation of law or regulation. 
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Doc code: IDS PTO/SB/OBa (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 11/30/2020. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Jstephen Richard COULSON 
STATEMENT BY APPLICANT 

Art Unit I ( Not for submission under 37 CFR 1.99) 
Examiner Name I 
Attorney Docket Number I GBL0007/US/2 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 ~822632 A ~989-04-18 Nilliams et al. 

2 p613393 B1 Roo3-09-02 Rauschnabel et al. 

3 p764758 B1 Roo4-07-20 3runze et al. 

4 a852693 B2 Ro14-10-01 egein et al. 

5 RE43651 E Ro12-09-11 Badyal et al. 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 
U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20040028931 A1 Roo4-02-12 Bletsos et al. 

EFSWeb2.1.18 023 of 304



Application Number 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I Stephen Richard COULSON 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number GBL0007 /US/2 

2 20040046165 A1 t/004-03-11 Hunze et al. 

3 20090267489 A1 Q009-10-29 l\rita et al. 

4 20100021998 A1 t/010-01-28 Sanyal et al. 

5 20100189914 A1 t1010-07-29 :;oulson 

6 20100203347 A1 t/010-08-12 :;oulson 

7 20120009231 A1 t1012-01-12 Herbert et al. 

8 20120051018 A1 t/012-03-01 ::lllgaard 

9 20120171386 A1 t1012-07-05 Bicker et al. 

10 20120321775 A1 t/012-12-20 Darker 

11 20140010969 A1 Q014-01-09 Bicker et al. 

12 20140322525 A1 t/014-10-30 egein et al. 
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Application Number 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I Stephen Richard COULSON 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number GBL0007 /US/2 

13 20140342103 A1 t/014-11-20 Petersen et al. 

14 20150291830 A1 Q015-10-15 Galbreath et al. 

15 20160284518 A1 t/016-09-29 egein et al. 

16 20180171171 A1 Q018-06-21 Coulson et al. 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 103881013 ~N A 2014-06-25 Chen et al. 

2 )434368 GB A 2007-07-25 D2i Limited 

3 )493264 GB A 2013-01-30 D2i Limited 

4 )834352 EP A1 1998-04-08 CIBA-GEIGY AG 

5 1557489 l=P A1 2005-07-27 Badyal et al. 
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Application Number 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I Stephen Richard COULSON 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number GBL0007 /US/2 

6 )711153 EP A1 2014-03-26 The Goodyear Tire and 
Rubber Company 

7 ~858117 wo A1 1998-12-23 THE SECRETARY OF 
STATE FOR DEFENCE 

8 )228548 WO A2 2002-04-11 DOW CORNING 
CORPORATION 

9 )3063938 wo A1 2003-08-07 I\STRAZENECA AB 

10 )003097245 WO A2 2003-11-27 SURFACE 
NNOVATIONS LIMITED 

11 )3/101621 wo A2 2003-12-11 SURFACE 
NNOVATIONS LIMITED 

12 )004065684 WO A2 2004-08-05 York et al. 

13 )005021833 wo A2 2005-03-10 SURFACE 
NNOVATIONS LIMITED 

14 )005089961 WO A1 2005-09-29 THE SECRETARY OF 
STATE OF DEFENCE 

15 )006129800 wo A1 2006-12-07 Morita et al. 

16 )007083122 WO A1 2007-07-26 D2i LTD 
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Application Number 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I Stephen Richard COULSON 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number GBL0007 /US/2 

17 )009046093 WO A2 2009-04-09 EXOGENESIS 
CORPORATION 

18 )009030435 wo A1 2009-03-12 UNIV AUGSBURG 

19 )011029628 WO A1 2011-03-17 SCHOTT AG 

20 )012158953 wo A1 2012-11-22 GADGET IP LLC 

21 )013132250 WO A1 2013-09-12 SEMBLANT LTD 

22 )014026967 wo A2 2014-02-20 EUROPLASMA NV 

23 )014155099 WO A1 2014-10-02 SEMBLANT LTD 

24 )015128627 wo A1 2015-09-03 P2i LTD 

25 )016198855 WO A1 2016-12-15 P2i LTD 

26 )016198856 wo A1 2016-12-15 P2i LTD 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 
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Application Number 

Filing Date 

INFORMATION DISCLOSURE First Named Inventor I Stephen Richard COULSON 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number GBL0007 /US/2 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 
ntemational Search Report and Written Opinion for International Application No. PCT/GB2016/051688, mailed 
November 8, 2016 (9 pages). 

2 
Bongiovanni et al. "High performance UV-cured coatings for wood protection", Progress in Organic Coatings, 2002, 45, 
359-363. 

3 
Search Report under Section 17(5) from UK Patent Application No. GB1403558.8, mailed on August 13, 2014 (4 
pages). 

4 
ntemational Search Report and Written Opinion from International Application No. PCT/GB2015/050521, mailed June 
5, 2015 (16 pages). 

5 
Search Report under Section 17(5) from UK Patent Application No. GB1503054.7, mailed on November 30, 2015 (4 
pages). 

6 
'Plasma treatment can apply liquid repellency to any material", Technical Textiles International, May 2005, pages 
23-25 (3 pages). 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 

EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered 11 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Stephen Richard COULSON 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number GBL0007 /US/2 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 
information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Paul J_ Parins/ Date (YYYY-MM-DD) 2019-08-22 

Name/Print Paul J. Parins Registration Number ~.358 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

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

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

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

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

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

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

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

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference FOR FURTHER see Form PCT/ISA/220 

P2494PC00 ACTION as well as, where applicable, item 5 below. 

International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year) 
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Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or 
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industrial applicability; citations and explanations supporting such statement 
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Citations and explanations 
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Form PCT/ISA/237 (January 2015) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

International application No. 

PCT/GB2016/051688 

item V 

1. Documents 

D1 WO 2007/083122 A1 

D2 EP O 834 352 A1 

D3 WO 2014/155099 A 1 

2. Independent claims 

Claim 1 relates to an electronic or electrical device or component thereof having a 
protective cross-linked polymeric coating made by plasma polymerization of a 
combination of components (1) + (2): 

(1) unsaturated monomer having the formula detailed in the claim 

(2) (poly)unsaturated cross-linking agent. 

Claim 40 relates to a method for providing an electronic or electrical device or 
component thereof having a protective cross-linked polymeric coating made 

by plasma polymerization of a combination of components (1) + (2) according to claim 
1. 

3. Novelty 

Claims 1 and 40, and the claims dependent thereon, are considered novel. 

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

4. Inventive step 

International application No. 

PCT/GB2016/051688 

Claims 1 and 40 do not involve an inventive step. Starting from document D1 (see 
claims 10, 11, 27; example 1) describing the plasma polymerization of component (1) 
for making protective coatings for electronic/ electrical components the skilled person 
would easily recognize by combining document D2 (see claim 8; p. 5 I. 59 - p. 6, I. 
1-2, example B-14) that adding an additional cross-linking component (2) allows to 
vary/ control the degree of cross-linking of the coating. See the application page 2, 
lines 1-10. At present it cannot be seen that the addition of the cross-linking 
component (2) is connected with any surprising beneficial technical effect which could 
substantiate the presence of an inventive step. The dependent claims represent 
trivial modifications of claims 1 and 40 which are obvious to the skilled person 
familiar with the present technical field. 

5. Industrial applicability 

The claimed subject-matter is industrially applicable. 
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Coatings 

This application is a Continuation of application Serial No. 15/735, 130 filed December 

8, 2017, which is a U.S. national stage filing of Patent Cooperation Treaty (PCT) 

application serial number PCT/GB2016/051688 filed on June 8, 2016, which claims the 

benefit of European Application Serial Number 15386017.6, filed June 9, 2015, wherein 

10 the entirety of each of said patent applications is incorporated herein by reference. 

Field of the invention 

This invention relates to protective coatings. Specifically, the present invention relates to 

protective coatings for electronic or electrical devices and components thereof, and methods 

of forming such coatings. The coatings can protect by being hydrophobic and so resist the 

15 ingress of water-based liquid into electronic devices, or they can protect by forming a barrier 

coating and so provide electrical resistance between the electrical parts of the phone and 

water based liquid. 

Background of the invention 

Monounsaturated monomers are used to make barrier coatings using plasma polymerisation 

20 processes (see co-pending application). 

The perfluoroalkyl chain monomers are also used for generating hydrophobic surfaces from 

pulsed plasma deposition processes (see WO 9858117 Al). 

The power of the plasma initiated polymerisation affects the nature of the polymer produced. 

The higher average energy inputs of continuous wave plasmas lead to more fragmentation of 

25 the monomer, and so the polymer loses structural properties of the monomer. In the case of 

lH, 1H,2H,2H- perfluorodecyl acrylate (PF ACS), there's less retention of the perfluoroalkyl 

chain and the contact angle of the surface coating is compromised. Higher plasma energies 

also lead to more crosslinking. For the lower average energy inputs of pulsed plasmas, 

there's better retention of monomer structure and less crosslinking. The greater retention of 

30 the perfluoro chain under low energy, pulsed plasma conditions leads to best levels of contact 

angles for the surface coating. 

1 
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5 When the perfluoroalkyl chains have eight or more fluorinated carbons (long chain), the 

polymer made from the monomer has a crystalline structure. When the perfluoroalkyl chains 

have less than eight fluorinated carbons, the resulting polymer is amorphous and so can be 

unstable in the presence of water (see "Molecular Aggregation Structure and Surface 

Properties of Poly(fluoroalkyl acrylate) Thin Films, Marcomolecules, 2005, vol 38, p5699-

10 5705) 

When long chain perfluoroalkyl polymers are produced by high average power (continuous 

wave or CW) or low average power (pulsed wave or PW) plasmas, then because of the 

crystalline structure of the long chains, the polymers are non-stick to the touch and stable in 

the presence of water. However, the feel and water stability of shorter chain polymer 

15 coatings is affected by the plasma power levels used. For example, when PFAC6 

(IH, 1H,2H,2H-perfluorooctyl acrylate) is polymerised in low power plasma conditions, the 

resulting polymer coating can have several disadvantages. For example the coating can cause 

water drops to spread out a little (slump), be marked by the presence of a water drop on its 

surface, have a tacky feel, or can be easily smeared (for example on substrates of silicon 

20 wafer and ABS plastic). 

By increasing the power of the plasma used for polymerisation, the polymer becomes more 

crosslinked and becomes more resistant to smearing. However, increasing the power has the 

concomitant effect of decreasing the water contact angle through more monomer 

fragmentation ( as described above). Figure 1 shows the effect of increasing the power to 

25 monomer flow ratio for CW plasmas in a 125 litre chamber: at a ratio of 4 W/µ1/min, the 

water contact angle is -85-95 degrees and the coating is tack-free. However, as the ratio 

drops, the contact angle increases and the occurrence of tacky/smudgy coatings increases too. 

Figure 2 shows the same effect for pulsed plasma conditions. These results show that the 

process window for producing tack and smudge-free coatings have a limited plasma 

30 processing range and the final coating has a compromised water contact angle. 

Accordingly, it is an aim to solve one or more of the above-mentioned problems with the 

prior art coatings. 

Statement of Invention 

2 
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5 An aspect of the present invention provides an electronic or electrical device or component 

thereof comprising a protective cross-linked polymeric coating on a surface of the electronic 

or electrical device or component thereof; 

wherein the protective cross-linked polymeric coating 1s obtainable by exposmg the 

electronic or electrical device or component thereof to a plasma comprising a monomer 

10 compound and a crosslinking reagent for a period of time sufficient to allow formation of the 

protective cross-linked polymeric coating on a surface thereof, 

wherein the monomer compound has the following formula: 

where R 1, R 2 and R 4 are each independently selected from hydrogen, optionally substituted 

15 branched or straight chain C1-C6 alkyl or halo alkyl or aryl optionally substituted by halo, and 

R3 is selected from: 

or 

where each Xis independently selected from hydrogen, a halogen, optionally substituted 

20 branched or straight chain C1-C6 alkyl, halo alkyl or aryl optionally substituted by halo; and 

n 1 is an integer from I to 27; and wherein the crosslinking reagent comprises two or more 

unsaturated bonds attached by means of one or more linker moieties and has a boiling point 

of less than 500 °Cat standard pressure. 

High levels of polymer crosslinking (formerly only achievable with high average power 

25 continuous wave plasmas) can be achieved by adding a crosslinking molecule to the 

monomer to produce a cross-linked co-polymer. This has the advantage of increasing the 

3 
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5 plasma processing range so stable coatings can now be produced in low average energy pulse 

plasma conditions. 

The high degree of retention of the hydrophobic monomer structures from the low energy 

pulsed plasma gives coatings of the co-polymer a good hydrophobic coating (as evidenced by 

water contact angles) and a coating that is not sticky or smeary to the touch. Thus, these 

10 properties make it suitable for the coating of electronic devices to prevent the ingress of 

water-based liquids from accidental damage. Such coatings typically have a thickness 

between 1 and 100 nm, preferably 1 and 50 nm. 

The coating may be described as a liquid repellant layer, typically a water repellant layer. The 

coating may repel water, an aqueous liquid such as rainwater, or oil. 

15 Alternatively, or in addition to providing a liquid repellent layer, the coating may be a 

physical barrier layer. 

The coating may be a physical barrier i.e. it provides a physical barrier to mass and electron 

transport. 

The physical barrier layer restricts diffusion of water, oxygen and ions. When the coating is a 

20 physical barrier it typically has a thickness of greater than 50 nm. 

The coating is a protective layer i.e. it prevents damage by contact with water or other 

liquids. The coating may provide is protective functionality by forming a liquid repellent 

layer and/or a physical barrier layer. 

The coating is preferably substantially pin-hole free to enable it to provide a physical barrier. 

25 Preferably AZ/d <0.15, where AZ is the average height variation on an AFM line scan in nm 

(as shown in Figure 3) and dis coating thickness in nm. 

The value of AZ/d tells us to what extent defects/voids on the surface of the coating extend 

into the coating, i.e. the percentage value of the depth of defect over total coating thickness. 

For example, AZ/d = 0.15 means that the voids on the surface only extend down to 15% of 

30 the coating thickness. A coating with a AZ/d <0 .15 is defined herein as being substantially 

pinhole free. If voids are bigger than this, the desired functionality is unlikely to be achieved. 
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5 The coating is preferably conformal, which means that it takes the 3D shape of the electronic 

or electrical device or component thereof and covers substantially an entire surface of the 

device. This has the advantage of ensuring that the coating has sufficient thickness to give 

optimal functionality over an entire surface of the device or component. The meaning of the 

term "covers substantially an entire surface" will depend to some extent on the type of 

10 surface to be covered. For example, for some components, it may be necessary for there to be 

complete coverage of the surface in order for the component to function after submersion in 

water. However, for other components or housings, small gaps in coverage may be tolerated. 

The coating may have a thickness of 50 to 10,000nm, optionally 50 to 8000nm, 100 to 

5000nm, preferably 250nm - 5000nm, most preferably 250nm - 2000nm. 

15 The coating may be electrically insulating and be sufficiently compliant that electrical 

connectors can be joined to the electronic or electrical device or component thereof and an 

electrical connection made between the electrical connectors and electronic or electrical 

device or component thereof without the requirement to first remove the coating. In this case, 

the force exerted by the electrical connector on the coating is sufficient to alter the structure 

20 of or even break through the coating local to the electrical connector, allowing the electrical 

connection to be made. Electrical connectors can typically be joined to the electronic or 

electrical device or component in this way for coating thicknesses of under 5000nm, and for 

high performance coatings below 2000nm. 

The electronic or electrical device or component thereof can typically withstand immersion in 

25 up to lm of water for over 30 minutes without failure or corrosion whilst power applied to 

the electronic or electrical device or component. The effectiveness of the coating can be 

determined by measuring its electrical resistance at a fixed voltage when submerged in water 

for a set time period; for example, applying a voltage of 8V to the coating of a device which 

is submerged in water for 13 minutes. Coatings having a resistance value of lxl07 Ohms or 

30 higher in this test are effective barrier coatings and the coated electronic or electrical device 

or component thereof will pass successfully an IPX7 test. The IPX7 test is the Ingress 

Protection Marking which classifies and rates the degree of protection provided against 

water. In the IPX7 test for phones, the device is immersed in water under defined conditions 

of pressure and time (up to 1 m of submersion) for a duration of 30 minutes. The device has 

35 to be powered on during testing and functional after 24 hrs. 
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5 In one embodiment, the coating is electrically insulating and has a thickness of less than 1 

micron and wherein a force of 5- 20g applied to the coating using a round probe with 1 mm 

diameter allows an electrical connection to be made with the electronic or electrical device or 

component thereof in the local area where the force has been applied. 

In another embodiment, the coating is electrically insulating and has a thickness of 1-2.5 

10 microns and wherein a force of 20-1 00g applied to the coating using a round probe with 1 

mm diameter allows an electrical connection to be made in the local area of the coating where 

the force has been applied. 

The coating may have a higher density than that of the corresponding monomer from which it 

is formed. For example, the increase in density may be at least 0.1 g/cm3
· The increase in 

15 density is explained by the highly crosslinked coating. The high density of the coating 

improves the barrier properties of the coating. 

The coating may form a surface defined by a static water contact angle (WCA) of at least 70°. 

A coating with a WCA of at least 90° is a liquid repellent, typically a water repellent layer. 

For fluorinated polymers, the coating may have a static water contact angle of at least 100°. 

20 The contact angle of a liquid on a solid substrate gives an indication of the surface energy 

which in tum illustrates the substrate's liquid repellence. Contact angles were measured on a 

VCA Optima contact angle analyser, using 3 µl droplets of deionised water at room 

temperature. 

25 Cross linker 

A basic requirement for the cross-linking reagent is the presence two or more unsaturated 

bonds, for example, -C=C- or alkyne groups. The unsaturated bonds are attached by one or 

more linker moieties. The linker moiety is not especially limited provided it joins together the 

two or more unsaturated bonds. The cross-linking reagent must have a boiling point of less 

30 than 500 °C, preferably from -10 to 300°C, optionally 180 to 270°C, most preferably 205 to 

260°C at standard pressure. It is a preference, but not a requirement, that the cross-linking 

reagent is not unduly hazardous for use in plasma processing, that is to say it can be used in a 

production environment where low levels of vapour do not present any significant health and 

safety issues (e.g. strongly oxidising, explosive, toxic, or has an offensive odour (e.g. stench 

35 reagent)). The crosslinking reagent preferably has one of the following structures: 

6 
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(i) 

where Y1, Y2, Y3, Y4, Ys, Y6, Y7 and Ys are each independently selected from hydrogen, 

optionally substituted cyclic, branched or straight chain C1-C6 alkyl or aryl; and L is a linker 

moiety. 

10 Most preferably L has the following formula: 

..-,.-~·y C::i ..... _., .. _....¥ § 

\.-··/ °'" V :::· '·-:,/ 
(iii) "!, ' 

1
'~ i 

where each Y9 is independently selected from, a bond, -0-, -0-C(O)-, -C(0)-0-, -Y11-0-

C(O)-, -C(0)-0-Yu-, -OY11-, and -YuO-, where Yu is an optionally substituted cyclic, 

branched or straight chain C1-C8 alkylene; and 

15 Y 10 is selected from optionally substituted cyclic, branched or straight chain C1-C8 alkylene 

and a siloxane containing group. 

In one most preferred embodiment Y 10 has the following formula: 

Y12 

(iv) 

20 wherein each Y 12 and Y 13 is independently selected from H, halo, optionally substituted 

cyclic, branched or straight chain C1-Cs alkyl, or -OY14, where Y14 is selected from 

optionally substituted branched or straight chain C1-C8 alkyl or alkenyl, and n is an integer 

from 1 to 10. 

Optionally, each Y 12 is H and each Y 13 is H, i.e. Y 10, is a linear alkylene chain. For this 

25 embodiment Y 9 is preferably a vinyl ester or vinyl ether group. 

Optionally, each Y 12 is fluoro and each Y 13 is fluoro, i.e. Y 10 is a linear perfluoroalkylene 

chain. 
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5 Typically, n is from 4 to 6. 

In another embodiment Y 10 has the following formula: 

·~t1$ '1-(~t-: 

t-1i-0-1i-1 
vw ❖ rn. 

(v) 

wherein each Y 15 is independently selected from optionally substituted branched or straight 

10 chain C1-C6 alkyl. 

In one embodiment each Y 15 is methyl, and each Y 9 is a bond. 

In a further embodiment Y 10 has the following formula: 

(vi) 

15 wherein Y 16 to Y 19 are each independently selected from H and optionally substituted 

branched or straight chain C 1-C8 alkyl or alkenyl. A preferred alkenyl group is vinyl. 

Optionally Y 18 is Hor vinyl, and Y 16, Y 17 and Y 19 are each H. In one embodiment each of Y 16 

to Y19is H. In another embodiment Yl8 is vinyl, and Y16, Y17 and Y19 are each H. 

In preferable embodiments for compound (i), L has one of the following structures: 

20 (vii) (viii) 

8 
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5 

(x) 

In another embodiment for compound (i) L has one of the following structures: 

(xi) (xii) 

For L according structure (vii), Y 10 is preferably an alkylene chain or a cycloalkylene, such as 

10 those shown in structures iv) and vi) above. The alkylene chain may be a straight chain 

alkylene chain. When Y 10 is a cycloalkylene, cyclohexylene is preferred, most preferably 1,4 

cyclohexylene. 

For L according to structure (viii), Y 10 1s preferably structure (iv), 1.e. an alkylene or 

fluoroalkylene chain. 

15 For L according to structure (ix), Y 10 is preferably cycloalkylene, such as the cyclohexylene 

according to structure (vi). 

For L according to structure (x), Y 10 is preferably structure (iv) wherein each Y 12 and Y 13 is 

F, i.e. a perfluoroalkylene chain. 

For L according to structure (xi) or structure (xii) Y 10 is preferably alkylene or cycloalkylene. 

20 Optionally the alkylene or cycloalkylene may be substituted with one or more vinyl groups or 

alkenyl ether groups, preferably one or more vinyl ether groups. 

When each Y9 is a bond, each Y 10 may be any of structures (iv), (v) and (vi). Preferably Y 10 

is a straight chain alkylene such that the crosslinking reagent is a diene, such as a heptadiene, 

octadiene, or nonadiene, most preferably 1,7-octadiene. 

9 
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5 When each Y9 is 0, each Y 10 is preferably a branched or straight chain C1- C6 alkylene, 

preferably a straight chain alkylene, most preferably a C4 straight chain alkylene, i.e the 

crosslinking reagent is 1,4-butanediol divinyl ether 

It will be understood that each Y9 group can be combined with any other Y 9 group and Y 10 

group to form the crosslinking reagent. 

10 The skilled person will be aware of possible substituents for each of the cyclic, branched or 

straight chain C1-C8 alkylene groups mentioned above. The alkylene groups may be 

substituted at one or more positions by a suitable chemical group. Halo substituents are 

preferred, with fluoro substituents most preferred. Each C1-C8 alkylene group may be a C1-

C3, C2-C6, or C6-Cs alkylene group. 

15 Particularly preferred embodiments of the crosslinker have alkyl chains for Y 10 and vinyl 

ester or vinyl ether groups on either side. 

A particularly preferred cross-linking reagent is divinyl adipate. (a divinyl ester) 

Another preferred cross-linking reagent is 1,4-butanediol divinyl ether (a divinyl ether) 

20 For the most preferred embodiments the crosslinking reagent is selected from Divinyl 

Adipate (DVA), 1,4 Butanediol divinyl ether (BDVE), 1,4 Cyclohexanedimethanol divinyl 

ether (CDDE), 1,7 -Octadiene (170D), 1,2,4 -Trivinylcyclohexane (TVCH), 1,3-

Divinyltetramethyldisiloxane (DVTMDS), Diallyl 1,4-cyclohexanedicarboxylate (DCHD), 

1,6-Divinylperfluorohexane (DVPFH), lH, 1H,6H,6H-Perfluorohexanediol diacrylate 

25 (PFHDA) and glyoxal bis (diallyl acetal) ( GBDA). 

For the alkyne crosslinking reagents according to compound (ii), L is preferably selected 

from a branched or straight chain C1-Cs alkylene or an ether group. L may be a C3, C4, Cs, or 

C6 alkylene, preferably a straight chain alkylene.Chemical structures for the particularly 

preferred crosslinking reagents are set out below in Table 1: 

Di vinyl Adi pate (DV A) 

10 
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1,4 Butanediol divinyl ether 

(BDVE) 

1,4 Cyclohexanedimethanol 

divinyl ether (CDDE) 

1,7 -Octadiene (170D) 

1,2,4 -Trivinylcyclohexane 

(TVCH) 

1,3-

Divinyltetramethyldisiloxane 

(DVTIVIDS) 

Diallyl 1,4-

cyclohexanedicarboxylate 

(DCHD) 

1, 6-Di vinyl perfluorohexane 

(DVPFH) 

lH, 1H,6H,6H­

Perfluorohexanediol 

diacrylate (PFHDA) 

GBDA 

1,6-heptadiyne 

F F 

F F 

F 

O~CH2 

H,c~o0o~CH, 

H2C~O 
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.....___-===:CH 
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CH 
1, 7-heptadiyne HC 

1,8-heptadiyne .....___---==:=CH 

Propargyl ether ==cH 

s Table 1 

Monomer Compound 

The monomer compound has the following formula: 

10 where R 1, R 2 and R 4 are each independently selected from hydrogen, optionally substituted 

branched or straight chain C1-C6 alkyl or halo alkyl or aryl optionally substituted by halo, and 

R3 is selected from: 

or 

where each Xis independently selected from hydrogen, a halogen, optionally substituted 

15 branched or straight chain C1-C6 alkyl, halo alkyl or aryl optionally substituted by halo; and 

n 1 is an integer from 1 to 27. Preferably, n 1 is from 1 to 12. Optionally n 1 is from 4 to 12, 

optionally 6 to 8. 

12 
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5 In a preferred embodiment R 3 is selected from: 

or 

where m1 is an integer from Oto 13 and each Xis independently selected from hydrogen, a 

halogen, optionally substituted branched or straight chain C1-C6 alkyl, halo alkyl or aryl 

10 optionally substituted by halo; and m2 is an integer from 2 to 14; 

In a particularly preferred embodiment the monomer is a compound of formula I(a): 

I(a) 

wherein each ofR1, R2, Ri, and Rs to R10 is independently selected from hydrogen or an 

15 optionally substituted C1-C6 branched or straight chain alkyl group; each X is independently 

selected from hydrogen or halogen; a is from 0-10; bis from 2 to 14; and c is O or 1; 

; or 

the monomer is a compound of formula I(b ): 

I(b) 

20 
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5 wherein each ofR1, R2, Ri, and Rs to R10 is independently selected from hydrogen or an 

optionally substituted C1-C6 branched or straight chain alkyl group; each Xis independently 

selected from hydrogen or halogen; a is from 0-10; bis from 2 to 14; and c is O or 1. 

The halogen may be chlorine or bromine, but is preferably fluorine for compliance with 

RoHS regulations (Restriction of Hazardous Substances). 

10 a is from O to 10, preferably from O to 6, optionally 2 to 4, most preferably O or 1. b is from 2 

to 14, optionally from 2 to 10, preferably 3 to 7. 

Each of R 1, R 2, Ri, and Rs to R 10 is independently selected from hydrogen or a C1-C6 

branched or straight chain alkyl group. The alkyl group may be substituted or unsubstituted, 

saturated or unsaturated. When the alkyl group is substituted, the location or type of the 

15 substituent is not especially limited provided the resultant polymer provides an appropriate 

liquid repellent and/or barrier layer. The skilled person would be aware of suitable 

substituents. If the alkyl group is substituted, a preferred substituent is halo, i.e. any ofR1, 

R2, Ri, and Rs to R10 may be haloalkyl, preferably fluoro alkyl. Other possible substituents 

may be hydroxyl or amine groups. If the alkyl group is unsaturated it may comprise one or 

20 more alkene or alkyne groups. 

25 

Each of R1, R2, Ri, and Rs to R10 may be independently selected from hydrogen, methyl, 

ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, sec-butyl, n-pentyl, neopentyl, n­

hexyl, isohexyl, and 3-methylpentyl. 

In a preferred embodiment each ofR1, R2, Ri, and Rs to R10 is independently selected from 

hydrogen or methyl. 

In a preferred embodiment, a and care each independently O or l; and bis from 3 to 7. 

In one preferred embodiment each X is H. In an alternative preferred embodiment each X is 

30 F. 

Optionally R1 and R2 are both hydrogen. 

Optionally R 4 is hydrogen or methyl. Preferably R 1 and R 2 are both hydrogen and Ri is 

hydrogen or methyl. 

14 
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5 Optionally R9 is hydrogen and Rio is branched or straight chain C1-C6 alkyl group. In a 

preferred embodiment Rio is methyl. 

In one embodiment each ofR5 to R8 is hydrogen. 

10 In one embodiment each ofR1, R2, Ri, and Rs to Rio is hydrogen, each Xis H, a=0 and c=0. 

In a particularly preferred embodiment the monomer compound has the following formula: 

where n is from 2 to 10. 

15 In another preferred embodiment the monomer compound has the following formula: 

where n is from 2 to 10. 

The monomer compound may be selected from lH, 1H,2H,2H-perfluorohexyl acrylate 

(PF AC4), lH, 1H,2H,2H-perfluorooctyl acrylate (PF AC6), lH, 1H,2H,2H-perfluorodecyl 

20 acrylate (PF AC8) and lH, 1H,2H,2H-perfluorododecyl acrylate (PF AC 10). 

The monomer compound may be selected from lH, 1H,2H,2H-pefluorohexyl methacrylate 

(PFMAC4), lH, 1H,2H,2H-perfluorooctyl methacrylate (PFMAC6) and lH, 1H,2H,2H­

perfluorodecyl methacrylate (PFMAC8). 

The monomer compound of formula I(a) may have the following formula: 
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5 

wherein a and care each independently O or 1, b =3-7 and n is 4 to 10, where n=a+b+c+ 1. 

The monomer ccompound of formula I(a) may have the following formula: 

where n is 2 to 12. 

10 The monomer compound may be selected from ethyl hexyl acrylate, hexyl acrylate, decyl 

acrylate, lauryl dodecyl acrylate and iso decyl acrylate. 

The monomer may have the following formula: 

where n is from 4 to 14. 

15 The monomer may have the following formula: 
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where n is from 4 to 14. 

In an additional aspect, the present invention provides a method for treating an electronic 

device or component thereof comprising: 

exposing the electronic or electrical device or component thereof to a plasma comprising a 

monomer compound and a crosslinking reagent for a period of time sufficient to allow a 

10 protective cross-linked polymeric coating to form on a surface of the electronic or electrical 

device or component thereof; 

wherein the monomer compound has the following formula: 

where R 1, R 2 and R 4 are each independently selected from hydrogen, optionally substituted 

15 branched or straight chain C1-C6 alkyl or halo alkyl or aryl optionally substituted by halo, and 

R3 is selected from: 

or 

where each Xis independently selected from hydrogen, optionally substituted branched or 

straight chain C 1-C6 alkyl, halo alkyl or aryl optionally substituted by halo; and n1 is an 

20 integer from 1 to 27; and wherein the crosslinking reagent comprises two or more unsaturated 

bonds and has a boiling point of less than 500 °C at standard pressure. 

The monomer compound and the crosslinking reagent utilised in the method are described in 

further detail above. 

Typically the electronic or electrical device or component thereof is placed in a plasma 

25 deposition chamber, a glow discharge is ignited within said chamber, and a voltage applied as 

a pulsed field .. 
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5 Preferably the applied voltage is at a power of from 30 to 800W. Optionally the voltage is 

pulsed in a sequence in which the ratio of the time on/time off is in the range of from 0.001 to 

1, optionally 0.002 to 0.5. For example, time on may be 10-500 µs, preferably 35-45 µs, or 

30-40 µs, such as about 36 µs and time off may be from 0.1 to 30 ms, preferably 0.1 to 20 

ms, optionally from 5 to 15 ms, for example 6ms. Time on may be 3 5 µs, 40 µs, 45 µs. Time 

10 off may be 0.1, 1, 2, 3, 6, 8, 10, 15, 20, 25 or 30 ms. 

The term pulsed may mean that the plasma cycles between a state of no (or substantially no) 

plasma emission (off-state) and a state where a particular amount of plasma is emitted (on­

state). Alternatively, pulsed may mean that there is continuous emission of plasma but that 

the amount of plasma cycles between an upper limit (on-state) and lower limit (off-state). 

15 In a further embodiment, the invention resides in a method of forming a coating on an 

electronic or electrical device or component thereof as defined above, the method 

comprising: exposing said substrate in a chamber to a plasma comprising a monomer 

compound, preferably a continuous plasma, for a sufficient period of time to allow a 

protective polymeric coating to form on the substrate, wherein during exposure of the 

20 substrate the continuous plasma has a power density of at least 2W/litre, preferably 20W/litre. 

Optionally the voltage is applied as a pulsed field for a period of from 30 seconds to 90 

minutes. Optionally the voltage is applied as a pulsed field for from 5 to 60 minutes. 

Optionally in a preliminary step, a continuous power plasma is applied to the electronic or 

electrical device or component thereof. The preliminary step may be conducted in the 

25 presence of an inert gas. 

Before the crosslinker and/or the monomer compound enter the deposition chamber each may 

be in the form of a gas, liquid or a solid (for example a powder) at room temperature. 

However, it is the preferred that the crosslinking reagent and the monomer compound are 

both liquid at room temperature, and most preferably that the monomer and crosslinker 

30 liquids are miscible. 

35 

The monomer compound and/or the crosslinker will suitably be in a gaseous state in the 

plasma. The plasma may simply comprise a vapour of the monomer compound and the 

crosslinker. Such a vapour may be formed in-situ, with the compounds being introduced into 

the chamber in liquid form. The monomer may also be combined with a carrier gas, in 

particular, an inert gas such as helium or argon. 
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In preferred embodiments, the monomer and/or the crosslinker may be delivered into the 

chamber by way of an aerosol device such as a nebuliser or the like, as described for example 

in WO2003/097245 and WO03/101621, the content of which is incorporated herein by 

reference. In such an arrangement a carrier gas may not be required, which advantageously 

10 assists in achieving high flow rates. 

In one embodiment the monomer compound and/or the crosslinking reagent are in gaseous 

form and are fed into the plasma at a rate of from 10-5000 mg/minute depending on chamber 

volume, whilst the pulsed voltage is applied. 

Optionally the plasma is created with an average power of from 0.001 to 40W/litre. 

15 The crosslinker may be miscible with the monomer and so introduced together or separately 

into the plasma chamber. Or the crosslinker may be immiscible with the monomer and 

introduced separately into the plasma chamber. In this context, the term "miscible" means 

that the crosslinker is soluble in the monomer, and when mixed they form a solution of 

uniform composition. The term "immiscible" is used to mean that the crosslinker is only 

20 partly soluble or insoluble in the monomer, and so either forms an emulsion or separates out 

into two layers. 

The crosslinking reagent is preferably present in an amount of from 10 to 60 (v/v) %, 

optionally 20 to 40 (v/v) %, optionally 25 to 30 (v/v)%, optionally 30 to 50 (v/v)% of the 

total volume of monomer compound and crosslinking reagent, depending on the specific 

25 crosslinker. The skilled person would understand that the amount will vary to some extent 

depending on whether the coating is required to be liquid repellent or provide a barrier to 

mass and electron transport. The skilled person would understand that the (v/v) percentages 

are those which give a stable crosslinked polymer coating and the highest water contact 

angle. 

30 Electronic or electrical device or component thereof 

Although the invention is of benefit in the context of a wide variety of substrates, the 

substrate may, in all aspects of the invention, advantageously be an electronic substrate. 

19 

058 of 304



GBL0007 /US/2 

5 In some embodiments of the invention, the electronic substrate may comprise an electronic or 

electrical device, i.e. any piece of electrical or electronic equipment. Non-limiting examples 

of electrical and electronic devices include communications devices such as mobile phones, 

smartphones and pagers, radios, and sound and audio systems such as loudspeakers, 

microphones, ringers or buzzers, hearing aids, personal audio equipment such as personal 

10 CD, tape cassette or MP3 players, televisions, DVD players including portable DVD players, 

video recorders, digi and other set-top boxes such as Sky, computers and related components 

such as laptop, notebook, tablet, phablet or palmtop computers, personal digital assistants 

(PDAs), keyboards, or instrumentation, games consoles in particular hand-held playstations 

and the like, data storage devices, outdoor lighting systems or radio antenna and other forms 

15 of communication equipment. 

In preferred embodiments of the invention, the substrate may comprise or consist of an 

electronic component, e.g. a printed circuit board (PCB), a printed circuit board array 

(PCBA), a transistor, resistor, or semi-conductor chip. The electronic component may thus be 

an internal component of an electronic device, e.g. a mobile phone. The coatings of the 

20 invention are particularly valuable in preventing electrochemical migration in such 

components. 

In all aspects of the invention, the precise conditions under which the protective polymeric 

coating is formed in an effective manner will vary depending upon factors such as, without 

limitation, the nature of the monomer compound, the crosslinking reagent, the substrate, as 

25 well as the desired properties of the coating. These conditions can be determined using 

routine methods or, preferably, using the techniques and preferred features of the invention 

described herein, which work in particular synergy with the invention. 

The present invention will now be further described with reference to the following non­

limiting examples and the accompanying illustrative drawings, of which: 

30 Figure 1 illustrates shows the effect of increasing the power to monomer flow ratio for CW 

plasmas in a 3 litre chamber in a prior art process. 

Figure 2 shows the same effect for pulsed plasma conditions. 

Figure 3 shows a tapping mode image over I Ox IO µm 2 field of view of a specimen example 

(thickness d=l230 nm) prepared according to Example I (left hand side) and a contour line 
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5 plot showing the data used for calculation of RMS roughness (right hand side). The~ value 

indicated on the plot has been taken over an area of the graph that represents the majority of 

the coating. Peaks that lie above the ~ range indicate large particles and troughs that fall 

below the ~ range show voids or pinholes in the coating. The width of the peaks also gives 

an indication of the particle size. 

10 Figure 4 illustrates the effect of adding the divinyl adipate crosslinker to perfluorooctyl 

acrylate on water contact angle from a process on a 125 Litre chamber. 

Figure 5 shows the effect of adding crosslinkers in accordance with the invention on the 

electrical resistance per nm of the coatings. 

Figure 6 shows a tapping mode image of a 90 nm thick coating, prepared as described in 

15 Example 3, over 2x2µm2 field of view (top left), a representative contour line indicating 

height variation (z-axis) of the coating (top right) and a phase image indicating full substrate 

coverage (bottom left) ;RMS roughness of the coating is 1.65 nm and Liz/d =0.05 

Figure 7 shows a FTIR/ A TR spectrum of a coating formed according to Example 5. 

Example 1 

20 Example of plasma polymerising PFAC6 with no crosslinker in a 3 litre chamber 

PFAC6 was polymerised in a 3 litre glass chamber using a continuous plasma process. In the 

experimental matrix, the continuous plasma was produced using RF power levels of 50, 100 

and 200 Watts. The process pressure was run at 30, 60 and 90 mTorr and the monomer flow 

rate run at 50, 100 and 200 microlitres of liquid per minute. The duration of the process was 

25 either 10 or 40 minutes. The coated substrate was silicon wafer and whether the coating was 

tacky or not was determined by wiping the substrate with a finger and determining by eye if 

the coating had smeared. The results in Figure 1 indicate that for lower CW powers, the 

coating could easily be smeared (i.e. tacky), but by increasing the power to flow ratio, the 

coating became resistant to smearing (i.e. non-tacky) and this is expected to be due to 

30 additional crosslinking caused by more monomer fragmentation. The water contact angle 

was also seen to decline with increasing power to flow ratio, and this too is indicative of more 

power increasing the level of monomer fragmentation. 
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5 The same 3 litre chamber was used to also look at the effect of power to flow ratios with 

pulsed plasma polymerisation. In these experiments, the peak power was either 250 or 500 

W. The RF power feed was pulsed with an on time of 35 microseconds and off times of 5.5 

and 1 millisecond. Process pressure was either 20, 35, 60 or 80 mTorr. The monomer flow 

was either 50 or 200 microlitres of liquid per minute. Figure 2 shows that low power to flow 

10 conditions can generate coatings that can be smeared (tacky) and only by increasing the 

power could the smear be reduced. This too had a concomitant decline in water contact 

angle. 

The results from Figures 1 and 2 show that plasma processing PF AC6 on its own could only 

lead to smear -free coatings when the powers were high enough to decrease the other 

15 desirable property of the water contact angle This illustrates the need to add a crosslinker to 

prevent the coating smearing and maintain the water contact angle. 

Example 2 

Examples of Perfluoro Alkyl Acrylate co-polymerisation with Crosslinker to show 

improvements in electrical resistance 

20 Perfluorooctyl acrylate monomer was mixed with a single crosslinker from the following list: 

VINYL ESTERS: Divinyl adipate (DVA) 

VINYL ETHERS: 1,4-Butanediol divinyl ether (BDVE); 

divinyl ether (CDDE) 

1,4 Cyclohexanedimethanol 

DI- or TRI- VINYLS: 1,7-Octadiene (1,7-OD); 1,2,4-Trivinylcyclohexane (TVCH); 

25 DI VINYL with alkyl fluoro group: 1,6-divinylperfluorohexane (DVPFH) 

DI VINYL with silicon group: 1,3-Divinyl tetramethyldisiloxane (DVTMDS) 

DI VINYL with cyclic ring and carboxylate groups: Diallyl 1,4-cyclohexanedicarboxylate 

(DCHC) 

DI ACRYLATE: 1HlH,6H,6H-perfluorohexanediol diacrylate (PFHDA) 

30 The crosslinker was mixed with the PF AC6 as a percentage by volume for the following 

percentages: 20, 40 , 60 , 80, and 100%. 
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5 Plasma initiated polymerisation reactions were carried out in a 3 litre glass plasma chamber. 

The substrates were test circuit boards. The PF AC6/crosslinker mixture was introduced at a 

rate of 0.04 - 0.06 ul/min and the process pressure was 40 mTorr. The process plasma 

consisted of a 1 minute continuous plasma (CW) step of SOW followed by 10 - 20 minute 

pulsed plasma (PW) step of SOW and RF power being delivered by a pulse sequence with a 

10 duty cycle of 6.9%. The coated circuit boards were immersed in tap water and an 8V 

potential was applied for 13 minutes. The final current readings, together with coating 

thickness measurements, were used to calculate the electrical resistance per nm of coating. 

Figure 5 below shows the effect of adding a range of crosslinkers on the electrical resistance 

per nm of the barrier coatings. Figure 5 clearly shows the improvement in resistance that can 

15 be gained by adding the crosslinker to the PF AC6 monomer. Furthermore, all of the 

crosslinkers tested gave non-smear/non-tacky coatings with concentration levels of 20% and 

above, with the exceptions of DVTMDS, DCHD, PFHDA and DVPFH which were non­

smear at levels of 40% and above. 

Example 3 

20 Exam pie of crosslinker concentration on water repellent coating. 

Water repellent coatings were prepared in a 125 litre volume chamber using PFAC6 with 

different levels of divinyl adipate (DVA) and using helium as a carrier gas. The deposition 

process consisted of a 3 minute CW step with 300W power and a pulsed step with 150W 

power and an RF pulse duty cycle of 0.018%. Silicon wafer was used as the test substrates 

25 and the contact angle of the coated wafer was determined by applying a 3ul drop of deionised 

wafer onto the coated wafer and measuring the contact angle using a VCA Optima (AST 

products) with image analysis software. The variation of contact angle with (v/v)% DVA 

crosslinker is shown in Figure 4. It was also noted that for the 10 (v/v) % DVA 

concentration, the water drop left a mark on the coated wafer where it's circumference had 

30 been. This indicated that a higher level of crosslinker was required to give a more stable 

coating. This observation, in combination with the results in figure 4, suggest an optimum 

range of 20 - 40 (v/v) % DVA crosslinker, though this is likely to vary, typically within the 

range of from 10-60 (v/v) % for different monomers and crosslinkers and different chamber 

sizes. 
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5 Pulsed plasma polymerisation of perfluoro alkyl acrylate in the presence of divinyl adipate 

(DVA) was carried out in a 125 litre chamber. Figure 4 shows the effect of adding different 

liquid volume percentages of DVA crosslinker to perfluorooctyl acrylate on water contact 

angle on a silicon wafer substrate. 

Example 4 

10 Example of AFl\1 measurement of monomer/crosslinker co-polymer coating 

A barrier-style coating was prepared in a 22 litre volume chamber using PF AC6 with 10% 

DV A The deposition process consisted of a 1 minute CW step with a CW power to flow 

ratio of 3.9 (W/microliter/min), and a pulsed step with a PW power/monomer flow ratio of 

0.28 (W/microlitres/min). Figure 6 shows the representative topographical and phase 

15 contrast images were obtained from all the samples. High spatial resolution images show 

mainly the structures of areas between the raised features. The RMS roughness of the 

coating is 1.65 nm and the Az/d = 0.05. As the Az/d value is < 0.15, then this indicates that 

the physical layer is substantially pinhole free. 

Example 5 

20 Example of FTIR/ATR measurement of monomer/crosslinker co-polymer coating 

Two barrier-style coatings were prepared in a 22 litre volume chamber using PF AC6 only 

and PFAC6 with 10% DVA as described in example 4. The deposition process consisted of a 

1 minute CW step with a CW power to flow ratio of 3.9 (W/microliter/min), and a pulsed 

step with a PW power/monomer flow ratio of 0.28 (W /microlitres/min). Figure 7 shows the 

25 representative FTIR/ATR spectrum obtained from both samples. 

The FTIR/ATR intensity ratios of peaks attributed to stretching mode of CF3 and C=O 

groups, CFiC=O, of the coating is indicative of sufficient cross linking in the coating to form 

a physical barrier. CF3 refers to the terminal groups in the side chain ofPFAC6. 

Formation of the barrier coatings is believed to be caused by a mixture of cross linking and 

30 controlled fragmentation of the monomers during polymerisation. Cross linking is believed 

to be predominantly via the CF2-CF3 chain, whilst fragmentation is thought to be 

predominantly through loss of the C=O group during polymerisation and to a lesser extent 

shortening of the CF2 chain. Cross linking effects the abundance of -CF3 groups in the 
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5 coating and controlled fragmentation controls the amount of C=O groups in the coating. The 

ratio of these two functional groups is an indication that sufficient cross-linking and 

fragmentation has taken place and can be measured by the ratio of the intensities of the 

corresponding FTIR/ ATR peaks. 

It has been shown that coatings with reduced CF 3 I C=O ratios give higher resistance values 

10 in the electrical test, as described in Example 2, showing an improved coating performance 

on increased cross linking (for CF3) and fragmentation (for C=O). If the FTIR/ATR intensity 

ratio of the peaks attributed to -CF3 stretching and C=O stretching, CFiC=O, is less than 

0.6e-0
·
1
n (where n=6 for PFAC6) the resistance of the coating at the electrical test is expected 

to be higher than SM Ohms. 

15 The peak intensity ratio CF 3/C=O the coating thickness and the final current readings during 

the electrical test are shown in table 2: 

Resistance in water CF3/C=O 

Thickness at8V 
A TR peak intensity 

(nm) (Ohms) ratio 

PFAC6 1480 2.lx107 0.23 

PFAC6 and 

10%DVA 

(in volume) 
9.2x109 1450 0.11 

Table 2 

20 
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WHAT IS CLAIMED IS: 

1. An electronic or electrical device or electronic or electrical component thereof comprising 

a protective cross-linked polymeric coating on a surface of the device or component; 

wherein the protective cross-linked polymeric coating is obtained by exposing the device or 

10 component to a plasma comprising a monomer compound and a crosslinking reagent for a 

period of time sufficient to allow formation of the protective cross-linked polymeric coating 

on a surface thereof, 

wherein the monomer compound has the following formula: 

15 where R1, R2 and Ri are each independently selected from hydrogen, optionally substituted 

branched or straight chain C1-C6 alkyl or halo alkyl or aryl optionally substituted by halo, and 

R3 is selected from: 

or 

where each X is independently selected from hydrogen, a halogen, optionally substituted 

20 branched or straight chain C 1-C6 alkyl, halo alkyl or aryl optionally substituted by halo; 

where A is aryl optionally substituted by halo; and n1 is an integer from 0 to 27; and wherein 

the crosslinking reagent comprises two or more unsaturated bonds attached by means of one 

or more linker moieties and has a boiling point of less than 500 °C at standard pressure. 

25 2. A device or component according to claim 1, wherein the protective cross-linked 

polymeric coating is a physical barrier to mass and electron transport. 
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3. A device or component according to claim 1, wherein the protective cross-linked 

polymeric coating forms a liquid repellent surface defined by a static water contact angle 

(WCA) of at least 90°. 

10 4. A device or component according to claim 1, wherein the crosslinking reagent has one of 

the following structures: 

(i) 
L---Y8 

where Y1, Y2, Y3, Y4, Ys, Y6, Y7 and Ys are each independently selected from hydrogen, 

optionally substituted cyclic, branched or straight chain C 1-C6 alkyl or aryl; and Lis a linker 

15 moiety. 

5. A device or component according to claim 4, wherein for compound (i) L has the 

following formula: 

20 each Y 9 is independently selected from, a bond, -0-, -0-C(O)-, -C(0)-0-, -Yu-0-C(O)-, -

C(0)-0-Yu-, -OYu-, and -YuO-, where Yu is an optionally substituted cyclic, branched or 

straight chain C 1-C8 alkylene; and 

25 

Y 10 is selected from optionally substituted cyclic, branched or straight chain C1-C8 alkylene 

and a siloxane group. 

27 

066 of 304



GBL0007 /US/2 

5 6. A device or component according to claim 5, wherein for compound (i) L has one of the 

following structures: 

7. A device or component according to claim 5, wherein for compound (i) L has one of the 

10 following structures: 

8. A device or component according to claim 5, wherein Y 10 has the following formula: 

Y12 
I --,-c----
1 

Y13 
n 

15 wherein each Y 12 and Y 13 is independently selected from H, halo, optionally substituted 

cyclic, branched or straight chain alkyl, or -OY14, where Y 14 is selected from optionally 

substituted branched or straight chain C1-C8 alkyl or alkenyl, and n is an integer from 1 to 

10. 

20 9. A device or component according to claim 8, wherein each Y 12 is H and each Y 13 is H. 
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5 10. A device or component according to claim 8, wherein each Y 12 is fluoro and each Y 13 is 

fluoro. 

11. A device or component according to claim 10, wherein n is from 4 to 6. 

10 12. A device or component according to claim 5, wherein Y 10 has the following formula: 

wherein each Y 15 is independently selected from optionally substituted branched or 

straight chain C1-C6 alkyl. 

15 13. A device or component according to claim 12, wherein each Y 15 is methyl, and each Y 9 is 

a bond. 

14. A device or component according to claim 5, wherein Y 10 has the following formula: 

wherein Y 16 to Y 19 are each independently selected from H and optionally substituted 

20 branched or straight chain C 1-C8 alkyl or alkenyl. 

15. A device or component according to claim 14, wherein Y 18 is Hor vinylene, and Y 16, Y 17 

and Y 19 are each H. 
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16. A device or component according to claim 1 wherein the crosslinking reagent is selected 

from divinyl adipate (DVA), 1,4-butanediol divinyl ether (BDVE), 1,4-

cyclohexanedimethanol divinyl ether (CDDE), 1,7-octadiene (17OD), 1,2,4-

trivinylcyclohexane (TVCH), 1,3-vivinyltetramethyldisiloxane (DVTMDS), diallyl 1,4-

10 cyclohexanedicarboxylate (DCHD), 1,6-divinylperfluorohexane (DVPFH), 

lH, 1H,6H,6H-perfluorohexanediol diacrylate (PFHDA) and glyoxal bis (diallyl acetal) 

(GBDA). 

17. A device or component according to claim 4, wherein for compound (ii), L is selected 

from a branched or straight chain C 1-C8 alkylene or an ether group. 

15 18. A device or component according to claim 1 wherein each Xis H. 

19. A device or component according to claim 1, wherein each Xis F. 

20. A device or component according to claim 1, wherein the device or component is 

20 selected from mobile phones, smartphones, pagers, radios, sound and audio systems 

such as loudspeakers, microphones, ringers and/or buzzers, hearing aids, personal audio 

equipment such as personal CD, tape cassette or MP3 players, televisions, DVD players 

including portable DVD players, video recorders, digi and other set-top boxes, 

computers and related components such as laptop, notebook, tablet, phablet or palmtop 

25 computers, personal digital assistants (PDAs), keyboards, or instrumentation, games 

consoles, data storage devices, outdoor lighting systems, radio antennae and other 

forms of communication equipment, and printed circuit boards. 
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Abstract 

The present invention provides an electronic or electrical device or component thereof 

comprising a cross-linked polymeric coating on a surface of the electronic or electrical device 

or component thereof; wherein the cross-linked polymeric coating is obtainable by exposing 

10 the electronic or electrical device or component thereof to a plasma comprising a monomer 

compound and a crosslinking reagent for a period of time sufficient to allow formation of the 

cross-linked polymeric coating on a surface thereof, 

wherein the monomer compound has the following formula: 

15 where R 1, R 2 and R 4 are each independently selected from hydrogen, optionally substituted 

branched or straight chain C1-C6 alkyl or halo alkyl or aryl optionally substituted by halo, and 

R3 is selected from: 

or 

where each X is independently selected from hydrogen, a halogen, optionally substituted 

20 branched or straight chain C 1-C6 alkyl, halo alkyl or aryl optionally substituted by halo; and 

n 1 is an integer from 1 to 27; and wherein the crosslinking reagent comprises two or more 

unsaturated bonds attached by means of one or more linker moieties and has a boiling point at 

standard pressure of less than 500°C. 

25 #125888 
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U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
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community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 

page 4 of 4 

090 of 304



PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 16/547,728 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 300 
(37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 660 
(37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 760 
(37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 20 
(37 CFR 1.16(i)) 

minus 20= OR X 100 = 0.00 

INDEPENDENT CLAIMS 1 minus 3 = X 460 = 0.00 
(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1720 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 

091 of 304



Do-c Code: PA .. 
Document Description: Po~•ver of Attorney PTO.i:,.c~J.-'VB2t, {07- ii~ 

Ap~:<.Ht~::-,;; "k•r ~~Se tfa'O~{.m -0:i /3 H:20 ·HL ·°'1~B '0-0 ~d--00:'$-$ 
U. S, P&t*nt :::1xtd nadern;.:::..rk Offo.-:e; U.S. DEPARTMENT OF COMMER.CE 

'Ur,di:;r ?r;~ P~f;1~r~'><¢d-: R~d:;ct~i:: /'..,_<:~ ,;l i99S: oo ~JerG~tr,.~ ar~1 r*qtil;e\'J tG t~~~nd k) a <:,:,H~1-.--:~~:i ~f lnJ0>maJkwl .~r~!e-S$ it dts~Jays-~ v~ti,;3 Qt\,~B ~:~f.J)l f~{.m~b~r. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NCJTf::· This f6rrn is hYb0 sut.3n~UtE~d \~ .. 4th thE~- Po\>'H3r of Attqrnl:'Y by ,AppH(~3nt fcirrn (PTCV.AU\l8.2B} lo 1iJ~~nUfy {ht:? ttppfo:;~::.tion t<: w.r~ich .th:E,:. 
Pow{,: of Att,,mey is directed. in accordance with 37 CPR ·1 .S, unless the application nwrni::>er arid filing date are identified in the P<:;1Ner of 
i\ttbrne:•I" by APpHcant 'forrn., if n~Uher forn) PT()h\V,f82.4. nor forrn P l()/f\Ji\828 tdentlfir~.s· the appttcatt-on to ~1...,•t1~c~1 th.e POV•ler {)f .Att<~n~•ey- ts 
din,id~xl, the Powm· ,if AttornE,y wm flOt b,., mcognlzE:d ln the .;1µplic.alion. 

Application Number 16/547,728 

Fi!lng Date August22,2019 

First Narned Inventor Stephen Richard COULSON 

COATINGS 

Art Unit 1715 
Exarnlner Name Not Yet Assigned 
,h.ttomey Docket Number GBL000?/US/2 .. 

N,m~e Paul J, Pa~) 1 H;;i11istrntion 54,358 

·········--·····················1········-···················································································································.l. """'"'" ................ ·········-·-······················-·-~~ 

::;z7;·'(:~~";.:-;a;~~;~~~~;~;; I ................................................................................................ -- --1 
··~itrk.:. ··,t-t~is· k11r;i··;.ni:1si· ti,3 S~J{;,3({ fri . .;i(:Gt}rt:1<it1(:E_; ~v,ih. 3) CFR 1.33:· ·srn~ ~";7 · cn'ff:1{ ,i.dor·~ll!)fiati:1m ·r0,ii:iiri~ri112:nts. ,,ntTc0rilf1,:;.,3tkii~s :· H 71 
rnore th~n i:-:n~ appEcant us~ n:u!tipte 'forrns~ ·-----·· .......................... , ·--- ··························------------------······ ··-- .. ----··.. ·--- ·--······································-----·····- ·······················i 

[{'] ·'Total of j forms are swbmmed, ! 

This coUecth)n of fnk.1rrnation is required by 3? CFR ·1, ·: 3·t. ·: .32, and ·1.3~t l]1e tnfurrn:?.tion i:s requined to obt$1n or ret2.in a berie~t by 
ttH~ pubHc 'JVhich is to file {and by' tr)~~ US:PT() to pro(:,f~-ss) an appH1.~~~tfr}rL C-onfid€:nti-c-dlt~t l-s {JDVf~nli:d t}y-35 U.$. C. 122. c3nd 37 cP.·R 
1 .11 and ·1. ·14. This <::olle,:tion is. estirnr,ted to tak0 3 minutes !n complete, inducting gathering, preparing, and svbmit!ing the con,p!eted 
applic;ation form to the USF'Ti). Time wiii v;;,;y depending llpon tile h.divid,,ai c,,<;e. 1'!...ny cornrnents on the ;;,mount of time you require 
to cornpli~te th3s fixrn ~:lndlor suggt~st~ons for n~duclng iJil{; t_~urd<::n. shoi_..:id be sent t,) Hit~ C;hi~~r {nfonn~t_Ui'.~n ()ffic~_~r .. U.S. P.;3ti~nt";~nd 
Trademark Offic,e, U .. S. Dep<lrtment of Cornrnerce, P.(\ Box l450, Alexandria, VA 222, 12--·M50. DO NOT SEND FEES OR 
COMPLETED FORf\-1S TO THlS ADOFff:SS. SEND TO: Cornml$slom~t'for Pat~nts, P,O, Sox 1450, Alaxam.lrla, VA 2.2J1J··l450, 

092 of 304



P"fO!.~i.Am~r:= tnr~·n} 
/ 1;,E,l[:,•.n)v~d N:lf US•:- ~h~(;i:.,::gh 0Jl~U2:0.?.i, OM6 l.)&)-;-{l.C,}S 

u.s, P~t*n-1-~t~d lu.'{.i$!"m'l:tk Ofik~e::: LUS.. DEP/' .. RlM~~NT o~: C.QMM~.R,(;'E 
;Jn-:.,O;-:-r th~-:- P.;__c;:~~ri-.;,.ra:k ~<::®"..:tkln .A;;t .,if ·;:;:~~S~ nu i->*t:S.Grt~ 1-)re .;~qu:f!."{1 :.~ :·~-::-srx~:,d -~ ~ .~Ji<-~~k:f3 ::.~n1~fo:·m-::ik1~~ 1Jn~$:;s tt-d:s~~~~,is ~ v~l:<J {):'JS ~untr'\Jl fll-m·:tr.~:-

f ______ P_o_w_, E_R_O_F_A_T_T_O_R_N_E_Y_B_Y_A_P_P_U_C_A __ NT ______ J 
I tmreby ~~vo{,;{:\ flll prl;1vio1Js powi~rs of .altorne:{ given in !he appHc't\tion klentiiled in ~ttb&r th1., ;;l!t«ched framrnithil letter or 
the boxes belo't-l. 

□ 

□ 
[] 

,·-----------------------,,.1-------------, 
App!lcat!on Number I f!ling Uate ---------------------~n,,n-~ •n,,•--•--._,,,,, ________ _, 

.. --.~·······-······················--..... --~l... ................. ~. -·--' 
(No~e; The bo~es iSl)...')Ve may bt:- 1·~ft btan~ if jnfo-rn)at:on ~i pravhjHij on fonn f1TO/AJAi82l~.~) 

i h~r8f))' ~ppo)nt ~he f-¾i:tont Pract\fa)r18r{s) :as-stxiiff!ed wl~h the foJlowin9 Cu$tOn1er Nurnber .~s ~:,)40tir atto~1e)1(s) or a.gent(~): and 
to trans&c;t sill oi.1siness ii) ttJ,:i llnlted Stats.;; Ps!en! ~ml T1,~a,,m1ar1< Of!lv!l com,&-.::ted tha1siwitt1 for t;·m .appi1cetio,, mf,:irenc<ld 1n 

.
tr.·,e. attad,ad tmmimitlal leller (f,m,i PTOlA!i-VB2Ai or icient;fied abovE:: ,·.·.· · · 1 

OR , 33072··············· ............................. ...J 
I her?bY' -?.ppoint Prac·m:aner(~) narned in tM_e Bttaehed list {fo~m PT0l/~fi\l82CJ B:S· my/our t3!ilxr-:ey{s) or agen1{s)i ~nd to _U~ns~ci 
~=-=tf bl~slns~s ln th~ Unltsd -St3tes Patf:nt a~d 'Ttd:1ema:k(J.ffic~ i-Xlnnt1t:tt1d th~reJ>.:¥iUi for the p~tent appl~~t:on riZfeHmc-ad :r. t:1e 
atfBched irar.~rnat;~i tettf:t {furm PTO/.D..lJ\J:S~~A} or icten~W.:;d above, (t-Jot0: Gornpfete tt,rm PTOlA~.1.\lB~~G.} 

1h~1 Bdciress assnci<-H-:3d ~••.ilth fjustofr,0r Nurr~~t!r: [ 

OR 
Fh-rr~ at 
lndi'9/4d:JZ3i NZ!rne 

' 

/P2l Ltd 
[] . ln,<en!.0r or Join! lnv~n!or (li!le not re:t,l.li~cl below) . . 

[] 
12) Ass~gn~~ or Pen;on tr~ V:lhorn the jnverlior is Under an (:bt:~1atfon to As-stgn (prov~de sign~r'~ HUe if app[k~nl hs a jwdsUc t~ntay) 

□ P~i"StJ.n \N'ho t)fh$P..""i,se Sho~~ S:..l~Ctent Propt:eta;y itfte;t:~t {e.~1-, a petWon t}tider ~~l CfR 1.4H{b}{_~~) Vi~l;3s. gr~rih::-ti Jr~ th·~, 
a.pptlca~~.)n ~1r ls co0s~.n:mnt!t. b;yfn~~ fi~ed ~'\~lb u,;s {jQo,,unei;!l.Uo .. o~/;,j~ ~¼):"h~(S tme tf $ppUc~rit {.; ~ ju.ds.U:.~ rinHiY} 

SIG:NATlHU: of App!!ca~t. f,ir ?at!lnt 

Tht:. Bnde:-s.tgn~ct (wt~t,~f! ~iue ~s. $.tlpplt~d OOk")w) ~s .ai..:thi)tfzr:-d fi) .a•cl on bf:11~)lf r..f the appHcani {t:.g., ~~·hr::e V(e applicant ts 6 Ji.Jtistic erHtty}. ------~---··-----~--~~~~~"'~.,.q.,.~~--------------~··-----,.-------------------------
sigtmfur~ S- J<.,,_l-t..l•-:...-~----·-- ~ j nafr3 (Opilon<1t} i 

ti.Q.If.J. Slgn~Hu,~~ ... Th:r:!> forn: must bi::. ~{gn~Ll °t.J}' th,~ app:Uc~nt in accordan1'.;i:' 1;.".ltm 37 CFR 'L:32, Sf~~- 37 CfH ·: .4 f<.)r si9r~ciko& ;l:-:qi_;fr~:wsnts 
and C:&f~'tk:3~:ons~ u· rr-rtJ.r6' than ot':(s appHc.~11t, p113 }~·mU:pj,3: f0:r-rn_&. 

:~:,':. f:u:l~t:)l~ll ~ :rn\:-:;mij'tk,;:n 1:~ n~;,3»in;-d by JJ c:-:H 1, 1] 11 1.J~~ :=:n~ i .i'S. Ttw tn:\-mr:~{inn rn f;;;qu:i'~!°3 ~;,)· ~b~;$in ~:~ t~t;.1rn (-t l1.:,:n~t:~ by ~~s~ µGl:.-li~- 'Ml:-:h ~, t~ ~f~.(~:xl by ~h~ 
USPTG tv ~f.:"}t:f:-$~) a~• ;;~p~li.:;i:i~h. ca~~fai~H~~~ti~•· ~~ (R);,1Sff&'i'3 t1~~ 35 u $.C. ~12 am1 ;3t c:-:n 1.·l ~ ~:mJ ~ '14. Y:,js wt'.,:;~--fa1:·• :$ *·S:~~m,:\l~U :<; i~~::; ~ ~1li3l.ti~Q ?~ -:.-1-.·•m~t~t~, 
ir.dud:n~ gol~~~:~~l pr~~~~fir::1, ~~1t~ Sut,mt:~ln9 ~h~ ,::.rn,,.;p!:&t~~d ~~p1~ca~cr~ io~~n {:> V.,•~: urWTG. T}m~ v,•jf_i "•~:-y {~~~nttJng 1.sp•n~ ~n" ind~Y~l:.~~ r~;:,s~ Any ~1~ti.f:t:1ls .::'I:-~ fri~ ~)RR',1mt 
<:~ .iim~ ya•J nN1vi:::e ~J r;,jmp~>"!-~S! tN~ t~rm <:"l-:HV~.,:· $t~'l-:.~~1~i,:-.i)S for te,:.:.~j:.,':l~~'l: ~Nls 1>tMd,w. trh<it.H::i tw· .s~~~ t;:~ {h~·c::--~fsf )~1ai~~:;i°:.hJn O~~~r.1 U -~~. P:.oh·:rt~ ~nd T r~$w2:tk Off-ti. U }:':. 
O❖p3rtri"l-~nt t.f C1.).'t~'TI~(◊:>' p .0, Ho>: -14 $0. Ai{:'~(G?'id: k~. VA ttS i .; ... •t460-. (}1J NOT S[N() Ff.;$$ OR COMf'LFtE~') FORMS ~ro ·n-:i~; .,•'l;,OOfiE:S.S" Sf~Nr.• l(t C•':,t}1.tn !s~h)Re:· 
fnr P'~foIT~:l. P.O, 9t>x t450. A)~X~fi~rfo. V~~ :.:"2~13---145'0~ 

Jt"~1~u n.~~:i ~~si~t~t:c.s.· 1n <?-ompt't:bng· fl>e f<.?ttr~( C-.3.N ;i •. f.f.(Jf.~"f-'"ft: .. rtHt-9 ~ind s~'t:c! opt"iiJn l. 

093 of 304



Electronic Acknowledgement Receipt 

EFSID: 37607374 

Application Number: 16547728 

International Application Number: 

Confirmation Number: 6664 

Title of Invention: COATINGS 

First Named Inventor/Applicant Name: Stephen Richard COULSON 

Customer Number: 33072 

Filer: Paul John Parins/Bethany Lichtscheidl 

Filer Authorized By: Paul John Parins 

Attorney Docket Number: GBL0007 /US/2 

Receipt Date: 30-OCT-2019 

Filing Date: 22-AUG-2019 

Time Stamp: 14:56:09 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

499360 

1 Power of Attorney GBL0007US2_POA.pdf no 2 
eca74860076Sa4f2c946827abceb249a750 

4fca7 

Warnings: 094 of 304



Information: 

Total Files Size (in bytes)~ 499360 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 

095 of 304



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

16/547,728 08/22/2019 

33072 
KAGAN BINDER, PLLC 
SUITE 200, MAPLE ISLAND BUILDING 
221 MAIN STREET NORTH 
STILLWATER, MN 55082 
UNITED STATES OF AMERICA 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Stephen Richard COULSON GBL0007 /US/2 
CONFIRMATION NO. 6664 

POA ACCEPTANCE LETTER 

1111111111111111111111 ll]~!l]!~l!~IU~ ~Hml!~ll 11111111111111111111111 

Date Mailed: 11/04/2019 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 10/30/2019. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/sleutchit/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 

096 of 304



Europal5che• 
Patentamt 

European 
Patent Office 

Office europeen 
des brevets 

Bescheinigung 

Die angehefteten 
Unterlagen stimmen mit der 
als ursprunglich eingereicht 
geltenden Fassung der auf 
dem nachsten Blatt 
bezeichneten europaischen 
Patentanmeldung Oberein. 

Patentanmeldung Nr. 

Certificate 

The attached documents are 
exact copies of the text in 
which the European patent 
application described on the 
following page is deemed to 
have been filed. 

Patent application No. 

15386017.6 I EP15386017 

Attestation 

Les documents joints a la 
presente attestation sont 
conformes au texte, 
considere comme 
initialement depose, de la 
demande de brevet 
europeen qui est specifiee a 
la page suivante. 

Demande de brevet n° 

The organization code and number of your priority application, to be used for filing abroad under the Paris 
Convention, is EP15386017. 

EPA/EPO/OEB Form 1014 07.13 

Der Prasident des Europaischen Patentamts; 
Im Auftrag 

For the President of the European Patent Office 

Le President de !'Office europeen des brevets 
p.o. 

V. Joseph 

097 of 304



Anmeldung Nr: 
Application no.: 15386017.6 
Demande no: 

Anmelder / Applicant(s) / Demandeur(s): 

p2i Limited 
Global Headquarters 
9-12 North Central 
127 Olympic Avenue 
Milton Park 
Abingdon 
Oxfordshire OX14 4SA/GB 

Bezeichnung der Erfindung / Title of the invention / Titre de !'invention: 

Anmeldetag: 
Date of filing: 09.06.15 
Date de depot : 

(Falls die Bezeichnung der Erfindung nicht angegeben ist, oder falls die Anmeldung in einer Nicht-Amtssprache des EPA eingereicht 
wurde, siehe Beschreibung bezuglich ursprunglicher Bezeichnung. 
If no title is shown, or if the application has been filed in a non-EPO language, please refer to the description for the original title. 
Si aucun titre n'est indique, ou si la demande a ete deposee dans une langue autre qu'une langue officielle de l'OEB, se referer a la 
description pour le titre original.) 

COATINGS 

In Anspruch genommene Prioritat(en) / Priority(Priorities) claimed/ Priorite(s) revendiquee(s) 
Staat/Tag/Aktenzeichen / State/Date/File no. I Pays/Date/Numero de depot: 

Am Anmeldetag benannte Vertragstaaten I Contracting States designated at date of filing / Etats contractants designees lors 
du depot: 

AL AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR HR HU IE IS IT LILT LU LV MC MK MT NL NO PL 
PT RO RS SE SI SK SM TR 

EPA/EPO/OEB Form 1014 07.13 2 
098 of 304



1 

Coatings 

Field of the invention 

This invention relates to protective coatings. Specifically, the present invention relates to protective 

coatings for electronic or electrical devices and components thereof. and methods of forming such 

5 coatings. The coatings can protect by being hydrophobic and so resist the ingress of water-based 

liquid into electronic devices, or they can protect by forming a barrier coating and so provide electrical 

resistance between the electrical parts of the phone and water based liquid. 

Background of the invention 

Monounsaturated monomers are used to make barrier coatings using plasma polymerisation 

10 processes (see co-pending application). 

The perfluoroalkyl chain monomers are also used for generating hydrophobic surfaces from pulsed 

plasma deposition processes (see WO 9858117 A1). 

The power of the plasma initiated polymerisation affects the nature of the polymer produced. The 

higher average energy inputs of continuous wave plasmas lead to more fragmentation of the 

15 monomer, and so the polymer loses structural properties of the monomer. In the case of 

1 H, 1H,2H,2H- perfluorodecyl acrylate (PFAC8), there's less retention of the perfluoroalkyl chain and 

the contact angle of the surface coating is compromised. Higher plasma energies also lead to more 

crosslinking. For the lower average energy inputs of pulsed plasmas, there's better retention of 

monomer structure and less crossllnking. The greater retention of the perfluoro chain under low 

20 energy, pulsed plasma conditions leads to best levels of contact angles for the surface coating. 

When the perfluoroalkyl chains have eight or more fluorinated carbons (long chain), the polymer 

made from the monomer has a crystalline structure. When the perfluoroalkyl chains have less than 

eight fluorinated carbons, the resulting polymer is amorphous and so can be unstable in the presence 

of water (see "Molecular Aggregation Structure and Surface Properties of Pcly(fluoroalkyl acrylate) 

25 Thin Films, Marcomolecules, 2005, vol 38, p5699-5705) 

When long chain perfluoroalkyl polymers are produced by high average power (continuous wave or 

CW) or low average power (pulsed wave or PW} plasmas, then because of the crystalline structure of 

the long chains, the polymers are non-stick to the touch and stable in the presence of water. 

However, the feel and water stability of shorter chain polymer coatings is affected by the plasma 

30 power levels used. For example, when PFAC6 (1H, 1H,2H,2H-perfluorooctyl acrylate) is polymerised 

in low power plasma conditions, the resulting polymer coating can have several disadvantages. For 

example the coating can cause water drops to spread out a little (slump), be marked by the presence 

of a water drop on its surface. have a tacky feel, or can be easily smeared (for example on substrates 

of silicon wafer and ABS plastic). 
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By increasing the power of the plasma used for polymerisation, the polymer becomes more 

crosslinked and becomes more resistant to smearing. However, increasing the power has the 

concomitant effect of decreasing the water contact angle through more monomer fragmentation (as 

described above). Figure 1 shows the effect of increasing the power to monomer flow ratio for CW 

5 plasmas in a 125 litre chamber: at a ratio of 4 W/µ1/min, the water contact angle is -85"95 degrees 

and the coating is tack-free. However, as the ratio drops, the contact angle increases and the 

occurrence of tacky/smudgy coatings increases too. Figure 2 shows the same effect for pulsed 

plasma conditions. These results show that the process window for producing tack and smudge-free 

coatings have a limited plasma processing range and the final coating has a compromised water 

10 contact angle. 

Accordingly, it is an aim to solve one or more of the above-mentioned problems with the prior art 

coatings. 

Statement of Invention 

An aspect of the present invention provides an electronic or electrical device or component thereof 

15 comprising a protective cross-linked polymeric coating on a surface of the electronic or electrical 

device or component thereof; 

wherein the protective cross-linked polymeric coating is obtainable by exposing the electronic or 

electrical device or component thereof to a plasma comprising a monomer compound and a 

crosslinking reagent for a period of time sufficient to allow formation of the protective cross-linked 

20 polymeric coating on a surface thereof, 

25 

wherein the monomer compound has the following formula: 

where R1, R2 and ~ are each independently selected from hydrogen, optionally substituted branched 

or straight chain CrC6 alkyl or halo alkyl or aryl optionally substituted by halo, and R3 is selected from: 
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,v,here each X is independently selected from hydrogen, a halogen, optionally substituted branched or 

,straight chain C,-C6 alkyl, halo alkyl or BJ}·1 optionally substituted by halo; and n1 is an integer from 1 

to 27; and wherein the crosslinking reagent comprises two or more unsaturated bonds attached by 

means of one or more linker moieties and has a boiling point of less than 500 °C at standard 

5 pressure. 

High levels of polymer crosslinking (formerly only achievable with high average power continuous 

wave plasmas) can be achieved by adding a crosslinking molecule to the monomer to produce a 

cross-linked co-polymer. This has the advantage of increasing the plasma processing range so 

stable coatings can now be produced in low average energy pulse plasma conditions. 

10 The high degree of retention of the hydrophobic monomer structures from the low energy pulsed 

plasma gives coatings of the co-polymer a good hydrophobic coating (as evidenced by water contact 

angles) and a coating that is not sticky or smeary to the touch. Thus, these properties make it suitable 

for the coating of electronic devices to prevent the ingress of water-based liquids from accidental 

damage. Such coatings typically have a thickness between 1 and 100 nm, preferably 1 and 50 nm. 

15 The coating may be described as a liquid repellant layer, typically a water repellant layer. The coating 

may repel water, an aqueous liquid such as rainwater, or oil. 

Alternatively, or in addition to providing a liquid repellent layer, the coating may be a physical barrier 

layer. 

The coating may be a physical barrier I.e. It provides a physical barrier to mass and electron transport. 

20 The physical barrier layer restricts diffusion of water, oxygen and ions. When the coating is a physical 

barrier it typically has a thickness of greater than 50 nm. 

The coating is a protective layer i.e. it prevents damage by contact with water or other liquids. The 

coating may provide is protective functionality by forming a liquid repellent layer and/or a physical 

barrier layer. 

25 The coating is preferably substantially pin-hole free to enable it to provide a physical barrier. 

Preferably /J.Z/d <0.15, where /J.2 is the average height variation on an AFM line scan in nm (as 

shown in Figure 3) and dis coating thickness in nm. 

The value of h.Zld tells us to what extent defects/voids on the surface of the coating extend into the 

coating, i.e. the percentage value of the depth of defect over total coating thickness. For example, 

30 nZJd = 0.15 means that the voids on the surface only extend down to 15% of the coating thickness. A 

coating with a IJ.Z.Jd <0.15 is defined herein as being substantially pinhole free. If voids are bigger than 

this, the desired functionality is unlikely to be achieved. 
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The coating is preferably conformal, which means that it takes the 30 shape of the electronic or 

electrical device or component thereof and covers substantially an entire surface of the device. This 

has the advantage of ensuring that the coating has sufficient thickness to give optimal functionality 

over an entire surface of the device or component. The meaning of the term "covers substantially an 

5 entire surfacen will depend to some extent on the type of surface to be covered. For example, for 

some components. it may be necessary for there to be complete coverage of the surface in order for 

the component to function after submersion in water. However, for other components or housings, 

small gaps in coverage may be tolerated. 

The coating may have a thickness of 50 to 10,000nm, optionally 50 to 8000nm, 100 to 5000nm, 

10 preferably 250nm - 5000nm, most preferably 250nm - 2000nm. 

The coating. may be electrically insulating and be sufficiently compliant that electrical connectors can 

be joined to the eiectronic or electrical device or component thereof and an electrical connection 

made between the electrical connectors and electronic or electrical device or component thereof 

without the requirement to first remove the coating. In this case, the force exerted by the electrical 

15 connector on the coating is sufficient to alter the structure of or even break through the coating local 

to the electrical connector. allowing the electrical connection to be made. Electrical connectors can 

typically be joined to the electronic or electrical device or component in this way for coating 

thicknesses of under 5000nm. and for high performance coatings below 2000nm. 

The electronic or electrical device or component thereof can typically withstand Immersion in up to 1 m 

20 of water for over 30 minutes without failure or corrosion whilst power applied to the electronic or 

electrical device or component. The effectiveness of the coating can be determined by measuring its 

electrical resistance at a f1Xed voltage when submerged in water for a set time period; for example, 

applying a voltage of 8V to the coating of a device which is submerged in water for 13 minutes. 

Coatings having a resistance value of 1x107 Ohms or higher in this test are effective barrier coatings 

25 and the coated electronic or electrical device or component thereof will pass successfully an IPX7 

test_ The IPX7 test Is the Ingress Protection Marking which classifies and rates the degree of 

protection provided against water. In the IPX7 test for phones, the ~evice is immersed in water under 

defined conditions of pressure and time (up to 1 m of submersion) for a duration of 30 minutes. The 

device has to be powered on during testing and functional after 24 hrs. 

30 In one embodiment, the coating is electrically insulating and has a thickness of less than 1 micron and 

wherein a force of 5- 20g applied to the coating using a round probe with 1 mm diameter allows an 

electrical connection to be made with the electronic or electrical device or component thereof in the 

local area where the force has been applied. 

In another embodiment, the coating is electrically insulating and has a thickness of 1-2.5 microns and 

35 wherein a force of 20-1009 applied to the coating using a round probe with 1 mm diameter allows an 

electrical connection to be made in the local area of the coating where the force has been applied. 
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The coating may have a higher density than that of the corresponding monomer from which it is 

fom1ed. For example, the increase in density may be at least 0.1 g/cm3
· The Increase in density is 

explained by the highly crosslinked coating. The high density of the coating improves the barrier 

properties of the coating. 

5 The coating may form a surface defined by a static water contact angle (WCA) of at least 70". A 

coating with a WCA of at least 90° is a liquid repellent, typically a water repellent layer. For 

fluorinated polymers, the coating may have a static water contact angle of at least 100°. The contact 

angle of a liquid on a solid substrate gives an indication of the surface energy which in turn Illustrates 

the substrate's liquid repellence. Contact angles were measured on a VCA Optima contact angle 

10 analyser, using 3 µI droplets of deionised water at room temperature. 

Cross/inker 

A basic requirement for the cross-linking reagent is the presence two or more unsaturated bonds, for 

example, -C=C- or alkyne groups. The unsaturated bonds are attached by one or more linker 

15 moieties. The linker moiety is not especially limited provided It joins together the two or more 

unsaturated bonds. The cross-linking reagent must have a boiling point of less than 500 °c, 
preferably from -10 to 300°C, optionally 180 to 270"C, most preferably 205 to 260°C at standard 

pressure. It is a preference, but not a requirement, that the cross-linking reagent Is not unduly 

hazardous for use in plasma processing, that is to say it can be used in a production environment 

20 where low levels of vapour do not present any significant health and safety issues (e.g. strongly 

oxidising, explosive, toxic, or has an offensive odour (e.g. stench reagent)). The crosslinking reagent 

preferably has one of the following structures: 

(I) 

where Y1, Y2, Ya, Y4, Y5, Ys, Y1 and Ys are each independently selected from hydrogen, optionally 

25 substituted cyclic. branched or straight chain C1-C6 alkyl or aryl; and L is a linker moiety. 

Most preferably L has the following formula: 

.Yell .Y'J 
(iii)~"("•' "'•, .... vti/"" .... ,, 

where each Y9 is independently selected from. a bond, -0-, -0-C(O)-. -C(O)-0-, -YwO-C(O}-, -C(O)-

30 0-Yw, -OYw, and -Y11O-, where Y11 is an optionally substituted cyclic, branched or straight chain 

C1-Ca alkylene; and 
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Y10 is selected from optionally substituted cyclic, branched or straight chain CrC8 alkylene and a 

siloxane containing group. 

In one most preferred embodiment Y10 has the following formula: 

Y~2: 

I 
·C 

I 
(iv) 

YuJn 

wherein each Y12 and Y13 is independently selected from H, halo, optionally substituted cyclic, 

branched or straight chain C1-Ca alkyl, or -OY14, where Y14 is selected from optionally substituted 

branched or straight chain CrCa alkyl or alkenyl, and n is an integer from 1 to 10. 

Optionally, each Y12 is Hand each Y13 is H, i.e. Y1o, is a linear alkylene chain. For this embodiment Y9 

10 is preferably a vinyl ester or vinyl ether group. 

Optionally, each Y12 is fluoro and each Y1s is fluoro, i.e. Y10 is a linear perfluoroalkylene chain. 

Typically, n Is from 4 to 6. 

In another embodiment Y1o has the following formula: 

15 (v) 

wherein each Y1 5 is independently selected from optionally substituted branched or straight chain C1-

C& alkyl. 

In one embodiment each Y15 is methyl, and each Y 9 is a bond. 

In a further embodiment Y10 has the following formula: 
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(vi) 

wherein Y1s to Y19 are each independently selected from H and optionally substituted branched or 

straight chain C1-Ca alkyl or alkenyt. A preferred alkenyl group is vinyl. Optionally Y 1a Is Hor vinyl, and 

5 Y1a, Y17 and Y1a are each H. In one embodiment each of Y1s to Y 19 is H. In another embodiment Y18 is 

vinyl, and Y16, Y17 and Y19 are each H. 

10 

In preferable embodiments for compound (i), L has one of the following structures: 

(x) 

In another embodiment for compound (i) L has one of the following structures: 

For L according structure (vii), Y10 is preferably an alkylene chain or a cycloalkylene, such as those 

shown in structures iv) and vi) above. The alkylene chain may be a straight chain alkylene chain. 

15 When Y10 is a cycioalkylene, cyclohexylene is preferred, most preferably 1,4 cyclohexylene. 
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For L according to structure (viii), Y10 is preferably structure {Iv), i.e. an alkylene or fluoroalkylene 

chain. 

For L according to structure (ix), Y10 is preferably cycloalkylene. such as the cyclohexylene according 

to structure (vi). 

s For L according to structure (x), Y1o is preferably structure (iv) wherein each Y12 and Y13 is F, i.e. a 

perfluoroalkylene chain. 

For L according to structure (xi) or structure (xii) Y10 is preferably aikylene or cycloalkylene. Optionally 

the alkylene or cycloalkylene may be substituted with one or more vinyl groups or alkenyl ether 

groups, preferably one or more vinyl ether groups. 

10 When each Y9 is a bond, each Y10 may be any of structures (iv), (v) and (vi). Preferably Y10 is a 

straight chain alkylene such that the crosslinking reagent is a diene, such as a heptadiene, octadiene, 

or nonadiene, most preferably 1,7-octadiene. 

When each Y9 is 0, each Y10 is preferably a branched or straight chain C1- C6 alkylene, preferably a 

straight chain alkylene, most preferably a C,4 straight chain alkylene, i.e the crosslinking reagent is 

15 1,4-butanediol divinyl ether 

It will be understood that each Y9 group can be combined with any other Y9 group and Y10 group to 

form the crosslinking reagent. 

The skilled person will be aware of possible substltuents for each of the cyclic, branched or straight 

chain C1-C8 alky!ene groups mentioned above. The alky!ene groups may be substituted at one or 

20 more positions by a suitable chemical group'. Halo substituents are preferred, with fluoro subslituents 

most preferred. Each CrC8 alkylene group may be a CrCa, C2-Cs. or Ce-Cs alkylene group. 

25 

Particularly preferred embodiments of the crosslinker have alkyl chains for Y10 and vinyl ester or vinyl 

ether groups on either side. 

A particularly preferred cross-linking reagent is divinyl adlpate. (a divinyl ester) 

Another preferred cross-linking reagent is 1,4-butanediol divinyl ether (a divinyl ether) 

For the most preferred embodiments the crosslinking reagent is selected from O!vinyl Adipate (OVA), 

1,4 Butanediol divinyl ether (BOVE), 1,4 Cyclohexanedimethanol divinyl ether (CODE), 1, 7 -Octadiene 

(170D), 1,2,4 -Trivinylcyclohexane (TVCH), 1,3-0ivinyttetramethyldisiloxane (OVTMDS}, Dlallyl 1 .4-

30 cyclohexanedicarboxy!ate (DCHD), 1,6-0ivinylperfluorohexane (DVPFH), 1 H, 1 H,6H,6H­

Perfluorohexanediol diacrylate (PFHDA) and glyoxal bis (dial\yt acetal) ( GBDA). 

For the alkyne crosslinking reagents according to compound (ii), L is preferably selected from a 

branched or straight chain C,-C8 alkylene or an ether group. L may be a C3, C4, Cs. or C6 alkylene, 
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preferably a straight chain alkylene.Chemical structures for the particularly preferred crosslinking 

reagents are set out below in Table 1: 

Oivinyl Adipate (OVA) 

1,4 Butanediol divinyl ether 

(BDVE) 

1,4 Cyclohexanedlmethanot 

divinyl ether (CDDE} 

1,7 -Octadiene (170D} 

1,2,4 -Trivinylcyclohexane 

(TVCH) 

1,3-

0ivinyltetramethyldisiloxane 

{DVTMDS) 

Diallyl 1.,4-

cyclohexanedicarboxylate 

(DCHD) 

1,6-Divinylperfluorohexane 

(OVPFH) 

1H,1H,6H,6H­

Perfluorohexanediol 

diacrylate (PFHDA) 

GBDA 

fH3 f3 
~Si-0-Si~ 

~c I I CH2 
Cl-b CH3 

0 F F 

H2~ _..-E, ~'- ~ /0~ 
~ O"' T 'FT 'F'"'" I! ~ 

F F 0 
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· 10 

1,6-heptadiyne 

H 
1,7-heptadiyne HC 

1,8-heptadiyne -.__..;;;;;;;=~H 

Propargyl ether ===cH 

Table 1 

Monomer Compound 

The monomer compound has the following formula: 

where R1, R2 and~ are each independently selected from hydrogen, optionally substituted branched 

or straight chain C1-C8 alkyl or halo alkyl or aryl optionally substituted by halo, and ~ is selected from: 

or 

where each X is independently selected from hydrogen, a halogen, optionally substi~ted branched or 

10 straight chain C1-Cs alkyl, halo alkyl or aryl optionally substituted by halo; and n1 is an integer from 1 

to 27. Preferably, n1 is from 1 to 12. Optionally n1 is from 4 to 12, optionally 6 to 8. 

In a preferred embodiment Rs is selected from: 
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or 

where m1 is an integer from Oto 13 and each Xis independently selected from hydrogen. a halogen, 

optionally substituted branched or straight chain C1-Cs alkyl, halo alkyl or aryl optionally substituted by 

5 halo; and m2 is an integer from 2 to 14; 

In a particularly preferred embodiment the monomer is a compound of fonnuta l(a): 

l(a) 

V1.1lereln each of R1, R2, Re, and R5 to R10 Is Independently selected from hydrogen or an optionally 

10 substituted C1-C6 branched or straight chain alkyl group; each X is independently selected from 

hydrogen or halogen; a is from 0-10; bis from 2 to 14; and c is O or 1; 

15 

the monomer is a compound of formula l(b): 

l(b) 

v."1erein each of R1, R2, Re. and R5 to R10 is independently selected from hydrogen or an optionally 

substituted C1-C6 branched or straight chain alkyl group; each X is Independently selected from 

hydrogen or halogen; a is from 0-10; bis from 2 to 14; and c is O or 1. 
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The halogen may be chlorine or bromine, but is preferably fluorine for compliance with RoHS 

regulations (Restriction of Hazardous Substances). 

a is from Oto 10, preferably from Oto 6, optionally 2 to 4, most preferably 0 or 1. b is from 2 to 14, 

optionally from 2 to 10, preferably 3 to 7. 

5 Each of R1 , R:!. Rt. and R6 to R,0 is Independently selected from hydrogen or a C,-C6 branched or 

straight chain alkyl group. The alkyl group may be substituted or unsubstituted, saturated or 

unsaturated. When the alkyl group is substituted, the location or type of the substituent is not 

especially limited provided the resultant polymer provides an appropriate liquid repellent and/or barrier 

layer. The skilled person would be aware of suitable substituents. If the alkyl group is substituted, a 

10 preferred substituent is halo. i.e. any of R1, R2, ~. and Rs to R10 may be haloalkyl, preferably fluoro 

alkyl. Other possible substituents may be hydroxyl or amine groups. If the alkyl group is unsaturated it 

may comprise one or more alkene or alkyne groups. 

Each of R1, R2, Rt, and Rs to R,0 may be independently selected from hydrogen, methyl, ethyl. n-

15 propyl, isopropyl, n-butyl, isobutyl, tert-butyl, sec-butyl, n-pentyl, neopentyl, n-hexyl, isohexyl, and 3-

rnethylpentyl. 

In a preferred embodiment each of R1 , R2 , ~. and Rs to R,0 is independently selected from hydrogen 

or methyl. 

20 In a preferred embodiment, a and care each independently 0 or 1; and b is from 3 to 7. 

In one preferred embodiment each X is H. In an alternative preferred embodiment each X is F. 

Optionally R1 and R2 are both hydrogen. 

Optionally ~ is hydrogen or methyl. Preferably R1 and R2 are both hydrogen and ~ is hydrogen or 

methyl. 

25 Optionally Rg is hydrogen and R10 is branched or straight chain C1-C6 alkyl group. In a preferred 

embodiment R,o Is methyl. 

In one embodiment each of Rs to Ra is hydrogen. 

30 In one embodiment each of R1, R2, ~. and Rs to R1o is hydrogen, each Xis H, a=0 and c=O. 

In a particularly preferred embodiment the monomer compound has the following formula: 
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>=<1lo~(CF2)nF 

H H 

where n is from 2 to 10. 

13 

In another preferred embodiment the monomer compound has the following formula: 

5 where n is from 2 to 10. 

The monomer compound may be selected from 1 H, 1 H,2H,2H-perfluorohexyl acrylate (PFAC4), 

1H, 1H,2H,2H-perfluorooctyl acrylate (PFAC6), 1 H, 1H,2H,2H-perfluorodecyt acrylate (PFAC8) and 

1H, 1H,2H,2H-perfluorododecyl acrylate (PFAC10). 

The monomer compound may be selected from 1 H, 1 H,2H,2H-pefluorohexyl methacrylate {PFMAC4), 

10 1 H, 1 H,2H,2H-perfluorooctyl methacrylate (PFMAC6) and 1 H, 1 H,2H,2H-perfluorodecyl methacrytate 

(PFMAC8). 

The monomer compound of formula l(a) may have the following formula: 

wherein a and care each independently 0 or 1, b =3-7 and n is 4 to 10, where n=a+b+c+1. 

15 The monomer ccompound of formula l(a) may have the following formula: 
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where n is 2 to 12. 

The monomer compound may be selected from ethyl hexyl acrylate, hexyl acrylate, decyl acrylate, 

lauryl dodecyl acrylate and iso decyl acrylate. 

5 The monomer may have the following formula: 

10 

where n is from 4 to 14. 

The monomer may have the following formula: 

where n is from 4 to 14. 

In an additional aspect, the present invention provides a method for treating an electronic device or 

component thereof comprising: 

exposing the electronic or electrical device or component thereof to a plasma comprising a monomer 

compound and a crosslinking reagent for a period of time sufficient to allow a protective cross-linked 

15 polymeric coating to form on a surface of the electronic or electrical device or component thereof; 

wherein the monomer compound has the following formula: 
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where R1 , R2 and R. are each independently selected from hydrogen, optionally substituted branched 

or straight chain C1-C6 alkyl or halo alkyl or aryl optionally substituted by halo, and Ra is selected from: 

or 

5 where each X is independently selected from hydrogen, optionally substituted branched or straight 

chain C1-Ce alkyl, halo alkyl or aryl optionally substituted by halo; and n, is an Integer from 1 to 27; 

and wherein the crosslinking reagent comprises two or more unsaturated bonds and has a boiling 

point of less than 500 °C at standard pressure. 

The monomer compound and the crosslinking reagent utilised in the method are described in further 

10 detail above. 

Typically the electronic or electrical device or component thereof is placed in a plasma deposition 

chamber, a glow discharge is Ignited within said chamber, and a voltage applied as a pulsed field •• 

Preferably the applied voltage is at a power of from 30 to 800W. Optionally the voltage Is pulsed in a 

sequence in which the ratio of the time on/time off Is in the range of from 0.001 to 1, optionally 0.002 

15 to 0.5. For example, time on may be 10-500 1,1s, preferably 35-45 µs, or 30-40 µs, such as about 36 

IJS and time off may be from 0.1 to 30 ms, preferably 0.1 to 20 ms, optionally from 5 to 15 ms, for 

example 6ms. Time on may be 35 ps, 40 µs, 45 µs. Time off may be 0.1, 1, 2, 3, 6, 8, 10, 15, 20, 25 

or 30 ms. 

The term pulsed may mean that the plasma cycles between a state of no {or substantially no) plasma 

20 emission (off-state) and a state where a particular amount of plasma is emitted (on-state). 

Alternatively, pulsed may mean that there is continuous emission of plasma but that the amount of 

plasma cycles between an upper limit (on-state) and lower limit (off-state). 

In a further embodiment, the invention resides in a method of forming a coating on an electronic or 

electrical device or component thereof as defined above, the method comprising: exposing said 

25 substrate in a chamber to a plasma comprising a monomer compound, preferably a continuous 

plasma, for a sufficient period of time to allow a protective polymeric coating to form on the substrate, 
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wherein during exposure of the substrate the continuous plasma has a power density of at least 

2W/litre, preferably 20W/litre. 

Optionally the voltage is applied as a pulsed field for a period of from 30 seconds to 90 minutes. 

Optionally the voltage is applied as a pulsed field for from 5 to 60 minutes. Optionally in a preliminary 

5 step, a continuous power plasma is applied to the electronic or electrical device or component thereof. 

The preliminary step may be conducted in the presence of an inert gas. 

Before the crosslinker and/or the monomer compound enter the deposition chamber each may be in 

the form of a gas, liquid or a solid (for example a powder) at room temperature. However, it is the 

preferred that the crosslinking reagent and the monomer compound are both liquid at room 

10 temperature, and most preferably that the monomer and crosslinker liquids are miscible. 

The monomer compound and/or the crosslinker will suitably be in a gaseous state in the plasma. The 

plasma may simply comprise a vapour of the monomer compound and the crosslinker. Such a vapour 

may be formed in-situ, with the compounds being introduced into the chamber in liquid form. The 

monomer may also be combined with a carrier gas, in particular, an inert gas such as helium or 

15 argon. 

In preferred embodiments, the monomer and/or the crossllnker may be delivered into the chamber by 

way of an aerosol device such as a nebuliser or the like, as described for example in 

WO2003/097245 and WO03/101621, the content of which is incorporated herein by reference. In 

20 such an arrangement a carrier gas may not be required, which advantageously assists in achieving 

high flow rates. 

In one embodiment the monomer compound and/or the crosslinking reagent are in gaseous form and 

are fed into the plasma at a rate of from 10-5000 mg/minute depending on chamber volume, whilst 

the pulsed voltage is applied. 

25 Optionally the plasma is created with an average power of from 0.001 to 40W/litre. 

The crosslinker may be miscible with the monomer and so introduced together or separately into the 

plasma chamber. Or the crosslinker may be immiscible with the monomer and introduced separately 

into the plasma chamber. In this context, the term "miscibleff means that the crosslinker is soluble in 

the monomer, and when mixed they form a solution of uniform composition. The term "immiscible" is 

30 used to mean that the crosslinker is only partly soluble or insoluble in the monomer, and so either 

forms an emulsion or separates out into two layers. 

The crosslinking reagent is preferably present in an amount of from 1 O to 60 (v/v) %, optionally 20 to 

40 (v/v) %, optionally 25 to 30 (v/v)o/o , optionally 30 to 50 (v/v)% of the total volume of monomer 

compound and crosslinking reagent. depending on the specific crossllnker. The skilled person would 

35 understand that the amount will vary to some extent depending on whether the coating is required to 
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be liquid repellent or provide a barrier to mass and electron transport. The skilled person would 

understand that the (v/v) percentages are those which give a stable crosslinked polymer coating and 

the highest water contact angle. 

Electronic or electrical device or component thereof 

Although the invention is of benefit in the context of a wide variety of substrates, 1he substrate may, in 

all aspects of the invention, advantageously be an electronic substrate. 

In some embodiments of the invention, the electronic substrate may comprise an electronic or 

electrical device, i.e. any piece of electrical or electronic equipment. Non-limiting examples of 

10 electrical and electronic devices include communications devices such as mobile phones, 

smartphones and pagers, radios, and sound and audio systems such as loudspeakers, microphones, 

ringers or buzzers, hearing aids, personal audio equipment such as personal CD, tape cassette or 

MP3 players, televisions, DVD players including portable DVD players, video recorders, digi and other 

set-top boxes such as Sky, computers and related components such as laptop, notebook, tablet, 

15 phablet or palmtop computers, personal digital assistants (PDAs), keyboards, or instrumentation, 

games consoles in particular hand-held playstations and the like, data storage devices, outdoor 

lighting systems or radio antenna and other forms of communication equipment. 

In preferred embodiments of the invention, the substrate may comprise or consist of an electronic 

component, e.g. a printed circuit board {PCB), a printed circuit board array (PCBA), a transistor, 

20 resistor, or semi-conductor chip. The electronic component may thus be an internal component of an 

electronic device, e.g. a mobile phone. The coatings of the invention are particularly valuable In 

preventing electrochemical migration in such components. 

In all aspects of the invention, the precise conditions under which the protective polymeric coating is 

formed in an effective manner will vary depending upon factors such as, without limitation, the nature 

25 of the monomer compound, the crosslinking reagent, the substrate, as well as the desired properties 

of the coating. These conditions can be determined using routine methods or, preferably, using the 

techniques and preferred features of the invention described herein, which work in particular synergy 

with the invention. 

The present invention will now be further described with reference to the following non-limiting 

30 examples and the accompanying illustrative drawings, of which: 

Figure ~ illustrates shows the effect of increasing the power to monomer flow ratio for CW plasmas in 

a 3 litre chamber in a prior art process. 

Figure 2 shows the same effect for pulsed plasma conditions. 
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Figure 3 shows a tapping mode image over 1Ox10 µm2 field of view of a specimen example 

(thickness d=1230 nm) prepared according to Example 1 (left hand side) and a contour line plot 

showing the data used for calculation of RMS roughness (right hand side). The !J.Z. value indicated on 

the plot has been taken over an area of the graph that represents the majority of the coating. Peaks 

5 that lie above the !J.Z. range indicate large particles and troughs that fall below the AZ. range show 

voids or pinholes in the coating. The width of the peaks also gives an indication of the particle size. 

Figure 4 illustrates the effect of adding !he divinyl adipate crosslinker to perfluorooctyl acrylate on 

water contact angle from a process on a 125 Litre chamber. 

Figure 5 shows the effect of adding crosslinkers in accordance with the invention on the electrical 

10 resistance per nm of the coatings. 

Figure 6 shows a tapping mode image of a 90 nm thick coating, prepared as described in Example 3, 

over 2x2µm2 field of view (top left), a representative contour line indicating height variation (z-axis) of 

the coating (top right) and a phase Image Indicating full substrate coverage (bottom left) ;RMS 

roughness of the coating is 1.65 nm and llz/d =0.05 

15 Example1 

Example of plasma polymerising PFAC6 with no crossllnker in a 3 litre chamber 

PFAC6 was polymerised In a 3 litre glass chamber using a continuous plasma process. In the 

experimental matrix, the continuous plasma was produced using RF power levels of 50, 100 and 200 

Watts. The process pressure was run at 30, 60 and 90 mTorr and the monomer flow rate run at 50, 

20 100 and 200 microlitres of liquid per minute. The duration of the process was either 10 or 40 minutes. 

The coated substrate was silicon wafer and whether the coating was tacky or not was determined by 

wiping the substrate with a finger and determining by eye if the coating had smeared. The results in 

Figure 1 indicate that for lower CW powers, the coating could easily be smeared (i.e. tacky), but by 

Increasing the power to flow ratio, the coating became resistant to smearing (I.e. non-tacky) and this 

25 is expected to be due to additional crosslinking caused by more monomer fra~mentation. The water 

contact angle was also seen to decline with increasing power to flow ratio, and this too is indicative of 

more power increasing the level of monomer fragmentation. 

The same 3 litre chamber was used to also look at the effect of power to flow ratios with pulsed 

plasma polymerisation. In these experiments, the peak power was either 250 or 500 W. The RF 

30 power feed was pulsed with an on time of 35 microseconds and off times of 5.5 and 1 millisecond. 

Process pressure was either 20, 35, 60 or 80 mTorr. The monomer flow was either 50 or 200 

microlitres of liquid per minute. Figure 2 shows that low power to flow conditions can generate 

coatings that can be smeared (tacky) and only by increasing the power could the smear be reduced. 

This too had a concomitant decline in water contact angle. 
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The results from Figures 1 and 2 show that plasma processing PFAC6 on its own could only lead to 

smear -free coatings when the powers were high enough to decrease the other desirable property of 

the water contact angle This illustrates the need to add a crosslinker to prevent the coating smearing 

and maintain the water contact angle. 

S Example2 

Examples of Perfluoro Alkyl Acrylate co-polymerisatlon with Crosslinker to show 

Improvements in electrical resistance 

Perfluorooctyl acrylate monomer was mixed with a single crosslinker from the following list: 

VINYL ESTERS: Oivinyl adipate (OVA} 

10 VINYL ETHERS: 1,4-Butanediol divinyl ether (BOVE); 1,4 Cyclohexanedimethanol divinyl ether 

(CDDE) 

DI- or TRI- VINYLS: 1,7-0ctadiene (1,7-0D); 1,2,4-Trivinylcyclohexane (TVCH); 

DI VINYL with alkyl fluoro group: 1,6-divinylperfluorohexane (DVPFH) 

01 VINYL with silicon group: 1,3-Divinyl tetramethyldisiloxane (DVTMDS) 

15 DI VINYL with cyclic ring and carboxylate groups: Diallyl 1,4-cyclohexanedicarboxylate (DCHC) 

DI ACRYLATE: 1H1H,6H,6H-perfluorohexanediol diacrylate (PFHDA) 

The crosslinker was mixed with the PFAC6 as a percentage by volume for the following percentages: 

20, 40 , 60 , 80, and 100%. 

Plasma initiated polymerisation reactions were carried out in a 3 litre. glass plasma chamber. The 

20 substrates were test circuit boards. The PFAC6/crosslinker mixture was introduced at a rate of 0.04 -

0.06 ul/min and the process pressure was 40 mTorr. The process plasma consisted of a 1 minute 

continuous plasma (CW) step of 50W foilowed by 10 - 20 minute pulsed plasma (PW) step of 50W 

and RF power being delivered by a pulse sequence with a duty cycle of 6.9%. The coated circuit 

boards were immersed in tap water and an 8V potential was applied for 13 minutes. The final current 

25 readings, together with coating thickness measurements, were used to calculate the electrical 

resistance per nm of coating. Figure 5 below shows the effect of adding a range of crosslinkers on 

the electrical resistance per nm of the barrier coatings. Figure 5 clearly shows the improvement in 

resistance that can be gained by adding the crosslinker to the PFAC6 monomer. Furthermore, all of 

the crosslinkers tested gave non-smear/non-tacky coatings with concentration levels of 20% and 

30 above, with the exceptions of OVTMDS, DCHD, PFHDA and DVPFH which were non-smear at levels 

of 40% and above. 

117 of 304



20 

Example3 

Example of crossllnker concentration on water repellent coating. 

Water repellent coatings were prepared in a 125 litre volume chamber using PFAC6 with different 

levels of divinyl adipate (OVA) and using helium as a carrier gas. The deposition process consisted 

5 of a 3 minute CW step with 300W power and a pulsed step with 150W power and an RF pulse duty 

cycle of 0.018%. Silicon wafer was useo as the test substrates and the contact angle of the coated 

wafer was determined by applying a 3ul drop of deionised wafer onto the coated wafer and measuring 

the contact angle using a VCA Optima (AST products) with image analysis software. The variation of 

contact angle with (v/v)% OVA crosslinker is shown in Figure 4. It was also noted that for the 10 (v/v) 

10 % OVA concentration, the water drop left a mark on the coated wafer where it's circumference had 

been. This indicated that a higher level of crosslinker was required to give a more stable coating. 

This observation, in combination with the results in figure 4, suggest an optimum range of 20 - 40 

(v/v) % DVA crosslinker, though this is likely to vary, typically within the range of from 10-60 (v/v) % 

for different monomers and crossllnkers and dfferent chamber sizes. 

15 Pulsed plasma polymerisation of perfluoro alkyl acrylate in the presence of divinyl adipate (OVA) was 

carried out in a 125 litre chamber. Figure 4 shows the effect of adding different liquid volume 

percentages of OVA crosslinker to perfluorooctyl acrylate on water contact angle on a silicon wafer 

substrate. 

Example4 

20 Example.of AFM measurement of monomerlcrossllnker co-polymer coating 

A barrier-style coating was prepared in a 22 litre volume chamber using PFAC6 with 10% OVA The 

deposition process consisted of a 1 minute CW step with a CW power to flow ratio of 3.9 

(W/mlcroliter/mln), and a pulsed step with a PW power/monomer flow ratio of 0.28 (W/microlitres/mln). 

Figure 6 shows the representative topographical and phase contrast images were obtained from all 

25 the samples. High spatial resolution images show mainly the structures of areas between the raised 

features. The RMS roughness of the coating is 1.65 nm and the Az/d = 0.05. As the IJ.z.Jd value is < 

0.15, then this indicates that the physical layer is substantially pinhole free. 

30 
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Claims: 

1. An electronic or electrical device or component thereof comprising a protective cross-linked 

polymeric coating on a surface of the electronic or electrical device or component thereof; 

wherein the protective cross-linked polymeric coating is obtainable by exposing the electronic or 

5 electrical device or component thereof to a plasma comprising a monomer compound and a 

crosslinking reagent for a period of time sufficient to allow formation of the protective cross-linked 

polymeric coating on a surface thereof, 

wherein the monomer compound has the following formula: 

) 

10 where R1, R2 and ~ are each independently selected from hydrogen, optionally substituted branch$d 
' 

or straight chain C1-C6 alkyl or halo alkyl or aryl optionally substituted by halo, and R3 is selected from: 

or 

where each X is independently selected from hydrogen, a halogen, optionally substituted branched Or 

straight chain C1-Ca alkyl, halo alkyl or aryl optionally substituted by haJo; and n, is an integer from f 
15 to 27; and wherein the crosslinklng reagent comprises two or more unsaturated bonds attached by 

means of one or more linker moieties and has a boiling point of less than 500 °c at standard 

pressure. 

20 

2. An electronic or electrical device or component thereof according to claim 1, wherein the 

protective cross-linked polymeric coating is a physical barrier to mass and electron transport. 

3. An electronic or electrical device or component thereof according to claim 1 or claim 2, wherein 

the protective cross-linked polymeric coating forms a liquid repellent surface defined by a static 

water contact angle r,NCA) of at least 90". 

4. An electronic or electrical device or component thereof according to any preceding claim, 

wherein the crosslinking reagent has one of the following structures: 
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(i) 

where Y,, Y2, Y3 , Y4 , Y5, Y6, Y1 and Y8 are each inl:iependently selected from hydrogen, optionally 

substituted cyclic, branched or straight chain C1-C6 alkyl or aryl; and Lis a linker moiety. 

5 5. An electronic or electrlcal device or component thereof according to claim 4, wherein for 

compound (I) L has the following formula: 

.• ,)rij_ · ... _.,,,.. .. Ya.., 
~#:':"". "'....,~ ,..,, .• r._ ~~~•· 

-a. Y1u i 

each Y9 is independently selected from, a bond. -0-, -0-C(O)-. -C(O)-0-, -Y,1-0-C(O)-. -C(O)-0-Yw, 

-OYw, and -Y110-, where Y11 is an optionally substituted cyclic, branched or straight chain C1-C8 

10 alkylene; and 

15 

20 

Y10 is selected from optionally substituted cyclic, branched or straight chain C1-C8 alkylene and a 

siloxane group. 

6. 

7. 

An electronic or electrical device or component thereof according to claim 

compound {i) L has one of the following structures: 

r( ~ 
0

_,_Y11J--O 

5, wherein for 

An electronic or electrical device or component thereof according to claim 5, wherein for 

compound {i) L has one of the following structures: 

8. An electronic or electrical device or component thereof according to any of claims 5 to 7, 

wherein Y10 has the following formula: 
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wherein each Y12 and Y13 is independently selected from H, halo, optionally substituted cyclic, 

branched or straight chain alkyl, or-OY14, where Y14 is selected from optionally substituted branched 

5 or straight chain C1-C8 alkyl or alkenyl, and n is an integer from 1 to 10. 

9. An electronic or electrical device or component thereof according to claim 8, wherein each Y12 

is Hand each Y13 is H. 

10. An electronic or electrical device or component thereof according to claim 8, wherein each Y12 

is fluoro and each Y13 is fluoro. 

10 11. An electronic or electrical device or component thereof according to any of claims 8 to 10, 

wherein n is from 4 to 6. 

12. An electronic or electrical device or component thereof according to any of claims 5 to 7, 

wherein Y,0 has the following formula: 

15 Wherein each Y15 Is independently selected from optionally substituted branched or straight 

chain C1-Ce alkyl. 

13. An electronic or electrical device or component thereof according to claim 12, wherein each Y15 

is methyl, and each Y9 is a bond. 

14. An electronic or electrical device or component thereof according to any of claims 5 to 7, 

20 wherein Y 10 has the following formula: 

wherein Y16 to Y19 are each independently selected from H and optionally substituted brancned or 

s;i:aight chain C1-C8 alkyl or alkenyl. 
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15. An electronic or electrical device or component thereof according to claim 14, wherein Y18 Is H 

or vinylene, and Y16, Y, 7 and Y19 are each H. 

16. An electronic or electrical device or component thereof according to any preceding claim 

wherein the crosslinking reagent is selected from Divinyl Adipate (OVA), 1,4 Butanediol divinyl 

s ether (BDVE}, 1,4 Cyclohexanedimethanol divinyl ether (CODE), 1,7 -Octadiene (1700), 1,2,4 -

Trivinylcyclohexane (TVCH), 1,3-Divinyltetramethyldisiloxane (DVTMDS), Diallyl 1,4-

cyclohexanedicarboxylate {DCH0), 1,6-Divinytperfluorohexane (DVPFH), 1H,1H,6H,6H­

Perfluorohexanediol diacrylate (PFHDA) and glyoxal bis {diallyl acetal) { GSDA). 

10 17. An electronic or electrical device or component thereof according to claim 4, wherein for 

compound (ii), L Is selected from a branched or straight chain C1-C8 alkylene or an ether group. 

15 

18. An electronic or electrical device or component thereof according to any preceding claim 

wherein the monomer is a compound of formula l(a): 

l(a) 

wherein each of R1, R2 , R.i, and Rs to R1o is independently selected from hydrogen or an optionally 

substituted C 1-Cs branched or straight chain alkyl group; each X is independently selected from 

hydrogen or halogen; a is from 0-10; bis from 2 to 14; and c is O or 1; 

; or 

20 wherein the monomer is a compound of formula l(b): 

l{b) 
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wherein each of R1, R2, ~. and R5 to R10 is independently selected from hydrogen or an optionally 

substituted C1-C6 branched or straight chain alkyl group; each X is independently selected from 

hydrogen or halogen; a is from 0-10; bis from 2 to 14; and c is O or 1. 

19. An electronic or electrical device or component thereof according to claim 18, wherein the 

5 halogen is fluorine. 

10 

15 

20 

25 

30 

20. An electronic or electrical device or component thereof according to claim 18 or claim 19, . 

wherein each of R1, R2, Fti. and Rs to R10 is independently selected from hydrogen, methyl, 

ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tart-butyl, sec-butyl; n-pentyl, neopentyl, n--hexyl, 

lsohexyl, and 3-methylpentyl. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

An electronic or electrical device or component thereof according to claim 20, wherein each of 

R1, R2 , R.i, and Rs to R10 is independently selected from hydrogen or methyl. 

An electronic or electrical device or component thereof according to any of claims 18 to 20, 

wherein a and care each independently O or 1; and b is from 3 to 7. 

An electronic or electrical device or component thereof according to any preceding claim 

wherein each X is H. 

An electronic or electrical device or component thereof according to any of claims 1 to 22, 

wherein each Xis F. 

An electronic or electrical device or component thereof according to any of claims 18 to 24, 

wherein R1 and R2 are both hydrogen. 

An electronic or electrical device or component thereof according to any of claims 18 to 25, 

wherein Ri is hydrogen or methyl. 

An electronic or electrical device or component thereof according to any of claims 18 to 26, 

wherein Rs is hydrogen and R10 is branched or straight chain C1-Ca alkyl group. 

An electronic or electrical device or component thereof according to claim 27, wherein R10 is 

methyl. 

An electronic or electrical device or component thereof according to any of claims 18 to 28, 

wherein each of Rs to ·Rs is hydrogen. 

An electronic or electrical device or component thereof according to any of claims 18 to 29 

wherein each of each of R,. R2, Ri, and Rs to R10 is hydrogen, each X is H, a=O and c=O. 

An electronic or electrical device or component thereof according to any of claims 24 to 30, 

wherein the compound offormula l(a) has the following formula: 

where n is from 2 to 10. 
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32. An electronic or electrical device or component thereof according to any of claims 24 to 30, 

wherein the compound of formula l(a) has the following formula: 

where n is from 2 to 10. 

5 33. An electronic or electrical device or component thereof according to claim 31, wherein the 

compound of formula l(a) Is selected from 1H,1H,2H,2H-perfluorohexyl acrylate (PFAC4), 

1 H, 1 H,2H,2H-perfluorooctyl acrylate (PFAC6), 1 H, 1 H,2H,2H-perfluorodecyl acrylate (PFAC8) 

and 1 H, 1H,2H,2H-perfluorododacyl acrylate (PFAC10). 

10 34. An electronic or electrical device or component thereof according to daim 32, wherein the 

compound of formula l(a} is selected from 1 H, 1 H,2H,2H-pefluorohexyl methacrylate (PFMAC4), 

1 H, 1 H,2H,2H-perfluorooctyl methacrylate (PFMAC6) and 1 H, 1 H.2H,2H-perfluorodecyl 

methacrylate (PFMAC8). 

15 35. An electronic or electrical device or component thereof according to any of claims 18 to 23, 

wherein the compound of formula l(a) has the following formula: 

wherein a and c are each independently O or 1, b =3-7 and n is 4 to 10, where n=a+b+c+1. 

36. An electronic or electrical device or component thereof according to any of claims 18 to 23, 

20 wherein the compound of formula l(a) has the following formula: 
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where n is 2 to 12. 

37,. An electronic or electrical device or component thereof according to claim 35 or claim 36, 

wherein the compound of formula l(a) is selected from ethyl hexyl acrylate, hexyl acrylate, decyl 

acrylate, lauryl dodecyl acrylate and iso decyl acrylate. 

38. An electronic or electrical device or oomponent thereof according to any of claims 18 to 23, 

wherein the monomer is a compound of formula l(b) and has the following formula: 

where n is from 4 to 14, optionally where R1, R2 and Ra are each H. 

39. An electronic or electrical device or component thereof according to any of the preceding 

10 claims, wherein the electronic or electrical device or component thereof is selected from mobile 

phones, smartphones. pagers, radios, sound and audio systems such as loudspeakers, 

microphones, ringers and/or buzzers, hearing aids, personal audio equipment such as personal 

CD, tape cassette or MP3 players, televisions, DVD players including portable DVD players, 

video recorders, digi and other set-top boxes, computers and related components such as 

15 laptop, notebook, tablet, phablet or palmtop computers, personal digital assistants (PDAs}, 

keyboards, or instrumentation, games consoles, data storage devices, outdoor lighting 

systems, radio antennae and other forms of communication equipment, and printed circuit 

boards. 

40. A method for treating an electronic or electrical device or component thereof comprising: 

20 exposing the electronic or electrical device or component thereof to a plasma 

25 

comprising a monomer compound and a crosslinking reagent for a period of time sufficient to allow a 

protective cross-linked polymeric coating to form on a surface of the electronic or electrical device or 

component thereof; 

wherein the monomer compound has the following formula: 
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where R1, R2 .and ~ are each independently selected from hydrogen, opUonally substituted branched 

or straight chain C1-C6 alkyl or halo alkyl o~ aryl optionally substituted by halo, and Ra is selected from: 

or 

where each X is independently selected from hydrogen, optionally substituted branched or straight 

5 chain C1-C6 alkyl, halo alkyl or aryl optionally substituted by halo; and n1 is an integer from 1 to 27; 

and wherein the crosslinking reagent comprises two or more unsaturated bonds attached by means of 

one or more linker moieties and has a boiling point at standard pressure of less than 500°C. 

10 

15 

41. A method according to daim 40, wherein the crosslinking reagent has one of the following 

structures: 

(i) 

where Y1, Y2, Y3, Y4, Ys, Ye, V7 and Y6 are each independently selected from hydrogen, optionally 

substituted cyclic, branched or straight chain C1-Ce alkyl or aryl; and Lis a linker moiety. 

42. A method according to claim 41, wherein for compound (i) L has the following formula: 

V· 'f 
~"!•-! ... !J~ . ;~4~ .. iJ .. , '> ,./.·_. ,,,,.,. "·, . .t ~- ,_, 1:: ... 

• r 
each Y9 is independently selected from. a bond, -0-, -0-C(O)-. -C(0)-0-, -YwO-C(O)-. -C(O)-O-Y11-. 

-OY11-, and -Y110-, where Y11 is an optionally substituted cyclic, branched or straight chain C1-C8 

alkylene; and 

Y10 is selected from optionally substituted cyclic, branched or straight chain Ci-C8 alkylene and a 

20 siloxane group. 

43. A method according to claim 42, wherein for compound (i) C: has one of the following structures: 
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44. A method according to claim 42, wherein for compound (i) L has one of the following structures: 

J.. ..,...o...._ ,;.O~... ;,,.\: -~0,,-........... . ....-_..,""\':1(~ .........._,..,...; ..... o'",, ~ 
,........... ... .. y~ ......_,,,. !>. '• .,. 

5 45. An method according to any of claims 42 to 44. wherein Y10 has the following formula: 

wherein each Y12 and Y13 is Independently selected from H, halo, optionally substituted cyclic, 

10 branched or straight chain alkyl, or -OY14, where Y14 is selected from optionally substituted branched 

or straight chain C1-C8 alkyl or alkenyl, and n is an integer from 1 to 10. 

46. A method according to claim 45, wherein each Y12 is Hand each Y13 is H. 

47. A method according to claim 45, wherein each Y12 is fluoro and each Y13 is fluoro. 

48. A method according to any of claims 45 to 47. wherein n is from 4 to 6. 

15 49. A method according to any of claims 42 to 44. wherein Y10 has the following formula: 

Y1t, ~, ~t:-.· 

i I ~- .. si---,o-St~ • t . i C 

¥10 Y,;6 

Wherein each Y15 is independently selected from optionally substituted branched or straight 

chain C1--Cs alkyl. 

50. A method according to claim 49, wherein each Y1s is methyl, and each Y 9 is a bond. 

20 51. A method according to any of claims 42 to 44, wherein Y10 has-the following formula: 

127 of 304



30 

wherein Y15 to Y,9 are each independently selected from Hand optionally substituted branched or 

straight chain C1-C8 alkyl or alkenyl. 

52. An method according to claim 51, wherein Y1e is vinylene or H, and Y1e, Y17 and Y19 are each 

5 H. 

53. A method according to any of claims 40 to 52, wherein the crosslinking reagent is selected from 

Divinyt Adipate (OVA}, 1,4 Butanediol divinyJ ether (BOVE}, 1,4 Cyclohexanedimethanol divinyl 

ether {CDDE), 1,7 -Octadiene (1700), 1,2,4 -Trivinylcyclohexane (TVCH), 1,3-

Divinyltetramethyldisiloxane (DVTMDS), DiaHyl 1A-cyclohexanedicarboxylate (DCHO), 1,6-

10 Divinylperfluorohexane (DVPFH), 1H,1H,6H,6H-Perfluorohexanediol diacrylate {PFHDA) and 

glyoxal bis (diallyl acetal} ( GBDA). 

54. A method according to claim 41, wherein for compound (ii), Lis selected from a branched or 

straight chain C1-C8 alkylene or an ether group. 

55. A method according to any of claims 40 to 54 wherein the monomer is a compound of formula 

15 l(a): 

l(a) 

wherein each of R1, R2, ~. and Rs to R10 is independentty selected from hydrogen or an optlonally 

substituted C1-Cs branched or straight chain alkyl group; each X is independently selected from 

20 hydrogen or halogen; a is from 0~10; bis from 2 to 14; and c is O or 1; 

; or 

wherein the monomer Is a compound of formula l(b): 

l(b) 
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wherein each of R1, R2, ~. and Rs to R10 :s independently selected from hydrogen or an optionally 

substituted C1-C8 branched or straight chain alkyl group; each X is independently selected from 

hydrogen or halogen; a is from 0-10; bis from 2 to 14; and c is O or 1. 

5 56. A method according to claim 55, wherein the halogen is fluorine. 

10 

15 

2.0 

25 

57. A method according to claim 55 or claim 56, wherein each of R1, ~. ~. and Rs to R10 is 

independenHy selected from hydrogen, methyl, ethyl, n..propyl, isopropyl, n-butyl, isobutyl, tert­

butyl, sec-butyl, n-pentyl, neopenty!, n-hexyl, isohexy!, and 3-methylpentyl. 

58. 

59. 

60. 

61. 

62. 

63. 

64. 

65. 

66. 

67. 

68. 

A method according to claim 57, wherein each of R1; R2. ~. and Rs to R10 is independently 

selected from hydrogen or methyl. 

A method according to any of claims 55 to 58, wherein a and c are each Independently O or 1; 

and b is from 3 to 7. 

A method according to any preceding claim wherein each X is H. 

A method according to any of claims 41 to 59, wherein each X is F. 

A method according to any of claims 41 to 61, wherein R1 and R2 are both hydrogen. 

A method according to any of claims 41 to 62, wherein ~ is hydrogen or methyl. 

A method according to any of claims 41 to 63, wherein R9 is hydrogen and R10 is branched or 

straight chain CrC8 alkyl group. 

A method according to claim 64, wherein R1o is methyl. 

A method to any of claims 41 to 65, wherein each of Rs to Re is hydrogen. 

A method according to any of claims 41 to 66 wherein each of each of R1 , R2, ~. and R5 to R10 

is hydrogen, each X is H, a=O and c=O. 

A method according to any of claims 61 to 67, wherein the compound of formula l(a) has the 

following formula: 

where n is from 2 to 10. 

69. A method according to any of claims 61 to 67, wherein the compound of formula l(a) has the 

following formula: 

129 of 304



32 

where n is from 2 to 10. 

70. A method according to claim 68, wherein the compound of formula l(a) is selected from 

1 H, 1 H,2H,2H-perfluorohexyl acrylate (PFAC4), 1 H, 1 H,2H,2H-perfluorooctyl acrylate (PFAC6), 

5 1 H, 1 H,2H,2H-perfluorodecyl acrylate (PFAC8) and 1 H, 1 H,2H,2H-perfluorododecyl acrylate 

(PFAC10). 

71. A method according to claim 69, wherein the compound of formula l(a) is selected from 

1 H, 1 H,2H,2H-pefluorohexyl methacrylate (PFMAC4), 1 H, 1 H,2H,2H-perfluorooctyl methacrylate 

10 (PFMAC6) and 1 H, 1 H,2H,2H-perfluorodecyl methacrylate (PFMAC8). 

72. A method according to any of daims 41 1o 61, wherein the compound of formula l(a) has the 

following formula: 

15 wherein a and care each independently O or 1, b =3-7 and n is 4 to 10, where n=a+b+c+1. 

73. A method according to any of claims 41 to 61, wherein the compound of formula l(a} has the 

following formula: 

where n is 2 to 12. 
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74. A method according to claim 72 or claim 73, wherein the compound of formula l(a) is selected 

from ethyl hexyl acrylate, hexyl acrylate, decyl acrylate, lauryl dodecyl acrylate and iso decyl 

acrylate. 

75. A method according to any of claims 41 to 60, wherein the monomer is a compound of formula 

5 l(b) and has the following formula: 

10 

where n is from 4 to 14. 

76. A method according to claim 75 wherein the monomer is a compound of formula l(b) and has 

the foflowing formula: 

where n is from 4 to 14. 

77. A method according to any of claims 40 to 76 wherein the electronic or electrical device or 

component thereof is placed in a plasma deposition chamber, a glow discharge is ignited within 

said chamber, and a voltage applied as a pulsed field. 

15 78. A method according to claim 77 wherein applied voltage is at a power of from 40 to 500W. 

79. A method according to claim 77 or claim 78 wherein the voltage is pulsed in a sequence in 

which the ratio of the time on : time off Is in the range of from 1 :500 to 1 :1500. 

80. A method according to any of claims 77 to 79 wherein the voltage is pulsed in a sequence 

where power is on for 20-50µs, and off for from 1000µs to 30000µs. 

20 81. A method according to any of claims- 77 __ to 80 wherein the voltage is applied as a pulsed field 

for a period of from 30 seconds to 90 minutes. 

82. A method according to claim 81 wherein the voltage is applied as a pulsed field for from 5 to 60 

minutes. 

83. A method according to any one of claims 77 to 82, wherein in a preliminary step, a continuous 

25 power plasma is applied to the electronic or electrical device or component thereof. 
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84. A method according to claim 83, vJherein the preliminary step is conducted in the presence of 

an inert gas. 

85. A method according to any one of ciaims 77 to 84, wherein the monomer compound and/or the 

crosslinking reagent in gaseous form is fed into the plasma at a rate of from 80~300 mg/minute. 

5 whilst the pulsed voltage is applied. 

86. A method according to any one of claims 77 to 85, wherein the plasma is created with a voltage 

at an average power of from 0.001 to 500w/m3
~ 

87. A method according to any of claims 40 to 86, wherein the monomer compound is miscible with 

the crosslinklng reagent. 

10 88. A method according to any of claims 40 to 86, wherein the monomer compound is immiscible 

with the crossllnking reagent. 

89. A method according to claim 87, wherein the step of exposing the electronic or electrical device 

or component thereof to a plasma occurs in a plasma chamber; and the monomer compound 

and crosslinking reagent are mixed prior to entering the chamber. · 

15 90. A method according to daim 87 or daim 88 wherein the step of exposing the electronic or 

electrical device or component thereof to a plasma occurs in a plasma chamber; and the 

monomer compound and crosslinking reagent are introduced separately into the chamber. 

91. A method according to any of claims 40 to 90, wherein the crosslinking reagent is present in an 

amount of from 10 to 60 (v/v) % of the total volume of monomer compound and crosslinking 

20 reagent. 

25 
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35 

Coatings 

Abstract 

The present invention provides an electronic or electrical device or component thereof comprising a 

cross-linked polymeric coating on a surface of the electronic or electrical device or component 

5 thereof; wherein the cross-linked polymeric coating is obtainable by exposing the electronic or 

electrical device or component thereof to a plasma comprising a monomer compound and a 

crosslinking · reagent for a period of time sufficient to allow formation of the cross-linked polymeric 

coating on a surface thereof, 

10 

wherein the monomer compound has the 'following formula: 

where R1, R2 and R.i are each independently selected from hydrogen, optionally substituted branched 

or straight chain CrCe alkyl or halo alk}4 or aryl optionally substituted by halo, and~ is selected from: 

or 

where each X Is Independently selected from hydrogen, a halogen, optionally substituted branched or 

15 straight-chain C1--Ce alkyl, halo alkyl or aryl optionally substituted by halo; and n1 Is an integer from 1 

to 27; and wherein the crossJinking reagent comprises two or more unsaturated bonds attached by 

means of one or more linker moieties and has a boiling point at standard pressure of less than 500°C. 

20 
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DETAILED ACTION 

Notice of Pre-AJA or AJA Status 

Page 2 

The present application, filed on or after March 16, 2013, is being examined under the 

first inventor to file provisions of the AIA. 

Claim Status 

Claims 1-20 are pending. 

Drawings 

The drawings are objected to because view numbers must be preceded by the 

abbreviation "FIG.". See MPEP § 608.02 (V). Corrected drawing sheets in compliance with 37 

CFR 1.121 ( d) are required in reply to the Office action to avoid abandonment of the application. 

Any amended replacement drawing sheet should include all of the figures appearing on the 

immediate prior version of the sheet, even if only one figure is being amended. The figure or 

figure number of an amended drawing should not be labeled as "amended." If a drawing figure is 

to be canceled, the appropriate figure must be removed from the replacement sheet, and where 

necessary, the remaining figures must be renumbered and appropriate changes made to the brief 

description of the several views of the drawings for consistency. Additional replacement sheets 

may be necessary to show the renumbering of the remaining figures. Each drawing sheet 

submitted after the filing date of an application must be labeled in the top margin as either 

"Replacement Sheet" or "New Sheet" pursuant to 37 CFR l.12l(d). If the changes are not 
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accepted by the examiner, the applicant will be notified and informed of any required corrective 

action in the next Office action. The objection to the drawings will not be held in abeyance. 

Claim Objections 

Claims 6-7 are objected to because of the following informalities: both claims 6 and 7 

do not end with a period. Appropriate correction is required. 

Claim 16 is objected to because of the following informalities: on line 4, it is expected 

that "1,3-vivinyltetramethyldisiloxane" should be "1,3-divinyltetramethyldisoloxane" (Pl 0/L22 

of the original specification). Appropriate correction is required. 

Claim Rejections - 35 USC§ 112 

The following is a quotation of 35 U.S.C. 112(b): 
(b) CONCLUSION.-The specification shall conclude with one or more claims particularly pointing 
out and distinctly claiming the subject matter which the inventor or a joint inventor regards as the 
invention. 

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph: 
The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 20 is rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second 

paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject 

matter which the inventor or a joint inventor (or for applications subject to pre-AIA 35 U.S.C. 

112, the applicant), regards as the invention. 

A broad range or limitation together with a narrow range or limitation that falls within the 

broad range or limitation (in the same claim) may be considered indefinite if the resulting claim 

does not clearly set forth the metes and bounds of the patent protection desired. See MPEP § 

2173.05(c). In the present instance, claim 20 recites the broad recitation "audio systems", and the 
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claim also recites loudspeakers, microphones, ringers and/or buzzers which is the narrower 

statement of the range/limitation .. The claim(s) are considered indefinite because there is a 

question or doubt as to whether the feature introduced by such narrower language is (a) merely 

exemplary of the remainder of the claim, and therefore not required, or (b) a required feature of 

the claims. 

Regarding claim 20, the phrase "such as" renders the claim indefinite because it is 

unclear whether the limitations following the phrase are part of the claimed invention. See 

MPEP § 2173.05(d). The broad limitation is "personal audio equipment". The narrow limitation 

is "personal CD, tape cassette or MP3 players". 

Regarding claim 20, the phrase "such as" renders the claim indefinite because it is 

unclear whether the limitations following the phrase are part of the claimed invention. See 

MPEP § 2173.05(d). The broad limitation is "related components". The narrow limitation is "a 

laptop, notebook, tablet, phablet or palmtop computers". 

For the purpose of this Office Action, the broader limitations will be treated on the 

merits. 

Regarding claim 20, the plural form of the device or component is used. It is unknown 

whether one or more types of these devices or components are required. 

Claim Rejections - 35 USC§ 103 

The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness 

rejections set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is not 
identically disclosed as set forth in section 102, if the differences between the claimed invention and the 
prior art are such that the claimed invention as a whole would have been obvious before the effective 
filing date of the claimed invention to a person having ordinary skill in the art to which the claimed 
invention pertains. Patentability shall not be negated by the manner in which the invention was made. 
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The factual inquiries for establishing a background for determining obviousness under 35 

U.S.C. 103 are summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or 

nonobviousness. 

This application currently names joint inventors. In considering patentability of the 

claims the examiner presumes that the subject matter of the various claims was commonly 

owned as of the effective filing date of the claimed invention(s) absent any evidence to the 

contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor and 

effective filing dates of each claim that was not commonly owned as of the effective filing date 

of the later invention in order for the examiner to consider the applicability of 35 U.S.C. 

102(b)(2)(C) for any potential 35 U.S.C. 102(a)(2) prior art against the later invention. 

Claims 1-6, 8-9, and 16-20 are rejected under 35 U.S.C. 103 as being unpatentable over 

Huebsch et al. (US 2015/0125695 Al) in view of Kurihara et al. (WO 2010/101091 Al, See 

machine translation for citation), Padiyath et al. (US 2007/0020451 Al) and Coulson (US 

2010/0203347 Al). 

Regarding claims 1, 3-6, 8-9, 16-17, and 20, Huebsch et al. discloses formulations 

comprising at least one compound of Formula A and at least one compound of Formula B may 

be applied by plasma deposition [0058-0059, 0063]. In addition to at least one compound of 

Formula A and at least one compound of Formula B include diluent and/or crosslinking 

monomers. The diluent monomers include (meth)acrylate esters of aromatic alcohols [0055]. 
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The substrates include polyester, polypropylene, polyethylene, polycarbonate, or polyurethane 

films [0064]. 

However, Huebsch et al. does not disclose the (meth)acrylate esters of aromatic alcohols 

meets the limitations of the formula of the monomer compound of the instant claims. Kurihara 

et al. teaches benzyl (meth) acrylate (P4/Ll47-P5/Ll65). Kurihara et al. is concerned with 

coating compositions comprising a copolymer of (meth)acrylic acid derivative containing a 

perfluoroalkyl group (Pl/LI0-14). Huebsch et al. and Kurihara et al. are analogous art 

concerned with similar technical difficulty, namely coatings containing copolymers of fluoro 

(meth)acrylates. It would have been obvious to one of ordinary skill in the art before the 

effective filing date of the claimed invention substitute the (meth)acrylate esters of aromatic 

alcohols per the teachings of Huebsch et al. with the benzyl (meth)acrylates per the teachings of 

Kurihara et al., and the motivation to do so would have been as Kurihara et al. suggests balance 

of water repellency and oil repellency of the treated substrate (P4/Ll47-P5/Ll65). 

However, Huebsch et al. does not disclose an electronic or electrical device or electronic 

or electrical component. Padiyath et al. teaches substrates such as flexible plastic materials, 

including thermoplastic films, such as polyesters, polycarbonates, polypropylenes, high or low 

density polyethylenes, or polyurethanes [0027]. The substrates are for use in electronic devices, 

such as OLEDs , organic transistors, or liquid crystal displays [0023,0027] Padiyath et al. is 

concerned with barrier films [0001]. The polymer layers may be applied by vapor deposition of 

(meth)acrylate monomers [0052]. Huebsch et al. and Padiyath et al. are analogous art concerned 

with the same field of endeavor, namely barrier coatings applied by plasma on similar substrates. 

It would have been obvious to one of ordinary skill in the art before the effective filing date of 

the claimed invention apply the treated substrate per the teachings of Huebsch et al. in an 
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electronic device as per the teachings of Padiyath et al., and the motivation to do so would have 

been as Padiyath et al. suggests . The selection of a known material based on its suitability for 

its intended use supported a prima facie obviousness determination in Sinclair & Carroll Co. v. 

Interchemical Corp., 325 U.S. 327, 65 USPQ 297 (1945). See MPEP § 2144.07. 

However, Huebsch et al. does not disclose the crosslinking reagent of the instant claims. 

Coulson teaches a polymeric coating formed by exposing an item to plasma comprising one or 

more organic monomeric compounds, at least one of which comprises two carbon-carbon double 

bonds (crosslinking reagents) [0029]. The crosslinking reagents include where Z is 

perfluoroalkyl group or optionally substituted alkyl groups, wherein the ester group is not 

required [0030-0031]. Z is a group of sub-formula (VI) [0032]: 

wherein n is an integer from 1 to 10, each R14 and R15 is independently selected from hydrogen, 

alkyl or haloalkyl (When R14 and R15 hare hydrogen and n is 4, the structure is divinyl adipate). 

The compounds also include the following compound: 

wherein each R14 and R15 is independently selected from hydrogen, alkyl or haloalkyl [0032, 

0035]. One of the crosslinking reagents is of the following formula: 
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Since the crosslinking reagent meets the claimed limitations of the formula as recited in claim 4, 

it would be expected that the crosslinking reagent has a boiling point of less than 500°C, absent 

objective evidence to the contrary. The comonomers may include fluoro (meth)acrylates [0028]. 

Huebsch et al. and Coulson are analogous art concerned with the same field of endeavor, namely 

plasma formed coatings. It would have been obvious to one of ordinary skill in the art before the 

effective filing date of the claimed invention to substitute the crosslinking monomers per the 

teachings of Huebsch et al. with the two carbon-carbon double bonds per the teachings of 

Coulson, and the motivation to do so would have been as Coulson (US '347 suggests such 

polymeric layers are useful on the surface [0029]. The coatings have a high degree of liquid­

proofing protection [0011]. Since the coating has a high degree of liquid-proofing protection, it 

would be expected that the protective cross-linked polymer coating form a liquid repellent 

surface defined by a static water contact angle (WCA) of at 90° or may be adjusted to achieve 

this static water contact angle. Due to two carbon-carbon double bounds, crosslinking would 

result, and the resulting coating is tougher and less flexible. In regards to the length of the 

carbon chain in the alkyl group for Y10
, an obviousness rejection based on similarity in chemical 

structure and function entails the motivation of one skilled in the art to make a claimed 

compound in the expectation that compounds similar in structure will have similar properties. In 

re Payne, 606 F. 2d 303,313,203 USPQ 245,254 (CCPA 979). See In re Papesch, 315.2d 381, 

137 USPQ 43 (CCPA 1963) and In re Dillon, 919 F.2d 688, 16 USPQ2d 1897 (Fed. Cir. 1991). 

See MPEP 2144.09. 
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polymeric coating is a physical barrier to mass and electron transport. The Office realizes that 

all of the claimed effects or physical properties are not positively stated by the 

reference(s). However, the reference(s) teaches all of the claimed ingredients, claimed amounts, 

and substantially similar process of making. Therefore, the claimed effects and physical 

properties, i.e. the protective cross-linked polymeric coating is a physical barrier to mass and 

electron transport would implicitly be achieved by a composition with all the claimed 

ingredients, claimed amounts, and substantially similar process of making. See MPEP § 

2112.01. If it is the applicant's position that this would not be the case: (1) evidence would need 

to be provided to support the applicant's position; and (2) it would be the Office's position that 

the application contains inadequate disclosure that there is no teaching as to how to obtain the 

claimed properties with only the claimed ingredients, claimed amounts, and substantially similar 

process of making. 

Regarding claims 18-19, since nl may be 0, Xis optional. The claimed limitations are 

met. 

Allowable Subject Matter 

Claims 7 and 10-15 are objected to as being dependent upon a rejected base claim, but 

would be allowable if rewritten in independent form including all of the limitations of the base 

claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject matter: the 

closest prior art of record, Huebsch et al. (US 2015/0125695 Al) nor Coulson (US '347) teach 

or suggest for compound (i) L has one of the structures as recited in claim 7. Huebsch et al. nor 
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Coulson (US '347) teach or suggest Y12 is fluoro and each Y13 is fluoro. Huebsch et al. nor 

Coulson (US '347) Y10 has the formula as instantly claimed in claim 14. 

Prior Art 

The prior art made of record and not relied upon is considered pertinent to applicant's 

disclosure. Lee (US 5,925,420) teaches amorphously crosslinked aromatic polymeric low K 

materials. 

Dunbar et al. (US 2006/0068519 A I) teaches a method of making an electronic device. 

Badyal (WO 00/05000 Al) teaches a method of coating a surface with a polymer layer by 

exposing the surface to a pulsed plasma comprising a monomeric saturated organic compound. 

Benard et al. (GB 2477410 A) teaches a conventional polymer is grafted to a plasma 

polymer layer provided at a substrate surface Abstract). Aromatic methacrylate derivatives may 

be used as plasma polymer precursors (P4-5). 

Correspondence 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to NICOLE M. BUIE-HATCHER whose telephone number is 

(571)270-3879. The examiner can normally be reached on M-F, 8 am - 4:30 pm. 

Examiner interviews are available via telephone, in-person, and video conferencing using 

a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is 

encouraged to use the USPTO Automated Interview Request (AIR) at 

http://www.uspto.gov/interviewpractice. 
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supervisor, Mark Eashoo can be reached on ( 571 )272-1197. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see https://ppair-my.uspto.gov/pair/PrivatePair. Should you have questions on access to 

the Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll­

free ). If you would like assistance from a USPTO Customer Service Representative or access to 

the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-

1000. 

/NICOLE M. BUIE-HATCHER/ 
Primary Examiner, Art Unit 1767 
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Surface Coatings 

The present invention relates to the coating of surfaces, in 

particular to the production of oil- and water- repellent 

5 surfaces, as well as to coated articles obtained thereby. 

Oil- and water- repellent treatments for a wide variety of 

surfaces are in widespread use. For example, it may be 

desirable to impart such properties to solid surfaces, such 

10 as metal, glass, ceramics, paper, polymers etc. in order to 

improve preservation properties, or to prevent or inhibit 

soiling. 

A particular substrate which requires such coatings are 

15 fabrics, in particular for outdoor clothing applications, 

Their sportswear, leisurewear and in military applications. 

treatments generally require the incorporation of a 

fluoropolymer into or more particularly, fixed onto the 

surface of the clothing fabric. The degree of oil and water 

20 repellency is a function of the number and length of 

fluorocarbon groups or moieties that can be fitted into the 

available space. The greater the concentration of such 

moieties, the greater the repellency of the finish. 

25 In addition however, the polymeric compounds must be able to 

form durable bonds with the substrate. Oil- and water­

repellent textile treatments are generally based on 

fluoropolymers that are applied to fabric in the form of an 

aqueous emulsion. The fabric remains breathable and 

30 permeable to air since the treatment simply coats the fibres 

with a very thin, liquid-repellent film. In order to make 

these finishes durable, they are sometimes co-applied with 

cross-linking resins that bind the fluoropolymer to fibres. 

Whilst good levels of durability towards laundering and dry-
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cleaning can be achieved in this way, the cross-linking 

resins can seriously damage cellulosic fibres and reduce the 

mechanical strength of the material. Chemical methods for 

producing oil- and water-repellent textiles are disclosed 

5 for example in WO 97/13024 and British patent No 1,102,903 

or M. Lewin et al., 'Handbood of Fibre Science and 

Technology' Marcel and Dekker Inc., New York, (1984) Vol 2, 

Part B Chapter 2. 

10 Plasma deposition techniques have been quite widely used for 

the deposition of polymeric coatings onto a range of 

surfaces. This technique is recognised as being a clean, 

dry technique that generates little waste compared to 

conventional wet chemical methods. Using this method, 

15 plasmas are generated from small organic molecules, which 

are subjected to an ionising electrical field under low 

pressure conditions. When this is done in the presence of a 

substrate, the ions, radicals and excited molecules of the 

compound in the plasma polymerise in the gas phase and react 

20 

25 

with a growing polymer film on the substrate. Conventional 

polymer synthesis tends to produce structures containing 

repeat units which bear a strong resemblance to the monomer 

species, whereas a polymer network generated using a plasma 

can be extremely complex. 

The success or otherwise of plasma polymerisation depends 

upon a number of factors, including the nature of the 

organic compound. Reactive oxygen containing compounds such 

as maleic anhydride, has previously been subjected to plasma 

30 polymerisation (Chem. Mater. Vol. 8, 1, 1996). 

US Patent No 5,328,576 describes the treatment of fabric or 

paper surfaces to impart liquid repellent properties by 
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subjecting the surfaces to a pre-treatment with an oxygen 

plasma, followed by plasma polymerisation of methane. 

However, plasma polymerisation of the desirable oil and 

5 water repellent fluorocarbons have proved more difficult to 

achieve. It has been reported that cyclic fluorocarbons 

undergo plasma polymerisation more readily than their 

acyclic counterparts (H. Yasuda et al., J. Polym. Sci., 

Polym. Chem. Ed. 1977, 15, 2411). The plasma polymerization 

10 of trifluoromethyl-substituted perfluorocyclohexane monomers 

has been reported (A. M. Hynes et al., Macromolecules, 1996, 

29, 18-21). 

A process in which textiles are subjected to plasma 

15 discharge in the presence of an inert gas and subsequently 

exposed to an F-containing acrylic monomer is described in 

20 

SU-1158-634. A similar process for the deposition of a 

fluroalkyl acrylate resists on a solid substrate is 

described in European Patent Application No. 0049884. 

Japanese application no. 02011606 describes the plasma 

polymerisation of compounds including fluorosubstituted 

acrylates. In that process, a mixture of the 

fluorosubstituted acrylate compounds and an inert gas are 

25 subjected to a glow discharge. 

Copending International Patent application based upon 

British Patent Application Nos. 9712338.4 and 9720078.6 

describes a method method for producing polymer and 

30 particular halopolymer coatings which are water and/or oil 

repellent on surfaces by the plasma deposition of monomer 

compounds which include carbon-carbon double bonds. The 

applicants have found that the method can be extended to the 

deposition of other compounds. In particular monomers which 
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are unsaturated in that they contain no carbon-carbon double 

bonds may be employed in the process and similar 

advantageous results achieved. 

5 According to the present invention there is provided a 

method of coating a surface with a polymer layer, which 

method comprises exposing said surface to a pulsed plasma 

comprising a monomeric saturated organic compound, said 

compound comprising an optionally substituted alkyl chain of 

10 at least 5 carbon atoms optionally interposed with a 

heteroatom; so as to form an oil or water repellent coating 

on said substrate. 

The term "saturated" as used herein means that the monomer 

15 does not contain multiple bonds (i.e. double or triple 

bonds) between two carbon atoms which are not part of an 

aromatic ring. The term "heteroatom" includes oxygen, 

sulphur, silicon or nitrogen atoms. Where the alkyl chain 

is interposed by a nitrogen atom, it will be substituted so 

20 as to form a secondary or tertiary amine. Similarly, 

silicons will be substituted appropriately, for example with 

two alkoxy groups. 

Other terms used herein include "halo" or "halogen" which 

25 refer to fluorine, chlorine, bromine and iodine. 

Particularly preferred halo groups are fluoro. The term 

"aryl" refers to aromatic cyclic groups such as phenyl or 

napthyl, in particular phenyl. The term "alkyl" refers to 

straight or branched chains of carbon atoms, suitably of up 

30 to 50 carbon atoms in length. Derivatives of alkyl groups, 

such as would be understood by "alkoxy" include such groups. 

The term "heterocyclyl" includes aromatic and non aromatic 

rings or ring systems, suitably containing up to 12 atoms, 

up to three of which may be heteroatoms. 
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The monomeric compound used in the process of the invention 

may comprise one or more optionally substituted alkyl 

chains, either as part of a branched alkane or as part of a 

5 more complex structure including rings and other functional 

10 

groups. These may be present either in the monomer used as 

a starting material, or may be created in the monomer on 

application of the plasma, for example by the ring opening 

of an optionally substituted cycloalkyl monomer. 

Suitable optional substituents for the monomeric compounds 

of the invention include halo, cyano, nitro, oxo, epoxide, 

optionally substituted cycloalkyl, optionally substituted 

aryl, optionally substituted aralkyl, optionally substituted 

15 heterocyclyl, C(O)nR1
, OR1

, S(O)mR1
, NR2 R3

, C(O)NR2 R3
, 

OC (0) NR2 R3
, =NOR2

, -NR2 C (0) nR2
, -NR1 CONR2 R3

, -C=NOR1
, -N=CR2 R3

, 

S (0) mNR2 R3 or -NR2 S (0) mR 1 where R1
, R2 and R3 are independently 

selected from hydrogen or alkyl, aralkyl, cycloalkyl, aryl 

or heterocyclyl, any of which may be optionally substituted, 

20 or R2 and R3 together form an optionally substituted ring 

which optionally contains further heteroatoms such as 

sulphur, oxygen and nitrogen, n is an integer of l or 2, m 

is O or an integer of l-3. 

25 Suitable optional substituents for aryl, aralkyl and 

cycloalkyl and heterocyclyl groups R1
, R2 and R3 include 

halo, perhaloalkyl, mercapto, hydroxy, alkoxy, oxo, 

heteroaryloxy, alkenyloxy, alkynyloxy, alkoxyalkoxy, aryloxy 

(where the aryl group may be substituted by halo, nitro, or 

30 hydroxy), cyano, nitro, amino, mono- or di-alkyl amino, 

alkylamido or oximino. 

Suitable alkyl chains, which may be straight or branched, 

have from 5 to 50 carbon atoms, more suitably from 6 to 20 
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carbon atoms, and preferably from 8 to l5 carbon atoms, 

provided at least 5 carbon atoms form a straight chain. 

5 Monomeric compounds where the chains comprise unsubstituted 

alkyl groups are suitable for producing coatings which are 

10 

water repellent. By substituting at least some of the 

hydrogen atoms in these chains with at least some halogen 

atoms, oil repellency may also be conferred by the coating. 

Thus in a preferred aspect, the monomeric compounds include 

haloalkyl moieties or comprise haloalkyls. Therefore, 

preferably the plasma used in the method of the invention 

will comprise a monomeric saturated haloalkyl containing 

15 organic compound. 

20 

25 

Particularly suitable monomeric organic compounds are those 

of formula (I) 

I 
R 6

- C-- C- R7 

I I 
RB R9 

where R4
, R 5

, R 6
' R7 and R 8 are independently selected from 

hydrogen, halogen, alkyl, haloalkyl or aryl optionally 

substituted by halo; and R 9 is a group X-R10 where R10 is an 

30 alkyl or haloalkyl group and Xis a bond; a group of formula 

-C(0)0(CH2 )xY- where xis an integer of from l to lO and Y 

is a bond or a sulphonamide group; or a group -

(0) pRn (0) s (CH2 ) t- where Rn is aryl optionally substituted by 

halo, pis O or l, sis o or land tis O or an integer of 

35 from l to 10, provided that wheres is 1, tis other than 0. 
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Suitable haloalkyl groups for R4
, R5

, R6
, R6

, and R8 are 

fluoroalkyl groups. The alkyl chains may be straight or 

branched and may include cyclic moieties and have, for 

example from 1 to 6 carbon atoms. 

For R10
, the alkyl chains suitably comprise 1 or more carbon 

atoms, suitably from 1-20 carbon atoms and preferably from 6 

to 12 carbon atoms. 

10 Preferably Rio is a haloalkyl, and more preferably a 

perhaloalkyl group, particularly a perfluoroalkyl group of 

formula CzF2 z+i where z is an integer of 1 or more, suitably 

from 1-20, and preferably from 6-12 such as 8 or 10. 

15 Where X is a group -C (0) 0 (CH2 ) yY-, y is an integer which 

provides a suitable spacer group. 

1 to 5, preferably about 2. 

In particular, y is from 

Suitable sulphonamide groups for Y include those of formula 

20 -N(R11 )so2 · where R11 is hydrogen, alkyl or haloalkyl such as 

C1 _ 4 alkyl, in particular methyl or ethyl. 

The monomeric compounds used in the method of the invention 

preferably comprises an C6 _ 25alkane optionally substituted by 

25 halogen, in particular a perhaloalkane, and especially a 

perfluoroalkane. 

Compounds of formula (I) are either known compounds or they 

can be prepared from known compounds using conventional 

30 methods. 

Suitable plasmas for use in the method of the invention 

include non-equilibrium plasmas such as those generated by 

alternating current (AC) (e.g. radiofrequencies (Rf), 
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microwaves) or direct current (DC) They may operate at 

atmospheric or sub-atmospheric pressures as are known in the 

art. 

5 The plasma may comprise the monomeric compound alone, in the 

absence of other gases or in mixture with for example an 

inert gas. Plasmas consisting of monomeric compound alone 

may be achieved as illustrated hereinafter, by first 

evacuating the reactor vessel as far as possible, and then 

10 purging the reactor vessel with the organic compound for a 

period sufficient to ensure that the vessel is substantialJ.y 

free of other gases. 

The surface coated in accordance with the invention may be 

15 of any solid substrate, such as fabric, metal, glass, 

ceramics, paper or polymers. In particular, the surface 

comprises a fabric substrate such as a cellulosic fabric, to 

which oil- and/or water-repellency is to be applied. 

Alternatively, the fabric may be a synthetic fabric such as 

20 an acrylic/nylon fabric. 

The fabric may be untreated or it may have been subjected to 

earlier treatments. For example, it has been found that 

treatment in accordance with the invention can enhance the 

25 water repellency and confer a good oil-repellent finish onto 

fabric which already has a silicone finish which is water 

repellent only. 

Precise conditions under which the plasma polymerization 

30 takes place in an effective manner will vary depending upon 

factors such as the nature of the polymer, the substrate 

etc. and will be determined using routine methods and/or the 

techniques illustrated hereinafter. In general however, 

polymerisation is suitably effected using vapours of 
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compounds of formula (I) at pressures of from 0.01 to 10 

m.bar, suitably at about 0.2m.bar. 

A glow discharge is then ignited by applying a high 

5 frequency voltage, for example at 13.56MHz. 

10 

15 

The applied fields are suitably of average power of up to 

SOW. Suitable pulsed fields are those which are applied in 

a sequence which yields very low average powers, 

of less than lOW and preferably of less than lW. 

for example 

Examples 

of such sequences are those in which the power is on for 

20µs and off for from 1ooooµs to 2ooooµs. 

The fields are suitably applied for a period sufficient to 

give the desired coating. In general, this will be from 30 

seconds to 3 hours, preferably from 2 to 30 minutes, 

depending upon the nature of the monomer compound used and 

the substrate etc. 

20 Plasma polymerisation in accordance with the invention 

particularly at low average powers has been found to result 

in the deposition of highly fluorinated coatings which 

exhibit super-hydrophobicity. 

25 In a preferred embodiment, the pulses are applied at a 

variable rate, with relatively long pulses applied, for 

example of from 1 to 10 secs on initially, reducing down to 

short pulses for example of from lOOµs to 1µs on and 1oµs to 

lOOOµs off, later in the process. It is believed that such 

30 a regime leads to improved coatings because the initial long 

pulse leads to greater fragmentation of the monomer, leading 

to a more disorganised and therefore strongly bonding layer 

directly adjacent the substrate. Shorter late pulses means 

that the upper layers deposited retain a more organised 
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structure and so contain a greater number of long chains, 

which are responsible for the oil and water repellency on 

the surface. 

5 Suitably the compound of formula (I) includes a 

perfluoroalkylated tail or moiety, in which case, the 

coating obtained by the process of the invention may have 

oleophobic as well as hydrophobic surface properties. 

10 Thus the invention further provides a hydrophobic or 

oleophobic substrate which comprises a substrate comprising 

a coating of a alkyl polymer and particularly a haloalkyl 

polymer which has been applied by the method described 

above. In particular, the substrates are fabrics but they 

15 may be solid materials such as biomedical devices. 

In a further aspect the invention provides the use of an 

optionally substituted alkane or optionally substituted 

cycloalkane having at least 5 carbon atoms and particularly 

20 a perhaloalkane in the production of water and/or oil 

repellent coatings by pulsed plasma deposition methods. 

The invention will now be particularly described by way of 

example with reference to the accompanying diagrammatic 

25 drawings in which: 

Figure 1 shows a diagram of the apparatus used to effect 

plasma deposition; and 

30 Figure 2 is a graph showing the characteristics of pulsed 

wave plasma polymerisation of perfluorododecane. 
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Example 1 

Plasma Polymerisation of perfluorododecane 

Rerfluorododecane (C12 F26 ) was placed into a monomer tube (I) 

(Fig. 1). A series of plasma polymerisation experiments 

5 were carried out in an inductively coupled cylindrical 

plasma reactor vessel (2) of 5cm diameter, 470cm3 volume, 

base pressure of 7xl0- 3mbar, and with a leak rate of better 

than 2xl0-3 cm3min- 1
• The reactor vessel (2) was connected by 

way of a "viton" O-ring (3), a gas inlet (4) and a needle 

10 valve ( 5) to the monomer tube ( 1) . 

A thermocouple pressure gauge (6) was connected by way of a 

Young's tap (7) to the reactor vessel (2). A further 

Young's tap (8) connected with an air supply and a third (9) 

15 lead to an E2M2 two stage Edwards rotary pump (not shown) by 

way of a liquid nitrogen cold trap (10). All connections 

were grease free. 

An L-C matching unit (11) and a power meter (12) was used to 

20 couple the output of a 13.56 Mhz R.F. generator (13), which 

was connected to a power supply (14), to copper coils (15) 

surrounding the reactor vessel (2). This arrangement 

ensured that the standing wave ratio (SWR) of the 

transmitted power to partially ionised gas in the reactor 

25 ~~gamY~2~u~sa~dsfugnmlngJmiil.seator (16) was used to trigger the R.F 

power supply, and a cathode ray oscilloscope (17) was used 

to monitor the pulse width and amplitude. The average power 

30 <P> delivered to the system during pulsing is given by the 

following formula: 
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where T0 n/ (T0 n + T0 tt) is defined as the duty cycle and Pew is 

the average continuous wave power. 

In order to carry out polymerization/deposition reactions 

5 the reactor vessel (2) was cleaned by soaking overnight in a 

chloros bleach bath, then scrubbing with detergent and 

finally rinsing with isopropyl alcohol followed by oven 

drying. The reactor vessel (2) was then incorporated into 

the assembly as shown in Figure 1 and further cleaned with a 

10 sow air plasma for 30 minutes. Next the reactor (2) vessel 

was vented to air and the substrate to be coated (19), in 

this case a glass slide, was placed in the centre of the 

chamber defined by the reactor vessel (2) on a glass plate 

(18). The chamber was then evacuated back down to base 

15 pressure ( 7. 0 x 10- 3mbar) . 

Perfluoroalkane vapour was then introduced into the reaction 

chamber at a constant pressure of ~0.2mbar and allowed to 

purge the plasma reactor, followed by ignition of the glow 

20 discharge. Typically 2-15 minutes deposition time was found 

to be sufficient to give complete coverage of the substrate. 

After this, the R.F generator was switched off and the 

perfluoroalkane vapour allowed to continue to pass over the 

substrate for a further 5 minutes before evacuating the 

25 reactor back down to base pressure, and finally venting up 

to atmospheric pressure. 

The experiments were carried out with average powers in the 

range of from 0.3 to SOW. The XPS spectrum of the product 

30 of a pulsed wave plasma polymer deposition onto a glass 

slide was taken. 
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Figure 2 shows the C (ls) XPS spectrum for a 5 minute pulsed 

plasma polymerisation experiment where: - Pew = 70W 

T 0 n = 20µs 

T 0 tt = 20000µs <P> 0.07W 

The chemical composition of the deposited coating for pulsed 

plasma deposition is given in Table 2 below. 

Table 2 

Experimental Theoretical 

F:C ratio 1. 86 2.17 

%r;:F 2 group 47.9 83.3 

%r;:F 3 group 18.5 16.7 
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Claims 

1. A method of coating a surface with a polymer layer, 

5 which method comprises exposing said surface to a pulsed 

plasma comprising a monomeric saturated organic compound, 

said compound comprising an optionally substituted alkyl 

chain of at least 5 carbon atoms optionally interposed with 

a heteroatom; so as to form an oil or water repellent 

10 coating on said substrate. 

15 

20 

25 

2. A method according to claim 1 wherein the alkyl chains 

are substituted by halogen. 

3. A method according to claim 2 wherein the alkyl 

chains are perhalogenated. 

4. A method according to claim 1 wherein the monomeric 

organic compound is a compound of formula (I) 

R6
- C-- C- R 7 

I I 
Ra R9 

where R4
, R 5

, R6
' R 7 and Ra are independently selected from 

hydrogen, halogen, alkyl, haloalkyl or aryl optionally 

30 substituted by halo; and R9 is a group X-R10 where R10 is an 

alkyl or haloalkyl group and Xis a bond; a group of formula 

-C(0)0(CH2 )xY- where xis an integer of from 1 to 10 and Y 

is a bond or a sulphonamide group; or a group -

(0) pR11 (0) s (CH2 ) 1:- where R11 is aryl optionally substituted by 

185 of 304



WO 00/05000 PCT/GB99/02121 

15 

halo, pis o or 1, sis O or 1 and tis O or an integer of 

from 1 to 10, provided that wheres is 1, tis other than 0. 

5. A method according to claim 4 wherein the compound of 

5 formula (I) comprises a C6 _ 25alkane optionally substituted by 

halogen. 

15 

20 

25 

6. A method according to claim 5 wherein the C6 _25 alkane 

is a C6 . 25 perfl uoroalkane. 

7. A method according to any one of the preceding claims 

wherein the substrate is a fabric, metal, glass, ceramics, 

paper or polymer material. 

8. A method according to claim 7 wherein the substrate is 

a cellulosic fabric. 

9. A method according to claim 7 wherein the substrate is 

a synthetic fabric. 

10. A method according to any one of the preceding claims 

wherein the monomeric organic compound is in the form of a 

vapour at a pressure of from 0.01 to 10 mbar. 

11. A method according to any one of the preceding claims 

wherein the plasma is created by applying an alternating 

frequency voltage. 

12. A method according to any one of the preceding claims 

30 wherein the average power of the electrical field applied is 

up to SOW. 
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13. A method according to any one of the preceding claims 

wherein the pulsed fields are applied in a sequence which 

yields an average power of less than l0W. 

14. A method according to claim 13 wherein the average 

power is less than lW. 

15. A method according to claim 13 or claim 14 wherein 

the pulses are applied in a sequence in the power is on for 

10 20µs and off for from l0000µs to 20000µs. 

15 

16. A method according to any one of the preceding claims 

wherein the pulses are applied at a variable rate. 

17. A method according to claim 16 wherein the length of 

the pulses decreases during the treatment. 

18. A hydrophobic or oleophobic substrate which comprises 

a substrate comprising a coating of an alkyl polymer 

20 obtained by a method according to any one of the preceding 

claims. 

19. The use of an optionally substituted alkane or 

optionally substituted cycloalkane having at least 5 carbon 

25 atoms in the production of water and/or oil repellent 

coatings by pulsed plasma deposition methods. 

30 

20. The use of claim 19 wherein the alkane or cycloalkane 

is perhalogenated. 

21. A method for producing an water and/or oil repellent 

coating on a substrate, substantially as hereinbefore 

described with reference to the Example. 
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from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 
information disclosure statement. See 37 CFR 1.97(e)(1 ). 
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That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
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Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
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The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
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1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
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Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

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

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

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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in electronic format on the date identified above. This content is stored in the SCORE database. 

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is 
recorded in PALM, and no paper documents or physical media exist. The TIFF images in the IFW 
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• Drawing 
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tab. 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number I Filing Date I Substitute for Form PTO-875 
16/547,728 08/22/2019 □To be Mailed 

ENTITY: ~ LARGE D SMALL D MICRO 

APPLICATION AS FILED - PART I 
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LJ BASIC FEE 
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(37 CFR 1.16(i)) 
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minus 3 = * X $460 = 

(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 sheets 

□APPLICATION SIZE FEE (37 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

CFR 1.16(s)) fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

0 MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 
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APPLICATION AS AMENDED - PART II 
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U.S. Serial No. 16/547,728 
Page 3 

Claim Amendments 

Please amend claims 1, 11, 13, 15-17, and 20; cancel claims 4-10, 12, and 14; add new 

claims 21-23 as follows: 

1. (Currently Amended) An electronic or electrical device or electronic or electrical component 

thereof comprising a protective cross-linked polymeric coating on a surface of the device or 

component; 

wherein the protective cross-linked polymeric coating is obtained by exposing the device or 

component to a plasma comprising a monomer compound and a crosslinking reagent for a period 

of time sufficient to allow formation of the protective cross-linked polymeric coating on a 

surface thereof, 

wherein the monomer compound has the following formula: 

where R1, R2 and &i are each independently selected from hydrogen, optionally substituted 

branched or straight chain C1-C6 alkyl or halo alkyl or aryl optionally substituted by halo, and R3 

is selected from: 

or 

where each X is independently selected from hydrogen, a halogen, optionally substituted 

branched or straight chain C1-C6 alkyl, halo alkyl or aryl optionally substituted by halo; where A 

is aryl optionally substituted by halo; and n1 is an integer from 0 to 27; and wherein the 

crosslinking reagent comprises two or more unsaturated bonds attached by means of one or more 
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linker moieties and has a boiling point of less than 500 °C at standard pressure[[.]], the 

crosslinking reagent having one of the following structures: 

(i) (ii) y 7 L---Ys 

where Y 1J2.JlJ:!.J?.J§.J7 and Y s are each independently selected from hydrogen, 

optionally substituted cyclic, branched or straight chain C1-C6 alkyl or aryl; and L is a linker 

moiety; 

wherein for compound (i) Lis of formula A having one of the following structures: 

optionally substituted cyclic, branched or straight chain C1-C8 alkylene and a siloxane group; 

or wherein for compound (i) L is of formula B having the following formula: 

where each Y9 is independently selected from, a bond, -0-, -0-C(O)-, -C(0)-0-, -Yu-0-C(O)-, -

C(0)-0-Yu- -OYu- and -YllO- where Yll is an optionally substituted cyclic, branched or 

straight chain C1-C8 alkylene; and wherein Y10 has the following formula: 
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and each Y15 is independently selected from optionally substituted branched or straight chain C1-

CQ alkyl; 

or wherein Y 10 has the following formula: 

and Y16 to Y19 are each independently selected from H and optionally substituted branched or 

straight chain C1-C8 alkyl or alkenyl 

or wherein Y 10 has the following formula: 

Y12 
I ---c---
1 

Y13 
n 

and each Y 12 is fluoro and each Y 13 is fluoro . 

2. (Original) A device or component according to claim 1, wherein the protective cross-linked 

polymeric coating is a physical barrier to mass and electron transport. 

3. (Original) A device or component according to claim 1, wherein the protective cross-linked 

polymeric coating forms a liquid repellent surface defined by a static water contact angle (WCA) 

of at least 90°. 

4. (Cancelled) 

5. (Cancelled) 

6. (Cancelled) 
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7. (Cancelled) 

8. (Cancelled) 

9. (Cancelled) 

10. (Cancelled) 

11. ( Currently Amended) A device or component according to claim -l-0 _l, wherein n is from 4 to 

6. 

12. (Cancelled) 

13. (Currently Amended) A device or component according to claim -1-±_l, wherein Y10 has the 

following formula: 

and each Y1s is methyl, and each Y9 is a bond. 

14. (Cancelled) 

15. (Currently Amended) A device or component according to claim -l-4_1, wherein Y10 has the 

following formula: 

and wherein Y1s is Hor vinylene, and Y16, Yn and Y19 are each H. 
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16. (Currently Amended) A device or component according to claim 1 wherein the crosslinking 

reagent is selected from divinyl adipate (DVA), 1,4-butanediol divinyl ether (BDVE), 1,4-

cyclohexanedimethanol divinyl ether (CDDE), 1,7 octadiene (170D), 1,2,4-trivinylcyclohexane 

(TVCH), 1,3-vivinyltetramethyldisiloxane (DVTMDS), diallyl 1,4-cyclohexanedicarboxylate 

(DCHD), 1,6-divinylperfluorohexane (DVPFH), lH, 1H,6H,6H-perfluorohexanediol diacrylate 

(PFHDA) and glyoxal bis (diallyl acetal) (GBDA). 

17. (Currently Amended) A device or component according to claim [[ 4]]_1, wherein for 

compound (ii), Lis selected from a branched or straight chain C1-C8 alkylene or an ether group. 

18. (Original) A device or component according to claim 1 wherein each Xis H. 

19. (Original) A device or component according to claim 1, wherein each Xis F. 

20. (Currently Amended) A device or component according to claim 1, wherein the device or 

component is selected from Q_mobile phone[[s]], smartphone[[s]], pager[[s]], radio[[s]], sound 

and audio system[[s]] such as loudspeakers, microphones, ringers and/or buzzers, hearing 

aid[[s]], personal audio equipment such as personal CD, tape cassette or MP3 players, 

television[[ s ]], DVD player[[ s ]] including portable Q_DVD player[[ s ]], video recorder[[ s ]], digi 

and or other set-top boxes, computer[[s]] and or related component[[s]] such as laptop, notebook, 

tablet, phablet or palmtop computers, personal digital assistant[[s]] (PDA[[s]]), keyboard[[s]], er 

instrumentatien, games console[[s]], data storage device[[s]], outdoor lighting system[[s]], radio 

antennae and or other form[[s]] of communication equipment, and or printed circuit board[[s]]. 

21. (New) A device or component according to claim 20, wherein the sound and audio system is 

a loudspeaker, microphone, ringer and/or buzzer. 

22. (New) A device or component according to claim 20, wherein the personal audio equipment 

is a personal CD, tape cassette or MP3 player. 

23. (New) A device or component according to claim 20, wherein the computer or related 

component is a laptop, notebook, tablet, phablet or palmtop computer. 
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Drawing Amendments 

Please replace each of original figures 1-7 with each of the respective, enclosed 

replacement sheets, which shall replace each of original figures 1-7. 

Each of figures 1-7 are amended to replace "Figure," which precedes each of the view 

numbers, with "Fig." as requested in the Office Action. 
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Remarks 

Claims 1-20 are pending. With this Response, claims 1, 11, 13, 15-17, and 20 are 

amended; claims 4-10, 12, and 14 are cancelled; and new claims 21-23 are added. Upon entry of 

the current amendments, claims 1, 2, 3, 11, 13, 15-23 are pending for consideration. 

Applicant respectfully requests reconsideration and further examination of the 

application in view of the amendments above and remarks below. 

Excess Claim Fees for New Claims 21-23 

Because of claims previously paid for and subsequently canceled, no excess claim 

fees are due for adding new claims 21-23. 

Support for Amendments 

The present amendments are fully supported by the application as originally filed and do 

not introduce new matter. 

Claim 1 has been amended to incorporate the subject matter of previous claims 4, 5, 7, 8, 

10, 12 and 14. 

Claims 4 to 19 have been amended or canceled as required to bring them in accordance 

with the language now in claim 1. Specifically, in claim 16 the crosslinker entries that are 

understood to lie outside the scope of amended claim 1 have been deleted. 

The typographical error pointed out by the examiner in the name ofDVTMDS in claim 

16 has been corrected. 

Claim 20 has been amended by moving the "such as" features into new claims 21-23. 

Claim 20 has also been amended by converting the plural form of each device or 

component into the singular form. 

Allowable Subiect Matter 

Applicant gratefully acknowledges the indication in the Office Action that claim 7 and 

10-15 would be allowable if rewritten in independent form including all of the limitations of the 

base claim and any intervening claims. 

With this reply, claim 1 is amended to include the subject matter of claims 4, 5, 7, 8, 10, 

12 and 14. Accordingly, claim 1 and its dependent claims are considered allowable. 

219 of 304



U.S. Serial No. 16/547,728 
Page 10 

Drawing Objections 

According to the Office Action, the drawings are objected to because each of the view 

numbers must be preceded by the abbreviation "Fig." 

With this reply, each of figures 1-7 are amended to replace "Figure" with "Fig." as 

requested in the Office Action. 

Accordingly, it is respectfully requested the outstanding drawing objections be 

withdrawn. 

Claim Objections 

Claims 6-7 are objected to because of the following informalities: both claims 6 and 7 do 

not end with a period. Appropriate correction is required. 

Each of claims 6 and 7 are canceled thereby rendering this rejection moot. 

Claim 16 is objected to because of the following informalities: on line 4, it is expected 

that II l,3-vivinyltetramethyldisiloxane11 should be II l,3-divinyltetramethyldisoloxane11 (Pl O/L22 

of the original specification). 

Claim 16 is amended to correct the typographical error pointed out in the Office Action, 

thereby rendering this objection moot. 

Accordingly, it is respectfully requested that the claim objections be withdrawn. 

Rejection Under 35 U.S.C. §112 

Claim 20 is rejected under 35 U.S.C. l 12(b) as being indefinite. 

In the interest of compact prosecution, claim 20 is amended to address the issues 

identified in the Office Action, thereby rendering this rejection moot. Claim 20 has been 

amended by moving the "such as" features into new claims 21-23, and has also been amended 

by converting the plural form of each device or component into the singular form. 

Accordingly, it is respectfully requested that the rejection of claim 20 under 35 U.S.C. 

l 12(b) as being indefinite, be withdrawn. 

220 of 304



U.S. Serial No. 16/547,728 
Page 11 

Reiection Under 35 U.S.C. §103 

Claims 1-6, 8-9, and 16-20 are rejected under 35 U.S.C. 103 as being 

unpatentable over Huebsch et al. (US 2015/0125695 Al) in view of Kurihara et al. (WO 

2010/101091 Al), Padiyath et al. (US 2007/0020451 Al) and Coulson (US 

2010/0203347 Al). 

As discussed above, claim 1 is amended to include the subject matter of claims 4, 5, 7, 

8, 10, 12 and 14 and is therefore allowable, thereby rendering this rejection moot. 

Accordingly, it is respectfully requested that the rejection of claims 1-6, 8-9, and 16-

20, under 35 U.S.C. 103 as being unpatentable over Huebsch et al. (US 2015/0125695 

Al) in view of Kurihara et al. (WO 2010/101091 Al) Padiyath et al. (US 2007/0020451 

Al) and Coulson (US 2010/0203347 Al) be withdrawn. 

Conclusion 

In view of the above amendments and remarks, it is respectfully submitted that all of the 

pending claims are in condition for allowance. Approval of the application and allowance of the 

claims are earnestly solicited. In the event that a phone conference between the Examiner and the 

Applicants' undersigned attorney would help resolve any issues in the application, the Examiner is 

invited to contact said attorney at (651) 275-9831. 

Dated: December 15, 2020 

#130588 

Respectfully Submitted, 

By: /Paul J. Parins/ 
Paul J. Parins, Reg. No. 54,358 
Customer No. 33072 
Phone: 651-275-9831 
Facsimile: 651-351-2954 
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PATENT APPLICATION 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventor: COULSON et al. 

Serial No. 16/547,728 

International Filing Date: August 22, 2019 

International App. No. PCT/GB2016/051688 

For: COATINGS 

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

Examiner: NICOLE M. BUIE-HATCHER 

Group Art Unit: 1767 

Confirmation No. 6664 

Docket No. GBL0007 /US/2 

I CERTIFY THAT ON DECEMBER 15, 2020 THIS 

CORRESPONDENCE IS BEING ELECTRONICALLY 

TRANSMITTED TO THE UNITED STATES PATENT AND 

TRADEMARK OFFICE VIA THE OFFICE'S EFS-WEB. 

/Bethany Lichtscheidl/ 
BETHANY L. LICHTSCHEIDL 

INFORMATION DISCLOSURE STATEMENT 

The document listed on the enclosed Form PTO-1449 are presented pursuant to 

Applicants' duty of disclosure under 37 C.F.R. 1.56. 

As mentioned in the Information Disclosure Statement filed on October 8, 2020, the 

present application is a Continuation of application Serial No. 15/735, 130 filed December 

8, 2017, which issued into U.S. Pat. No. 10,421,876 and is now involved in an Inter 

Partes Review having trial numbers IPR2020-0l 198 and filing date of July 17, 2020. 

Also, the Padiyath et al. (US 2007 /0020451 Al) reference is relied on in the 

103 rejection in the outstanding Office Action in connection with the above-identified 

patent application. The Padiyath et al. (US 2007 /0020451 Al) reference is asserted 

prior art in the above-mentioned Inter Partes Review having trial number IPR2020-01198, 

additional documents of which are cited on the enclosed Form PTO-1449. 

Respectfully Submitted, 

Dated: December 15, 2020 

#130624 

By: /Paul J. Parins/ 
Paul J. Parins, Reg. No. 54,358 
Customer No. 33072 
Phone: 651-275-9831 
Facsimile: 651-351-2954 
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PATENT APPLICATION 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventor: COULSON et al. 

Serial No. 16/547,728 

International Filing Date: August 22, 2019 

International App. No. PCT/GB2016/051688 

For: COATINGS 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

Examiner: NICOLE M. BUIE­
HATCHER 

Group Art Unit: 1767 

Confirmation No. 6664 

Docket No. GBL0007 /US/2 

I CERTIFY THAT ON DECEMBER 15, 2020 THIS 

CORRESPONDENCE IS BEING ELECTRONICALLY 

TRANSMITTED TO THE UNITED STATES PATENT AND 

TRADEMARK OFFICE VIA THE OFFICE'S EFS-WEB. 

/Bethany Lichtscheidl/ 
BETHANY L. LICHTSCHEIDL 

AMENDMENT AND RESPONSE 

Dear Examiner BUIE-HATCHER: 

This communication is responsive to the non-final Office Action issued on September 18, 

2020, in connection with the above-identified patent application, and is concurrently filed with a 

Supplemental Information Disclosure Statement. 

The three-month shortened-statutory period for response is set to expire on December 18, 

2020. It is respectfully submitted that this response is timely filed within the shortened statutory 

period. However, if any extension period is required in order for this paper to be timely filed, 

then Applicant hereby requests an extension for such additional time period and authorizes the 

appropriate fees therefore to be charged to the Kagan Binder Deposit Account No. 50-1775 and 

to notify us of the same. 

It is believed that no other fee( s) are required in filing this Response. However, if any 

other fee(s) are required please charge all of the appropriate fee(s) to the Kagan Binder Deposit 

Account No. 50-1775 and notify us of the same. 
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Specification Amendments 

Please delete the paragraph on page 1, lines 19 and 20, that begins with "Monosaturated 

monomers" and ends with "(see co-pending application)." 

Please add the following paragraph (section heading) on page 20 immediately prior to the 

paragraph on line 28 beginning with "The present invention will now .... ": 

Brief Description of Drawings 
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an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

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

Application Number: 16547728 

Filing Date: 22-Aug-2019 

Title of Invention: COATINGS 

First Named Inventor/Applicant Name: Stephen Richard COULSON 

Filer: Paul John Parins/Bethany Lichtscheidl 

Attorney Docket Number: GBL0007 /US/2 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 260 260 

Total in USO($) 260 

236 of 304



Electronic Acknowledgement Receipt 

EFSID: 41391429 

Application Number: 16547728 

International Application Number: 

Confirmation Number: 6664 

Title of Invention: COATINGS 

First Named Inventor/Applicant Name: Stephen Richard COULSON 

Customer Number: 33072 

Filer: Paul John Parins/Bethany Lichtscheidl 

Filer Authorized By: Paul John Parins 

Attorney Docket Number: GBL0007 /US/2 

Receipt Date: 15-DEC-2020 

Filing Date: 22-AUG-2019 

Time Stamp: 15:07:55 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $260 

RAM confirmation Number E2020BEF08101017 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

237 of 304



File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

169637 

1 
GBL0007US2_Response_to_No 

yes 11 
n-Final_Office_Action.pdf 

32caabf5bb2db 185a60b3623c05d447998a 
9a022 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Amendment/Req. Reconsideration-After Non-Final Reject 1 2 

Claims 3 7 

Amendment/Req. Reconsideration-After Non-Final Reject 8 8 

Applicant Arguments/Remarks Made in an Amendment 9 11 

Warnings: 

Information: 

178903 

2 
Drawings-only black and white line GBL0007US2_Replacement_Dr 

no 6 
drawings awings.pdf 

82065bf49d4d016f11ea4aff11066382a7ef~ 
2d6 

Warnings: 

Information: 

87796 

3 Transmittal Letter 
GBL0007US2_ Transmittal_for - no 1 

SIDS.pdf 
a859e98f2001 b38751 a35f6bc80af1 d30897 

9d68 

Warnings: 

Information: 

1057061 

4 
Information Disclosure Statement (IDS) 

GBL0007US2_SIDS.pdf no 4 
Form (SB08) 

87ef37e561 cf9ea 12a6b0c32df70006bba30 
c285 

Warnings: 

Information: 
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5 Non Patent Literature 

Warnings: 

Information: 

6 Non Patent Literature 

Warnings: 

Information: 

7 Non Patent Literature 

Warnings: 

Information: 

8 Non Patent Literature 

Warnings: 

Information: 

9 Non Patent Literature 

Warnings: 

Information: 

10 Non Patent Literature 

Warnings: 

Information: 

11 Fee Worksheet (5B06) 

Warnings: 

Information: 

NPL l_Guimond_et_al.pdf 

NPL2_ Yasuda_.pdf 

NPL3_Parsons_Declaration.pdf 

NPL4_Preliminary_Response. 
pdf 

NPLS_Patent_Owner_SUR­
Reply _to_Petitioners_Reply _to 

_Preliminary_Response.pdf 

373107 

e 7 bd44 f6b85 b896b5 baS aa934c2042c1 5 aO 
90ea6 

11070030 

3412afeb4c8a 782d1 6e79757931245bd798 
b5194 

790359 

2df304a798f44b9b8a559484 7a7e9b9163fa 
2056 

488244 

988b 13c6d5bcd233eba55c80440d01 e8b2 
4c3f68 

174768 

72d1732112277640fa9c296bc1398d648bc 
141c0 

147553 

no 

no 

no 

no 

no 

NPL6_Petitioners_Reply_to_Pa 1-------------i 
tent_Owners_Preliminary_Res~ 

onse.pdf 

fee-info.pdf 

Total Files Size (in bytes) 

55 77fde 325 5 82fe3 69 Sf728d cS 2 9e4e 1 9e4 5 
a6a3 

30383 

Sa 13fe4357dcab5ea4c5ea458354ca6eb63i 
2d62 

no 

no 

14567841 

4 

22 

109 

70 

9 

8 

2 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

33072 7590 12/30/2020 

KAGAN BINDER, PLLC 
SUITE 200, MAPLE ISLAND BUILDING 
221 MAIN STREET NORTH 
STILLWATER, MN 55082 

APPLICATION NO. FILING DATE 

16/547,728 08/22/2019 

TITLE OF INVENTION: COATINGS 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1200 

EXAMINER 

BUIE-HATCHER, NICOLE M 

ART UNIT PAPER NUMBER 

1767 

DATEMAILED: 12/30/2020 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Stephen Richard COULSON GBL0007 /US/2 6664 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 $1200 03/30/2021 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) 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. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT 
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN 
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST 
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity 
fees. 

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail 
Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. 
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at 
www .uspto.gov/PatentMaintenanceFees. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web. 

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All 
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected 
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

33072 7590 12/30/2020 

KAGAN BINDER, PLLC 
SUITE 200, MAPLE ISLAND BUILDING 
221 MAIN STREET NORTH 
STILLWATER, MN 55082 

APPLICATION NO. FILING DATE 

16/547,728 08/22/2019 

TITLE OF INVENTION: COATINGS 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1200 

EXAMINER ART UNIT 

BUIE-HATCHER, NICOLE M 1767 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
SB/47; Rev 03-09 or more recent) attached. Use of a Customer 
Number is required. 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. 

Stephen Richard COULSON GBL0007 /US/2 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

526-245000 

2. For printing on the patent front page, list 
( 1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

$1200 

(Typed or printed name) 

(Signature) 

(Date) 

CONFIRMATION NO. 

6664 

DATE DUE 

03/30/2021 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

2 ______________ _ 

3 ______________ _ 

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. Fees submitted: □Issue Fee □Publication Fee (if required) □Advance Order - # of Copies _________ _ 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

0 Electronic Payment via EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

0 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. ____ _ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 
NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

16/547,728 08/22/2019 

33072 7590 12/30/2020 

KAGAN BINDER, PLLC 
SUITE 200, MAPLE ISLAND BUILDING 
221 MAIN STREET NORTH 
STILLWATER, MN 55082 

FIRST NAMED INVENTOR 

Stephen Richard COULSON 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

GBL0007 /US/2 6664 

EXAMINER 

BUIE-HATCHER, NICOLE M 

ART UNIT PAPER NUMBER 

1767 

DATEMAILED: 12/30/2020 

Determination of Patent Term Adjustment under 35 U.S.C.154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement 
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent 
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial 
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term 
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior 
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration 
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process 
outlined in 37 CFR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget 
approval before requesting most types of information from the public. When 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration date for the 
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform 
the public about the 0MB Control Number's legal significance in accordance with 5 CFR 1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon 
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions 
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, 
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection 
of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements 
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b) 
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information 
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent 
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not 
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment 
of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

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

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

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

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to comply 
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

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

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

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility 
to recommend improvements in records management practices and programs, under authority of 44 U.S.C. 
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection 
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall 
not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed 
in an application which became abandoned or in which the proceedings were terminated and which application 
is referenced by either a published application, an application open to public inspection or an issued patent. 

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

Application No. 
16/547,728 
Examiner 
NICOLE M BUIE-HATCHER 

Applicant(s) 
COULSON et al. 

Art Unit I AIA (FITF) Status 
1767 Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.0 This communication is responsive to response filed 12/15/2020. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the 
restriction requirement and election have been incorporated into this action. 

3.0 The allowed claim(s) is/are 1-3, 11, 13 and 15-23 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent 
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information 
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) □All b) 0 Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of each 
sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PT0-892) 

2.0 Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 20201008 / 20201215. 

5. 0 Examiner's Amendment/Comment 

6. 0 Examiner's Statement of Reasons for Allowance 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

4.0 Interview Summary (PT0-413), 
Paper No./Mail Date. 

/NICOLE M. BUIE-HATCHER/ 
Primary Examiner, Art Unit 1767 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20201218 
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Application/Control Number: 16/547,728 
Art Unit: 1767 

Notice of Pre-AJA or AJA Status 

Page 2 

The present application, filed on or after March 16, 2013, is being examined under the 

first inventor to file provisions of the AIA. 

EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. Should the changes and/or 

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

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

payment of the issue fee. 

Authorization for this examiner's amendment was given in an interview with Paul J. 

Parins (Reg. No. 54,328) on 12/21/2020. 

The application has been amended as follows: 

In claim 1, last line, after the second "fluoro", add ", and n is an integer from I to IO". 

Also make sure the period is right after the number "IO". 

In claim 16, line 4, replace "1,3-vivinyltetramethyldisiloxane" with "1,3-

divinyltetramethyldisiloxane". 

Reasons for Allowance 

The following is an examiner's statement of reasons for allowance: 

A) The previous objection to the drawing is withdrawn in light of Applicant's 

amendment. 
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Application/Control Number: 16/547,728 
Art Unit: 1767 

Page 3 

B) The previous objections to claims 6-7 and 16 are withdrawn in light of Applicant's 

amendment. 

C) The previous rejections of claim 20 under 35 USC 112(b) and claims 1-6, 8-9, and 16-

20 under 35 USC 103 as being unpatentable over Huebsch et al. (US 2015/0125695 Al) in view 

Kurihara et al. (WO 2010/101091 Al), Padiyath et al. (US 2007/002045 Al) and Coulson (US 

2010/0203347) are withdrawn in light of Applicant's amendment. 

Any comments considered necessary by applicant must be submitted no later than the 

payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 

fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 

Allowance." 

Correspondence 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to NICOLE M. BUIE-HATCHER whose telephone number is 

(571)270-3879. The examiner can normally be reached on M-F, 8 am - 4:30 pm. 

Examiner interviews are available via telephone, in-person, and video conferencing using 

a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is 

encouraged to use the USPTO Automated Interview Request (AIR) at 

http://www.uspto.gov/interviewpractice. 

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

supervisor, Mark Eashoo can be reached on ( 571 )272-1197. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

247 of 304



Application/Control Number: 16/547,728 
Art Unit: 1767 

Information regarding the status of an application may be obtained from the Patent 

Page 4 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see https://ppair-my.uspto.gov/pair/PrivatePair. Should you have questions on access to 

the Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll­

free ). If you would like assistance from a USPTO Customer Service Representative or access to 

the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-

1000. 

/NICOLE M. BUIE-HATCHER/ 
Primary Examiner, Art Unit 1767 
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l hereby certif)r that this correspondence is being transmitted 
via the United States Patent and Trademark Office electronic 
filing system on March 24, 2021 
By:/Bethany Lichtscheidl/ 
Name; Bethany Lichtscheidl 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIR.l\1ATION NO. 

Stephen Richard COULSON GBL0007/US/2 6664 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTALFEE(S) DUE DATEDUE 

$0.00 $0.00 

CLASS-SUBCLASS 

526-245000 

2. For printmg on the patent front page, list 
( l) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1200 03/30/2021 

Kagan Binder, PLLC 

2 _____________ _ 

3 _____________ _ 

3. ASSIGNEE NAME AND RESIDENCE DAT A TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE 

P2il.td 

(B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Abingdon, United Kingdom 

Please check the appropriate assignee category or categories (will not be printed on the patent) : D Individual Qi} Corporation or other private group entity D Government 

4a. Fees submitted: ~Issue Fee □Publication Fee (if required) □Advance Order - # of Copies _________ _ 

4b. Method of Payment: ( Please first reapply any previously paid fee shown above) 

IXl Electronic Payment via EFS-Web D Enclosed check D Non-electronic payment by credit card (Attach form PTO-2038) 

~ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 50-1775 

5. Change in Entity Status (from status indicated above) 

D Applicant certifying micro entity status. See 37 CFR 1.29 

D Applicant asserting small entity status. See 37 CFR l.27 

D Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/ISA and 15B), issue 
fee payment in the micro entity amount will nm be accepted at the risk of application abandonment 
NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.3 l and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _/_P_a_u_l_J_._P_a_ri_n_s_i ______________ _ 

Typed or printed name __ P_a_u_l~f~-_P_a_1_·i_n_s ______________ _ 

PTOL-85 Part B (08-18) Approved for use through 01/3 l/2020 
Page 2 of 3 

0MB 0651-0033 

Date March 24, 2021 

Registration No. _5_4_,3_5_8 ____________ ~ 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
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Electronic Patent Application Fee Transmittal 

Application Number: 16547728 

Filing Date: 22-Aug-2019 

Title of Invention: COATINGS 

First Named Inventor/Applicant Name: Stephen Richard COULSON 

Filer: Paul John Parins/Bethany Lichtscheidl 

Attorney Docket Number: GBL0007 /US/2 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

UTILITY APPL ISSUE FEE 1501 1 1200 1200 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1200 
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Electronic Acknowledgement Receipt 

EFSID: 42268476 

Application Number: 16547728 

International Application Number: 

Confirmation Number: 6664 

Title of Invention: COATINGS 

First Named Inventor/Applicant Name: Stephen Richard COULSON 

Customer Number: 33072 

Filer: Paul John Parins/Bethany Lichtscheidl 

Filer Authorized By: Paul John Parins 

Attorney Docket Number: GBL0007 /US/2 

Receipt Date: 24-MAR-2021 

Filing Date: 22-AUG-2019 

Time Stamp: 13:25:03 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $1200 

RAM confirmation Number E20213N D25164328 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

1011010 

1 Issue Fee Payment (PTO-85B) GBL0007US2_Issue_Fee.pdf no 1 
9b40c5b 1 fc1 7fd 1 da3003b74a872661 e 18d 

Oc1e 

Warnings: 

Information: 

30117 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
5408dc5d6d2958bc6cad38c0b76c0324c22 

e1df4 

Warnings: 

Information: 

Total Files Size (in bytes) 1041127 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Doc code: IDS PTO/SB/0Ba (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 11/30/2020. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 16547728 

Filing Date 2019-08-22 

INFORMATION DISCLOSURE First Named Inventor I Jstephen Richard COULSON 
STATEMENT BY APPLICANT 

Art Unit 11767 
( Not for submission under 37 CFR 1.99) 

Examiner Name I NICOLE M. BUIE-HATCHER 

Attorney Docket Number I GBL0007/US/2 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 
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Application Number 16547728 

Filing Date 2019-08-22 

INFORMATION DISCLOSURE First Named Inventor I Stephen Richard COULSON 
STATEMENT BY APPLICANT 

Art Unit 1767 
( Not for submission under 37 CFR 1.99) 

Examiner Name I NICOLE M. BUIE-HATCHER 

Attorney Docket Number GBL0007 /US/2 

1 Granting Institution of Inter Partes Review for US Patent No. 10,421,876, entered January 27, 2021, (50 pages). 

2 Scheduling Order for US Patent No. 10,421,876, entered January 27, 2021, (11 pages). 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 
EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered 11 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 16547728 

Filing Date 2019-08-22 
INFORMATION DISCLOSURE First Named Inventor I Stephen Richard COULSON 
STATEMENT BY APPLICANT 

Art Unit 1767 
( Not for submission under 37 CFR 1.99) 

I NICOLE M. BUIE-HATCHER Examiner Name 

Attorney Docket Number GBL0007 /US/2 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

OR 

That each item of information contained in the information disclosure statement was first cited in any communication 
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 
information disclosure statement. See 37 CFR 1.97(e)(1 ). 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

~ any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Paul J_ Parins/ Date (YYYY-MM-DD) 2021-03-24 

Name/Print Paul J. Parins Registration Number ~.358 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

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

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

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

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

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

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

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

Application Number: 16547728 

Filing Date: 22-Aug-2019 

Title of Invention: COATINGS 

First Named Inventor/Applicant Name: Stephen Richard COULSON 

Filer: Paul John Parins/Bethany Lichtscheidl 

Attorney Docket Number: GBL0007 /US/2 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 260 260 

Total in USO($) 260 
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Electronic Acknowledgement Receipt 

EFSID: 42267614 

Application Number: 16547728 

International Application Number: 

Confirmation Number: 6664 

Title of Invention: COATINGS 

First Named Inventor/Applicant Name: Stephen Richard COULSON 

Customer Number: 33072 

Filer: Paul John Parins/Bethany Lichtscheidl 

Filer Authorized By: Paul John Parins 

Attorney Docket Number: GBL0007 /US/2 

Receipt Date: 24-MAR-2021 

Filing Date: 22-AUG-2019 

Time Stamp: 12:37:58 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $260 

RAM confirmation Number E20213NC38112885 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

1055960 

1 
Information Disclosure Statement (IDS) 

GBL0007US2_SIDS.pdf no 4 
Form (SB08) 

1 b119e35b22f633d4c5e9f034b45326ee94 
ccdb3 

Warnings: 

Information: 

A U.S. Patent Number Citation or a U.S. Publication Number Citation is required in the Information Disclosure Statement (IDS) form for 
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Message if 
you are citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be made available 
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent 
Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems. 

423932 

2 Non Patent Literature 
NPL l_lPR2020-01198_Granting 

no 50 
_lnstitution.pdf 

1 d31 c637bd 159d087796461 ce38dab3df35 
847e9 

Warnings: 

Information: 

157588 

3 Non Patent Literature 
NPL2_IPR2020-01198_Scheduli 

no 11 
ng_Order.pdf 

7f1 e7a90eb0a 18a0ecc743982352c5d7cb7 
4587 

Warnings: 

Information: 

30384 

4 Fee Worksheet (SB06) fee-info.pdf no 2 
7a41 a 131 c25b2ad03a 14d0eddd66e7cb8f5 

fbfSb 

Warnings: 

Information: 

Total Files Size (in bytes) 1667864 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

16/547,728 08/22/2019 

33072 7590 04/05/2021 

KAGAN BINDER, PLLC 
SUITE 200, MAPLE ISLAND BUILDING 
221 MAIN STREET NORTH 
STILLWATER, MN 55082 

FIRST NAMED INVENTOR 

Stephen Richard COULSON 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

GBL0007/US/2 

CONFIRMATION NO. 

6664 

EXAMINER 

BUIE-HATCHER, NICOLE M 

ART UNIT PAPER NUMBER 

1767 

NOTIFICATION DATE DELIVERY MODE 

04/05/2021 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

docketing@kaganbinder.com 

PTOL-90A (Rev. 04/07) 
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Corrected 
Notice of Allowability 

Application No. 
16/547,728 
Examiner 
NICOLE M BUIE-HATCHER 

Applicant(s) 
COULSON et al. 

Art Unit I AIA (FITF) Status 
1767 Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.~ This communication is responsive to IDS filed 03/24/2021. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the 
restriction requirement and election have been incorporated into this action. 

3.~ The allowed claim(s) is/are 1-3, 11, 13 and 15-23 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent 
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information 
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) □All b) 0 Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of each 
sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PTO-892) 

2.~ Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 20210324. 

5. D Examiner's Amendment/Comment 

6. D Examiner's Statement of Reasons for Allowance 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

4.0 Interview Summary (PTO-413), 
Paper No./Mail Date. 

/NICOLE M. BUIE-HATCHER/ 
Primary Examiner, Art Unit 1767 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210329 
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Receipt date: 03/24/2021 16/547,728 - GAU: 1767 

Doc code: IDS PTO/SB/0Ba (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 11/30/2020. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required lo respond lo a collection of information unless it contains a valid 0MB control number. 

Application Number 16547728 

Filing Date )019-08-22 

INFORMATION DISCLOSURE First Named Inventor I ~tephen Richard COULSON 
STATEMENT BY APPLICANT 

Art Unit 11767 
( Not for submission under 37 CFR 1.99) 

Examiner Name I NICOLE M. BUIE-HATCHER 

Attorney Docket Number I GBL0007/US/2 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

,_ 
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Receipt date: 03/24/2021 16/547,728 - GAU: 1767 

Application Number 16547728 

Filing Date 2019-08-22 

INFORMATION DISCLOSURE First Named Inventor I Stephen Richard COULSON 
STATEMENT BY APPLICANT 

Art Unit 1767 
( Not for submission under 37 CFR 1.99) 

Examiner Name I NICOLE M. BUIE-HATCHER 

Attorney Docket Number GBL0007/US/2 

;N.M.B./ 
1 ~ranting Institution of Inter Partes Review for US Patent No. 10,421,876, entered January 27, 2021, (50 pages). 

~N .M.B. / 2 Scheduling Order for US Patent No. 10,421,876, entered January 27, 2021, (11 pages). 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 
EXAMINER SIGNATURE 

Examiner Signature 11 /NICOLE M. BUIE-HATCHER/ I Date Considered 11 03/29/2021 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
English language translation is attached. 
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UNITED STATES PA TENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

APPLICATION NO. ISSUE DATE 

16/547,728 05/11/2021 

33072 7590 04/21/2021 

KAGAN BINDER, PLLC 
SUITE 200, MAPLE ISLAND BUILDING 
221 MAIN STREET NORTH 
STILLWATER, MN 55082 

PATENT NO. 

11001728 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

G BL0007 /US/2 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U .S.C. 154 (b) 
(application filed on or after May 29, 2000) 

CONFIRMATION NO. 

6664 

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments 
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at 
(571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Stephen Richard COULSON, Abingdon, UNITED KINGDOM; 
P2i Ltd, Abingdon, UNITED KINGDOM; 
Delwyn EV ANS, Abingdon, UNITED KINGDOM; 
Angeliki SIOKOU, Abingdon, UNITED KINGDOM; 
Clive TELFORD, Abingdon, UNITED KINGDOM, Deceased; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
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Doc code: IDS PTO/SB/0Ba (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 11/30/2020. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 16547728 

Filing Date 2019-08-22 

INFORMATION DISCLOSURE First Named Inventor I Jstephen Richard COULSON 
STATEMENT BY APPLICANT 

Art Unit 11767 
( Not for submission under 37 CFR 1.99) 

Examiner Name I NICOLE M. BUIE-HATCHER 

Attorney Docket Number I GBL0007/US/2 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 
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Application Number 16547728 

Filing Date 2019-08-22 

INFORMATION DISCLOSURE First Named Inventor I Stephen Richard COULSON 
STATEMENT BY APPLICANT 

Art Unit 1767 
( Not for submission under 37 CFR 1.99) 

Examiner Name I NICOLE M. BUIE-HATCHER 

Attorney Docket Number GBL0007 /US/2 

1 
Notice Regarding Filing of Disclaimer of Claims in a Patent Under 37 C.F.R §1.321 (a) for US Patent No. 10,421,876, 
~ntered April 20, 2021, (4 pages). 

2 
Disclaimer in Patent Under 37 C.F.R § 1.321(a) filed on April 14, 2021 for US Patent No. 10,421,876, entered as 
~xhibit 2004 on April 20, 2021, (9 pages). 

3 
Motion for Termination of Proceeding Pursuant to 37 C.F.R. §42.72 for US Patent No. 10,421,876, entered May 3, 
J021, (8 pages). 

4 
Petitione~s Opposition to Patent Owners Motion for Termination for US Patent No. 10,421,876, entered May 3, 2021, 
9 pages). 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 
EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered 11 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 16547728 

Filing Date 2019-08-22 
INFORMATION DISCLOSURE First Named Inventor I Stephen Richard COULSON 
STATEMENT BY APPLICANT 

Art Unit 1767 
( Not for submission under 37 CFR 1.99) 

I NICOLE M. BUIE-HATCHER Examiner Name 

Attorney Docket Number GBL0007 /US/2 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

OR 

That each item of information contained in the information disclosure statement was first cited in any communication 
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 
information disclosure statement. See 37 CFR 1.97(e)(1 ). 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

~ any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Paul J_ Parins/ Date (YYYY-MM-DD) 2021-05-04 

Name/Print Paul J. Parins Registration Number ~.358 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

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

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

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

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

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

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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PTO/SB/140 
Doc Code: PET.AUTO U.S. Patent and Trademark Office 
Document Description: Petition automatically granted by EFS-Web Department of Commerce 

Electronic Petition Request PETITION TO WITHDRAW AN APPLICATION FROM ISSUE AFTER PAYMENT OF 
THE ISSUE FEE UNDER 37 CFR 1.313(c) 

Application Number 16547728 

Filing Date 22-Aug-2019 

First Named Inventor Stephen COULSON 

Art Unit 1767 

Examiner Name NICOLE BUIE-HATCHER 

Attorney Docket Number GBL0007 /US/2 

Title 
COATINGS 

An application may be withdrawn from issue forfurther action upon petition by the applicant. To request thatthe Office 
withdraw an application from issue, applicant must file a petition under this section including the fee set forth in § l. l 7(h) and a 
showing of good and sufficient reasons why withdrawal of the application from issue is necessary. 

APPLICANT HEREBY PETITIONS TO WITHDRAW THIS APPLICATION FROM ISSUE UNDER 37 CFR 1.313(c). 

A grantable petition requires the following items: 
(1) Petition fee; and 
(2) One of the following reasons: 
(a) Unpatentability of one or more claims, which must be accompanied by an unequivocal statement that one or more claims 
are unpatentable, an amendment to such claim or claims, and an explanation as to how the amendment causes such claim or 
claims to be patentable; 
(b) Consideration of a request for continued examination in compliance with § 1.114 (for a utility or plant application only); or 
(c) Express abandonment of the application. Such express abandonment may be in favor of a continuing application, but not a 
CPA under 37 CFR l .53(d). 

Petition Fee 

0 Small Entity 

0 Micro Entity 

@ Regular Undiscounted 

Reason for withdrawal from issue 
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0 One or more claims are unpatentable 

@ Consideration of a request for continued examination (RCE) (List of Required Documents and Fees) 

0 
Applicant hereby expressly abandons the instant application (any attorney/agent signing for this reason must 
have power of attorney pursuant to 37 CFR 1.32(b)). 

RCE request,submission, and fee. 

□ 
I certify, in accordance with 37 CFR 1.4(d)(4) that: 

The RCE request ,submission, and fee have already been filed in the above-identified application on 

Are attached. 
[81 

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES 

I certify, in accordance with 37 CFR 1.4(d)(4) that I am: 

@ 
An attorney or agent registered to practice before the Patent and Trademark Office who has been given power of attorney 
in this application. 

0 An attorney or agent registered to practice before the Patent and Trademark Office, acting in a representative capacity. 

0 A sole inventor 

0 
A joint inventor; I certify that I am authorized to sign this submission on behalfof all of the inventors as evidenced by the 
power of attorney in the application 

0 A joint inventor; all of whom are signing this e-petition 

Signature /Paul J. Parins/ 

Name Paul J. Parins 

Registration Number 54358 
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Electronic Patent Application Fee Transmittal 

Application Number: 16547728 

Filing Date: 22-Aug-2019 

Title of Invention: COATINGS 

First Named Inventor/Applicant Name: Stephen Richard COULSON 

Filer: Paul John Parins/Bethany Lichtscheidl 

Attorney Docket Number: GBL0007 /US/2 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

PETITION FEE- 37 CFR 1.1 ?(H) (GROUP Ill) 1464 1 140 140 

RCE- 1 ST REQUEST 1801 1 1360 1360 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1500 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

Decision Date : May 4, 2021 

In re Application of: 

Stephen COULSON 

Application No: 16547728 

Filed: 22-Aug-2019 

Attorney Docket No: GBL0007 /US/2 

DECISION ON PETITION 

UNDER CFR 1.313(c)(2) 

This is an electronic decision on the petition under 37 CFR 1.313(c)(2), filed May 4, 2021 
application from issue after payment of the issue fee. 

The petition is GRANTED. 

Commissioner for Patents 
United States Patent and Trademark Office 

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

www.uspto.gov 

, to withdraw the above-identified 

The above-identified application is withdrawn from issue for consideration of a submission under 37 CFR 1.114 (request for 
continued examination). See 37 CFR 1.313(c)(2). 

Petitioner is advised that the issue fee paid in this application cannot be refunded. If, however, this application is again 
allowed, petitioner may request that it be applied towards the issue fee required by the new Notice of Allowance. 

Telephone inquiries concerning this decision should be directed to the Patent Electronic Business Center (EBC) at 866-217-9197. 

This application file is being referred to Technology Center AU 1767 for processing of the request for continuing examination 
under 37 CFR 1.114. 

Office of Petitions 
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Electronic Acknowledgement Receipt 

EFSID: 42633109 

Application Number: 16547728 

International Application Number: 

Confirmation Number: 6664 

Title of Invention: COATINGS 

First Named Inventor/Applicant Name: Stephen Richard COULSON 

Customer Number: 33072 

Filer: Paul John Parins/Bethany Lichtscheidl 

Filer Authorized By: Paul John Parins 

Attorney Docket Number: GBL0007 /US/2 

Receipt Date: 04-MAY-2021 

Filing Date: 22-AUG-2019 

Time Stamp: 15:40:40 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $1500 

RAM confirmation Number E202154F40331007 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

187395 

1 
Quick Path Information Disclosure 

Statement 
GBL0007US2_QPIDS_Form.pdf no 2 

3af11f785e8423b7e60ccb5f4a83214690afc 
lac 

Warnings: 

Information: 

110662 

2 Transmittal Letter 
GBL0007US2_ Transmittal_for - no 1 

QPIDS.pdf 
3b3 ec325 02f4 235 6 77 e 78abc8b3ead 1 faS 2 

cefO 

Warnings: 

Information: 

1366104 

3 
Request for Continued Examination 

GBL0007US2_RCE.pdf no 3 
(RCE) 

c3c7d26f6dcad23164ecbaf5848782a72e 13 
3f9b 

Warnings: 

Information: 

1056479 

4 
Information Disclosure Statement (IDS) 

GBL0007US2_SIDS.pdf no 4 
Form (SB08) 

319080ff759c90bba7e19dc16c50fc1 89a99 
23d2 

Warnings: 

Information: 

A U.S. Patent Number Citation or a U.S. Publication Number Citation is required in the Information Disclosure Statement (IDS) form for 
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Message if 
you are citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be made available 
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent 
Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems. 

1657718 

5 Non Patent Literature 
NPL 1 _Notice_Re_Filing_Disclai 

no 4 
mer_of_Claims.pdf 

6908731 ce9ae2859be65c08e0dddd8ad8e 
10ecac 

Warnings: 

Information: 
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6 Non Patent Literature 

Warnings: 

Information: 

7 Non Patent Literature 

Warnings: 

Information: 

8 Non Patent Literature 

Warnings: 

Information: 

9 Petition automatically granted by EFS 

Warnings: 

Information: 

10 Fee Worksheet (5B06) 

Warnings: 

Information: 

NPL2_Disclaimer_in_Patent_U 
nder_37 _CFR_ 1_321.pdf 

NPL3_Motion_to_ Terminate_P 
oceeding.pdf 

NPL4_Petitioners_Opposition. 
pdf 

petition-request.pdf 

fee-info.pdf 

Total Files Size (in bytes) 

3284680 

c465c8ae372e1117fee0ab79875fd2158cfe 
20da 

5095471 

2740f8e5afa813aa97f940a7ccc9b4123cde 
b49f 

6009200 

b6b 178918a3cfb3364072a0c0a3036ab22f 
bf83c 

31499 

e bc25f85 63f0ced 7989df9ff3 01 859fd aaa08 
89b 

31847 

4 7bf36039fbb28d0a 1 c4e1 f1 34a4126d553c 
87eb 

no 

no 

no 

no 

no 

18831055 

9 

8 

9 

2 

2 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Doc Code: QPIDS.REQ 
Document Description: Quick Path Information Disclosure Statement 

PTO/SB/09 (09-18) 

CERTIFICATION AND REQUEST FOR CONSIDERATION OF AN INFORMATION DISCLOSURE 
STATEMENT FILED AFTER PAYMENT OF THE ISSUE FEE UNDER THE QPIDS PROGRAM 

Non-Provisional Application Number: Filing Date: 

16/54 7, 728 2019-08-22 
First Named Inventor: Title of Invention: 

Stephen Richard Coulson COATINGS 
THE UNDERSIGNED HEREBY CERTIFIES AND REQUESTS THE FOLLOWING FOR THEABOVE­
IDENTIFIED APPLICATION. 

1. Consideration is requested of the information disclosure statement (IDS) subm~ted herewith, which is 
being filed after payment of the issue fee. 

2. Check the box next to the appropriate selection: 

0Each item of information contained in the IDS was first cited in any communication from a foreign 
patent office in a counterpart foreign application not more than three months prior to the filing of the IDS. 
See 37 CFR 1.97(e)(1). 

OR 

E]No item of information contained in the IDS was cited in a communication from a foreign patent office 
in a counterpart foreign application, and, to the knowledge of the person signing the certification after 
making reasonable inquiry, no item of information contained in the IDS was known to any individual 
designated in 37 CFR 1.56(c) more than three months prior to the filing of the IDS. See 37 CFR 
1.97(e)(2). 

OR 

Osee attached certification statement in compliance with 37 CFR 1.97(e). 
3. Please charge the IDS fee set forth in 37 CFR 1.17(p) to Deposit Account No. _s_o_-1_7_7_5 _____ _ 

4. A Petition to W~hdraw from Issue After Payment of the Issue Fee (37 CFR 1.313(c)(2)), including the 
petition fee set forth in 37 CFR 1.17(h), is submitted herewith as a Web-based ePetition. 
WARNING: Do not submit the petition as a follow-on paper via EFS-Web. Subm~ the pemon as a Web­
based ePetition by signing on to EFS-Web as a registered user, selecting the radio button next to 
"Existing application/patent," and then selecting the radio button next to "ePemon (for automatic 
processing and immediate grant, if all petitions requirements are met)." Failure to use the Web-based 
ePetition interface will result in automatic entry of the RCE. 

5. A request for continued examination (RCE) under 37 CFR 1.114 and the RCE fee under 37 CFR 1.17(e) 
are submitted herewith. 

6. The RCE will be treated as a "conditional" RCE. In the event the examiner determines that any item of 
information contained in the IDS necessitates the reopening of prosecution in the application, the 
undersigned understands that (i) the RCE will be processed and treated as an RCE under 37 CFR 1.114 
and therefore (ii) the IDS fee under 37 CFR 1.17(p) will be returned in accordance with 
37 CFR 1.97(b)(4). In the event that no item of information in the IDS necessitates reopening prosecution, 
the undersigned understands that the RCE will not be processed and the RCE fee under 37 CFR 1.17(e) 
will be returned. 

7. This certification and request is being filed as a Web-based ePetition and is not accompanied by an 
amendment to the application. Inclusion of an amendment will result in automatic entry of the RCE. 

Signature/ Paul J. Parins/ Date May 04, 2021 
Practitioner 

~ari~~Typed) p au I J. Parins Registration Number 54 358 
(If applicable) ' 

Note: Signatures of all the inventors or assignees of record of the entire interest ortheirrepresentative(s) are required in accordance with 
37 CFR 1. 33 and 11. 18. Please see 37 CFR 1. 4(d) for the form of the signature. If necessary, subrrit m.1ltiple forms for rrore than one 
signature, see below.* 

□ *Total of ----- forms are submitted. 

If you need assistance in corrpleting the term ca/11-800-PTO-9199 and se/ectoptim 2. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission ofthe attached form related to a patent application or patent. Accordingly, pursuantto the requirements of 
the Act, please be advised that: (1) the general authorityfor the collection of this information is 35 U .S.C. 2(b)(2); (2) 
furnishing ofthe information solictted is voluntary; and (3) the principal purpose forwhich the information is used bythe 
U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or 
patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine yoursubmission, which may res ult in termination of proceedings or abandonment of the 
application or expiration ofthe patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentiallyto the extent allowed underthe Freedom of 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whetherdisclosure of these records is required bythe 
Freedom of Information Act. 

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

3. A record in this system of records maybe disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance furn 
the Memberwith respect to the subject matterofthe record. 

4. A record in this system of records maybe disclosed, as a routine use, to a contractor of the Agency having 
need for the information in orderto perform a contract. Recipients of information shall be required to comply 
with the requirements ofthe Privacy Act of 1974, as amended, pursuantto 5 U.S.C. 552a(m). 

5. A record related to an International Application filed underthe Patent Cooperation Treaty in this system of 
records maybe disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, purs uantto the Patent Cooperation Treaty. 

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

7. A record from this system of records maybe disclosed, as a routine use, to the Administrator, General 
Services, or his/herdesignee, during an inspection of records conducted by GSA as part of that agency's 
res ponsibilttyto recommend improvements in records management practices and programs, under authorityof 
44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing 
inspection of records forth is purpose, and any other relevant (i.e., GSA or Commerce) directive. Such 
disclosures hall not be used to make determinations about individuals. 

8. A record from this system of records maybe disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent purs uantto 35 U.S.C. 151. Further, a 
record may be disclosed, s ubjectto the limitations of37 CFR 1.14, as a routine use, to the public ifthe record 
was filed in an application which became abandoned or in which the proceedings were terminated and which 
application is referenced by either a published application, an application open to public inspection or an issued 
patent. 

9. A record from this system of records maybe disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, ifthe USPTO becomes aware of a violation or potential violation of law or regulation. 
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PATENT 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventors: Stephen Richard COULSON Examiner: NICOLE M. BUIE-HATCHER 

Serial No.: 16/547,728 

Filed: August 22, 2019 

For: COATINGS 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

Group Art Unit: 1767 

Confirmation No.: 6664 

Docket No.: GBL0007 /US/2 

I CERTIFY THAT ON MAY 3, 2021, THIS CORRESPONDENCE IS 

BEING ELECTRONICALLY TRANSMITTED TO THE UNITED 

STATES PATENT AND TRADEMARK OFFICE VIA THE 

OFFICE'S EFS-WEB. 

/Bethany Lichtscheidl/ 
BETHANY LICHTSCHEIDL 

INFORMATION DISCLOSURE STATEMENT TRANSMITTAL LETTER 

Dear Commissioner: 

This Information Disclosure Statement is filed to bring to the Examiner's attention to the 

documents listed on the enclosed PTO/SB/08a form. 

The documents listed on the enclosed form are presented pursuant to Applicant's duty of 

disclosure under 37 C.F.R. 1.56. 

Applicant notes that the present application is a Continuation of application Serial No. 

15/735,130 filed December 8, 2017, which issued into U.S. Pat. No. 10,421,876 and is now involved 

in an Inter Partes Review having trial number IPR2020-01198 and filing date of July 17, 2020. The 

documents cited on the enclosed form are from Inter Partes Review having trial number IPR2020-

0 l l 98. 

Dated: May 04, 2021 

#131844 

By: 

Respectfully Submitted, 

/Paul J. Parins/ 
Paul J. Parins, Reg. No. 54,358 
Customer Number 33072 
Phone: 651-275-9831 
Fax: 651-351-2954 
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United States Patent and Trademark Office 

Document Code:VVFEE 

User :71530 

Sale Accounting Date:05/i 3/202i 

Sale Item Reference Number 

16547728 

Qfjfrc ('.f the Chi~f Fimmclal Qjjfrer 

Effective Date 

05/05/2021 

Document Number 
I20215CG04093045 

Fee Code Fee Code Description Amount Paid 
$260.00 1806 SUBMISSION- INFORMATION 

DISCLOSURE STMT 

Payment Method 
Deposit Account 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

16/547,728 08/22/2019 

33072 7590 05/20/2021 

KAGAN BINDER, PLLC 
SUITE 200, MAPLE ISLAND BUILDING 
221 MAIN STREET NORTH 
STILLWATER, MN 55082 

FIRST NAMED INVENTOR 

Stephen Richard COULSON 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

GBL0007/US/2 

CONFIRMATION NO. 

6664 

EXAMINER 

BUIE-HATCHER, NICOLE M 

ART UNIT PAPER NUMBER 

1767 

NOTIFICATION DATE DELIVERY MODE 

05/20/2021 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

docketing@kaganbinder.com 

PTOL-90A (Rev. 04/07) 
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Corrected 
Notice of Allowability 

Application No. 
16/547,728 
Examiner 
NICOLE M BUIE-HATCHER 

Applicant(s) 
COULSON et al. 

Art Unit I AIA (FITF) Status 
1767 Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.~ This communication is responsive to IDS filed 05/04/2021. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the 
restriction requirement and election have been incorporated into this action. 

3.~ The allowed claim(s) is/are 1-3, 11, 13 and 15-23 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent 
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information 
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) □All b) 0 Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of each 
sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PTO-892) 

2.~ Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 20210504. 

5. D Examiner's Amendment/Comment 

6. D Examiner's Statement of Reasons for Allowance 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

4.0 Interview Summary (PTO-413), 
Paper No./Mail Date. 

/NICOLE M. BUIE-HATCHER/ 
Primary Examiner, Art Unit 1767 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210515 
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Receipt date: 05/04/2021 16/547,728 - GAU: 1767 

Doc code: IDS PTO/SB/0Ba (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 11/30/2020. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 16547728 

Filing Date 2019-08-22 
INFORMATION DISCLOSURE First Named Inventor I Jstephen Richard COULSON 
STATEMENT BY APPLICANT 

Art Unit 11767 
( Not for submission under 37 CFR 1.99) 

Examiner Name I NICOLE M. BUIE-HATCHER 

Attorney Docket Number I GBL0007/US/2 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 
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Receipt date: 05/04/2021 16/547,728 - GAU: 1767 

Application Number 16547728 

Filing Date 2019-08-22 

INFORMATION DISCLOSURE First Named Inventor I Stephen Richard COULSON 
STATEMENT BY APPLICANT 

Art Unit 1767 
( Not for submission under 37 CFR 1.99) 

Examiner Name I NICOLE M. BUIE-HATCHER 

Attorney Docket Number GBL0007 /US/2 

1~.M.B./ 1 
Notice Regarding Filing of Disclaimer of Claims in a Patent Under 37 C.F.R §1.321 (a) for US Patent No. 10,421,876, 
~ntered April 20, 2021, (4 pages). 

, N.M.B./ 2 
Disclaimer in Patent Under 37 C.F.R § 1.321(a) filed on April 14, 2021 for US Patent No. 10,421,876, entered as 
~xhibit 2004 on April 20, 2021, (9 pages). 

/~.M.B./ 3 
Motion for Termination of Proceeding Pursuant to 37 C.F.R. §42.72 for US Patent No. 10,421,876, entered May 3, 
J021, (8 pages). 

, N.M.B./ 
4 

Petitione~s Opposition to Patent Owners Motion for Termination for US Patent No. 10,421,876, entered May 3, 2021, 
9 pages). 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 
EXAMINER SIGNATURE 

Examiner Signature 11 /NICOLE M. BUIE-HATCHER/ I Date Considered 11 05/15/2021 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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United States Patent and Trademark Office 
Qfjfrc ('.f the Chi~f Fimmclal Qjjfrer 

Document Code:VVFEE 

User :C464 72 

Refund Accountinq Date:05/26/202i ¾, 

Effective Date 
05/04/2021 

Sale Item Reference Number Refund Total 
16547728 $1,360.00 

Document Number Fee Code Fee Code Description Amount Paid 
I20215PG02562670 1801 RCE- 1 ST REQUEST $1,360.00 

Payment Method 
DA 

Account Number 
501775 

302 of 304



United States Patent and Trademark Office 

Document Code:VVFEE 

User :C464 72 

Qfjfrc ('.f the Chi~f Fimmclal Qjjfrer 

Sale Adjustment Accounting Date:05/26/202i 

Effective Date 

05/04/2021 

Document Number 
120215PG02562670 

Sale Accounting Date 

05/26/2021 
Sale Item Reference Number 

16547728 

Fee Code Fee Code Description Amount Paid 
$1,360.00 1801 RCE- 1 ST REQUEST 

Payment Method 
DA 
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UNITED STATES PA TENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

APPLICATION NO. ISSUE DATE 

16/547,728 06/22/2021 

33072 7590 06/02/2021 

KAGAN BINDER, PLLC 
SUITE 200, MAPLE ISLAND BUILDING 
221 MAIN STREET NORTH 
STILLWATER, MN 55082 

PATENT NO. 

11041087 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

G BL0007 /US/2 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U .S.C. 154 (b) 
(application filed on or after May 29, 2000) 

CONFIRMATION NO. 

6664 

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments 
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at 
(571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Stephen Richard COULSON, Abingdon, UNITED KINGDOM; 
P2i Ltd, Abingdon, UNITED KINGDOM; 
Delwyn EV ANS, Abingdon, UNITED KINGDOM; 
Angeliki SIOKOU, Abingdon, UNITED KINGDOM; 
Clive TELFORD, Abingdon, UNITED KINGDOM, Deceased; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
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