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002240-392858
WORLDWIDE ASSIGNMENT

WHEREAS, Iulian IORDACHITA, Hao LIU, Mehran ARMAND, Russell H. TAYLOR, Amirhossein
FARVARDIN hereinafter referred to as the Assignor, has invented a certain improvement relating to SHAPE
TRACKING OF A DEXTEROUS CONTINUUM MANIPULATOR, for which said Assignor has caused an
application for United States Letters Patent to be prepared,

[ ] the inventor's declaration for said application being executed concurrently with the execution of this
instrument; said application to be filed in the U.S. Patent and Trademark Office;

[X] said application having been filed in the U.S. Patent and Trademark Office on December 15, 2015, and
given Application No. 14/970,177; and

[X] said U.S. Provisional Application having been filed in the U.S. Patent and Trademark Office on
December 15, 2014; and given Application No. 62/092,070; and

[X] said U.S. Provisional Application having been filed in the U.S. Patent and Trademark Office on
June 1, 2015; and given Application No. 62/169,307;

[ 1 said application having been filed under the Patent Cooperation Treaty on , and given
International Application No. , the United States of America having been designated;

WHEREAS, The Johns Hopkins University having a principal place of business located at 3400 North Charies
St, Baltimore, MD, 21218, hereinafter referred to as the Assignee, is desirous of acquiring the entire right, title and interest
in and to said application, including any and all divisions and continuations thereof, and in and to said invention and any
and all patents which may be granted therefore, including any and all renewals, reissues and prolongations thereof;

NOW THIS WITNESSETH, that for and in consideration of One Dollar ($1.00), and other good and valuable
consideration paid by Assignee to Assignor, the receipt and sufficiency of which is hereby acknowledged, Assignor
hereby assigns, sells and transfers, and has assigned, sold, and transferred to Assignee, its successors and assigns, the
entire and exclusive right, title, and interest for the United States in and to the invention, the application, any non-
provisional application, and any patents which may be granted therefor, including any and all divisions, continuations, in
whole or in part, substitutions, renewals, reissues, reexaminations, and extensions thereof, and all applications claiming
priority therefrom; and Assignor authorizes and requests the Commissioner of Patents and Trademarks to issue all
patents for the invention, or patents resulting therefrom, insofar as their interest is concerned, to Assignee; to have, hold,
exercise, and enjoy, with all the rights, powers, privileges, and advantages in anywise arising therefrom or appertaining
thereto, for and during the term or terms of any and all such patents when granted, for the use and benefit of said
assignee, and said assignee's successors and assigns, in as ample and beneficial a manner as Assignor might or could
have held and enjoyed the same, if this assignment had not been made.

Assignor further hereby assigns, sells and transfers, and has assigned, sold, and transferred to Assignee, its
successors and assigns, the entire right, title and interest in all countries of the world, in and to the invention and in and
to the application and all patents which may be granted therefor, and all national applications, regional applications,
divisions, reissues, substitutions, continuations, in whole or in part, re-examinations, and extensions thereof, including
the right to file applications and obtain patents for the invention in its own name, in all countries and including all rights
of priority in all countries under the terms of any applicable international convention, insofar as its interest is concerned,
and the Assignor hereby authorizes and requests the applicable patent office in each country of the world to issue all
patents for the invention, or patents resulting therefrom, insofar as its interest is concerned, to the Assignee, to have and
to hold for the sole and exclusive use and benefit of the Assignee, its successors and assigns, to the full end of the term or
terms for which any and all of such patents for the invention may issue, to the same extent as the Assignor would hold
and enjoy if this Assignment had not been made.

The Assignor further agrees to execute any and all patent applications, assignments, affidavits, and any other
papers in connection therewith necessary to perfect such patent rights, and also agrees, at the request of the Assignee, to

testify in any legal proceedings, sign all lawful papers, make all lawful oaths, and generally do everything possible to aid
said Assignee, its successors and assigns, to obtain, maintain and enforce proper patent protection for said invention.
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002240-392858

WORLDWIDE ASSIGNMENT

IN WITNESS WHEREOF, each individual collectively referred to as Assignor has caused this Assignment to

be executed.

EXECUTED this_1 6 ™ dayof _ Janocary  20\€,

ASSIGNOR: Iulian IORDACHITA

Signature: \/!] Y {]/&Jut/b"“{
r ,

EXECUTED this day of ,20
ASSIGNOR: Hao LIU

Signature:

EXECUTED this day of ,20
ASSIGNOR: Mehran ARMAND

Signature:

EXECUTED this day of , 20
ASSIGNOR: Russell H. TAYLOR

Signature:

10372199-v2 2

WITNESS:

Signature:

Name:

Address:

WITNESS:

Signature:

Name:

Address:

WITNESS:

Signature:

Name:

Address:

WITNESS:

Signature:

Name:

Address:
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WORLDWIDE ASSIGNMENT
EXECUTED this day of ,20
ASSIGNOR: Amirhossein FARVARDIN WITNESS:
Signature: Signature:
Name:
Address:
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002240-392858

WORLDWIDE ASSIGNMENT

WHEREAS, Tulian IORDACHITA, Hao LIU, Mehran ARMAND, Russell H. TAYLOR, Amirhossein
FARVARDIN hereinafter referred to as the Assignor, has invented a certain improvement relating to SHAPE
TRACKING OF A DEXTEROUS CONTINUUM MANIPULATOR, for which said Assignor has caused an
application for United States Letters Patent to be prepared,

{] the inventor's declaration for said application being executed concurrently with the execution of this
instrument; said application to be filed in the U.S. Patent and Trademark Office;

[X] said application having been filed in the U.S. Patent and Trademark OfficDmeember 15, 2013 and
given Application No. 14/970,177; and

[X] said U.S. Provisional Application having been filed in the U.S. Patent and Trademark Office on
December 15, 2014; and given Application No. 62/092,070; and

[X] said U.S. Provisional Application having been filed in the U.S. Patent and Trademark Office on
June 1, 2015; and given Application No. 62/169,307;

[ ] said application having been filed under the Patent Cooperation Treaty on , and given
International Application No. , the United States of America having been designated;

WHEREAS, The Johns Hopkins University having a principal place of business located at 3400 North Charles
St, Baltimore, MD, 21218, hereinafter referred to as the Assignee, is desirous of acquiring the entire right, title and interest
in and to said application, including any and all divisions and continuations thereof, and in and to said invention and any
and all patents which may be granted therefore, including any and all renewals, reissues and prolongations thereof;

NOW THIS WITNESSETH, that for and in consideration of One Dollar ($1.00), and other good and valuable
consideration paid by Assignee to Assignor, the receipt and sufficiency of which is hereby acknowledged, Assignor
hereby assigns, sells and transfers, and has assigned, sold, and transferred to Assignee, its successors and assigns, the
entire and exclusive right, title, and interest for the United States in and to the invention, the application, any non-
provisional application, and any patents which may be granted therefor, including any and all divisions, continuations, in
whole or in part, substitutions, renewals, reissues, reexaminations, and extensions thereof, and all applications claiming
priority therefrom; and Assignor authorizes and requests the Commissioner of Patents and Trademarks to issue all
patents for the invention, or patents resulting therefrom, insofar as their interest is concerned, to Assignee; to have, hold,
exercise, and enjoy, with all the rights, powers, privileges, and advantages in anywise arising therefrom or appertaining
thereto, for and during the term or terms of any and all such patents when granted, for the use and benefit of said
assignee, and said assignee's. successors and assigns, in as ample and beneficial a manner as Assignor might or could
have held and enjoyed the same, if this assignment had not been made.

Assignor further hereby assigns, sells and transfers, and has assigned, sold, and transferred to Assignee, its
successors and assigns, the entire right, title and interest in all countries of the world, in and to the invention and in and
to the application and all patents which may be granted therefor, and all national applications, regional applications,
divisions, reissues, substitutions, continuations, in whole or in part, re-examinations, and extensions thereof, including
the right to file applications and obtain patents for the invention in its own name, in all countries and including all rights
of priority in all countries under the terms of any applicable international convention, insofar as its interest is concemned,;
and the Assignor hereby authorizes and requests the applicable patent office in each country of the world to issue all
patents for the invention, or patents resulting therefrom, insofar as its interest is concerned, to the Assignee, to have and
to hold for the sole and exclusive use and benefit of the Assignee, its successors and assigns, to the full end of the term or
terms for which any and all of such patents for the invention may issue, to the same extent as the Assignor would hold
and enjoy if this Assignment had not been made.

The Assignor further agrees to execute any and all patent applications, assignments, affidavits, and any other
papers in connection therewith necessary to perfect such patent rights, and also agrees, at the request of the Assignee, to
testify in any legal procecdings, sign all lawful papers, make all lawful oaths, and generally do everything possible to aid
said Assignee, its successors and assigns, to obtain, maintain and enforce proper patent protection for said invention.
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002240-392858

WORLDWIDE ASSIGNMENT

IN WITNESS WHEREOF, each individual collectively referred to as Assignor has caused this Assignment to

be executed.

EXECUTED this day of , 20

ASSIGNOR: lulian IORDACHITA

Signature:_

EXECUTED this day of , 20

ASSIGNOR: Hao LIU
Signature: )/M iff/(/

A
EXECUTED this __ {7 day of ]}m 208

ASSIGNOR: Mehran ARMAND

Signature:

EXECUTED this day of .20

ASSIGNOR: Russell H. TAYLOR

Signature:

1037219942

2

WITNESS:

Signature:

Name;

Address:
WITNESS:

Signature: Z,/\Clearz? Xb‘ﬁ

Name: ZA&I? YWﬁ XHQ

Address: 219, Feiyun Road . Hunoun

lews b, Shens [y, Chin

WITNESS:

Signature:

Name:

Address:

WITNESS:

Signature:

Name:

Address:
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WORLDWIDE ASSIGNMENT
EXECUTED this day of ,20
ASSIGNOR: Amirhossein FARVARDIN WITNESS:
Signature: Signature:
Name:
Address:
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002240-392858

WORLDWIDE ASSIGNMENT

WHEREAS, Tulian IORDACHITA, Hao LIU, Mehran ARMAND, Russell H. TAYLOR, Amirhossein
FARVARDIN hereinafter referred to as the Assignor, has invented a certain improvement relating to SHAPE
TRACKING OF A DEXTEROUS CONTINUUM MANIPULATOR, for which said Assignor has caused an
application for United States Letters Patent to be prepared,

{] the inventor's declaration for said application being executed concurrently with the execution of this
instrument; said application to be filed in the U.S. Patent and Trademark Office;

[X] said application having been filed in the U.S. Patent and Trademark OfficDmeember 15, 2013 and
given Application No. 14/970,177; and

[X] said U.S. Provisional Application having been filed in the U.S. Patent and Trademark Office on
December 15, 2014; and given Application No. 62/092,070; and

[X] said U.S. Provisional Application having been filed in the U.S. Patent and Trademark Office on
June 1, 2015; and given Application No. 62/169,307;

[ ] said application having been filed under the Patent Cooperation Treaty on , and given
International Application No. , the United States of America having been designated;

WHEREAS, The Johns Hopkins University having a principal place of business located at 3400 North Charles
St, Baltimore, MD, 21218, hereinafter referred to as the Assignee, is desirous of acquiring the entire right, title and interest
in and to said application, including any and all divisions and continuations thereof, and in and to said invention and any
and all patents which may be granted therefore, including any and all renewals, reissues and prolongations thereof;

NOW THIS WITNESSETH, that for and in consideration of One Dollar ($1.00), and other good and valuable
consideration paid by Assignee to Assignor, the receipt and sufficiency of which is hereby acknowledged, Assignor
hereby assigns, sells and transfers, and has assigned, sold, and transferred to Assignee, its successors and assigns, the
entire and exclusive right, title, and interest for the United States in and to the invention, the application, any non-
provisional application, and any patents which may be granted therefor, including any and all divisions, continuations, in
whole or in part, substitutions, renewals, reissues, reexaminations, and extensions thereof, and all applications claiming
priority therefrom; and Assignor authorizes and requests the Commissioner of Patents and Trademarks to issue all
patents for the invention, or patents resulting therefrom, insofar as their interest is concerned, to Assignee; to have, hold,
exercise, and enjoy, with all the rights, powers, privileges, and advantages in anywise arising therefrom or appertaining
thereto, for and during the term or terms of any and all such patents when granted, for the use and benefit of said
assignee, and said assignee's. successors and assigns, in as ample and beneficial a manner as Assignor might or could
have held and enjoyed the same, if this assignment had not been made.

Assignor further hereby assigns, sells and transfers, and has assigned, sold, and transferred to Assignee, its
successors and assigns, the entire right, title and interest in all countries of the world, in and to the invention and in and
to the application and all patents which may be granted therefor, and all national applications, regional applications,
divisions, reissues, substitutions, continuations, in whole or in part, re-examinations, and extensions thereof, including
the right to file applications and obtain patents for the invention in its own name, in all countries and including all rights
of priority in all countries under the terms of any applicable international convention, insofar as its interest is concemned,;
and the Assignor hereby authorizes and requests the applicable patent office in each country of the world to issue all
patents for the invention, or patents resulting therefrom, insofar as its interest is concerned, to the Assignee, to have and
to hold for the sole and exclusive use and benefit of the Assignee, its successors and assigns, to the full end of the term or
terms for which any and all of such patents for the invention may issue, to the same extent as the Assignor would hold
and enjoy if this Assignment had not been made.

The Assignor further agrees to execute any and all patent applications, assignments, affidavits, and any other
papers in connection therewith necessary to perfect such patent rights, and also agrees, at the request of the Assignee, to
testify in any legal procecdings, sign all lawful papers, make all lawful oaths, and generally do everything possible to aid
said Assignee, its successors and assigns, to obtain, maintain and enforce proper patent protection for said invention.
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WORLDWIDE ASSIGNMENT

002240-392858

IN WITNESS WHEREOF, each individual collectively referred to as Assignor has caused this Assignment to

be executed.

EXECUTED this day of ,20.

ASSIGNOR: Tulian IORDACHITA WITNESS:

Signature: Signature:
Name:
Address:

EXECUTED this day of .20

ASSIGNOR:  Hao LIU WITNESS:

Signature: Signature:
Name:
Address:

EXECUTED this __/{/__ day of feby dar 7 ,20/¢.

ASSIGNOR: Mehran ARMAND WITNESS:

Signature: / M«ﬂ/ Signature:

[y

Name:
Address:

EXECUTED this day of ,20

ASSIGNOR: Russell H. TAYLOR WITNESS:

Signature: Signature:
Name:
Address:

10372199-v2 2
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WORLDWIDE ASSIGNMENT
EXECUTED this day of ,20
ASSIGNOR: Amirhossein FARVARDIN WITNESS:
Signature: Signature:
Name:
Address:

10372199-v2
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002240-392858
WORLDWIDE ASSIGNMENT

WHEREAS, Iulian IORDACHITA, Hao LIU, Mehran ARMAND, Russell H. TAYLOR, Amirhossein
FARVARDIN hereinafter referred to as the Assignor, has invented a certain improvement relating to SHAPE
TRACKING OF A DEXTEROUS CONTINUUM MANIPULATOR, for which said Assignor has caused an
application for United States Letters Patent to be prepared,

[ ] the inventor's declaration for said application being executed concurrently with the execution of this
instrument; said application to be filed in the U.S. Patent and Trademark Office;

[X] said application having been filed in the U.S. Patent and Trademark Office on December 15, 2015, and
given Application No. 14/970,177; and

[X] said U.S. Provisional Application having been filed in the U.S. Patent and Trademark Office on
December 15, 2014; and given Application No. 62/092,070; and

[X] said U.S. Provisional Application having been filed in the U.S. Patent and Trademark Office on
June 1, 2015; and given Application No. 62/169,307;

[ 1 said application having been filed under the Patent Cooperation Treaty on , and given
International Application No. , the United States of America having been designated;

WHEREAS, The Johns Hopkins University having a principal place of business located at 3400 North Charies
St, Baltimore, MD, 21218, hereinafter referred to as the Assignee, is desirous of acquiring the entire right, title and interest
in and to said application, including any and all divisions and continuations thereof, and in and to said invention and any
and all patents which may be granted therefore, including any and all renewals, reissues and prolongations thereof;

NOW THIS WITNESSETH, that for and in consideration of One Dollar ($1.00), and other good and valuable
consideration paid by Assignee to Assignor, the receipt and sufficiency of which is hereby acknowledged, Assignor
hereby assigns, sells and transfers, and has assigned, sold, and transferred to Assignee, its successors and assigns, the
entire and exclusive right, title, and interest for the United States in and to the invention, the application, any non-
provisional application, and any patents which may be granted therefor, including any and all divisions, continuations, in
whole or in part, substitutions, renewals, reissues, reexaminations, and extensions thereof, and all applications claiming
priority therefrom; and Assignor authorizes and requests the Commissioner of Patents and Trademarks to issue all
patents for the invention, or patents resulting therefrom, insofar as their interest is concerned, to Assignee; to have, hold,
exercise, and enjoy, with all the rights, powers, privileges, and advantages in anywise arising therefrom or appertaining
thereto, for and during the term or terms of any and all such patents when granted, for the use and benefit of said
assignee, and said assignee's successors and assigns, in as ample and beneficial a manner as Assignor might or could
have held and enjoyed the same, if this assignment had not been made.

Assignor further hereby assigns, sells and transfers, and has assigned, sold, and transferred to Assignee, its
successors and assigns, the entire right, title and interest in all countries of the world, in and to the invention and in and
to the application and all patents which may be granted therefor, and all national applications, regional applications,
divisions, reissues, substitutions, continuations, in whole or in part, re-examinations, and extensions thereof, including
the right to file applications and obtain patents for the invention in its own name, in all countries and including all rights
of priority in all countries under the terms of any applicable international convention, insofar as its interest is concerned,
and the Assignor hereby authorizes and requests the applicable patent office in each country of the world to issue all
patents for the invention, or patents resulting therefrom, insofar as its interest is concerned, to the Assignee, to have and
to hold for the sole and exclusive use and benefit of the Assignee, its successors and assigns, to the full end of the term or
terms for which any and all of such patents for the invention may issue, to the same extent as the Assignor would hold
and enjoy if this Assignment had not been made.

The Assignor further agrees to execute any and all patent applications, assignments, affidavits, and any other
papers in connection therewith necessary to perfect such patent rights, and also agrees, at the request of the Assignee, to

testify in any legal proceedings, sign all lawful papers, make all lawful oaths, and generally do everything possible to aid
said Assignee, its successors and assigns, to obtain, maintain and enforce proper patent protection for said invention.

10372199-v2 )

PATENT

REEL: 046168 FRAME: 0953




002240-392858

WORLDWIDE ASSIGNMENT

IN WITNESS WHEREOF, each individual collectively referred to as Assignor has causcd this Assignment to
be executed.

EXECUTED this day of .20
ASSIGNOR: Tulian IORDACHITA WITNESS:
Signature: Signature:

Name:

Address:
EXECUTED this day of .20
ASSIGNOR: Hao LIU WITNESS:
Signature; Signature:

Name:

Address:
EXECUTED this day of .20
ASSIGNOR: Mchran ARMAND WITNESS:
Signature: Signature:

Name:

Address:
EXECUTED this _| ¥ _ day of jénvar_s. 204€
ASSIGNOR: Russell H. TAYLOR WITNESS: -

"""" ——— CM%;—\_

Signature: L O {f / { Signature; & == D

Name: Aghles Monerky
/ Q- ¢

Address: dYc® A ChaleSET.

ealun,erc,. MmD  3130]
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EXECUTED this

ASSIGNOR:

Signature:

002240-392858

WORLDWIDE ASSIGNMENT

day of

Amirhossein FARVARDIN

10372199-v2

20

WITNESS:

Signature:

Name:

Address:
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002240-392858

WORLDWIDE ASSIGNMENT

WHEREAS, Iulian IORDACHITA, Hao LIU, Mehran ARMAND, Russell H. TAYLOR, Amirhossein
FARVARDIN hereinafter referred to as the Assignor, has invented a certain improvement relating to SHAPE
TRACKING OF A DEXTEROUS CONTINUUM MANIPULATOR, for which said Assignor has caused an
application for United States Letters Patent to be prepared,

[ 1 the inventor's declaration for said application being executed concurrently with the execution of this
instrument; said application to be filed in the U.S. Patent and Trademark Office;

[X] said application having been filed in the U.S. Patent and Trademark Office on December 15, 2015, and
given Application No. 14/970,177; and

[X] said U.S. Provisional Application having been filed in the U.S. Patent and Trademark Office on
December 15, 2014; and given Application No. 62/092,070; and

[X] said U.S. Provisional Application having been filed in the U.S. Patent and Trademark Office on
June 1, 2015; and given Application No. 62/169.307;

[ ] said application having been filed under the Patent Cooperation Treaty on , and given
International Application No. , the United States of America having been designated;

WHEREAS, The Johns Hopkins University having a principal place of business located at 3400 North Charles
St, Baltimore, MD, 21218, hereinafter referred to as the Assignee, is desirous of acquiring the entire right, title and interest

in and to said application, including any and all divisions and continuations thereof, and in and to said invention and any
and all patents which may be granted therefore, including any and all renewals, reissues and prolongations thereof;

NOW THIS WITNESSETH, that for and in consideration of One Dollar ($1.00), and other good and valuable
consideration paid by Assignee to Assignor, the receipt and sufficiency of which is hereby acknowledged, Assignor
hereby assigns, sells and transfers, and has assigned, sold, and transferred to Assignee, its successors and assigns, the
entire and exclusive right, title, and interest for the United States in and to the invention, the application, any non-
provisional application, and any patents which may be granted therefor, including any and all divisions, continuations, in
whole or in part, substitutions, renewals, reissues, reexaminations, and extensions thereof, and all applications claiming
priority therefrom; and Assignor authorizes and requests the Commissioner of Patents and Trademarks to issue all
patents for the invention, or patents resulting therefrom, insofar as their interest is concerned, to Assignee; to have, hold,
exercise, and enjoy, with all the rights, powers, privileges, and advantages in anywise arising therefrom or appertaining
thereto, for and during the term or terms of any and all such patents when granted, for the use and benefit of said
assignee, and said assignee's successors and assigns, in as ample and beneficial a manner as Assignor might or could
have held and enjoyed the same, if this assignment had not been made.

Assignor further hereby assigns, sells and transfers, and has assigned, sold, and transferred to Assignee, its
successors and assigns, the entire right, title and interest in all countries of the world, in and to the invention and in and
to the application and all patents which may be granted therefor, and all national applications, regional applications,
divisions, reissues, substitutions, continuations, in whole or in part, re-examinations, and extensions thereof, including
the right to file applications and obtain patents for the invention in its own name, in all countries and including all rights
of priority in all countries under the terms of any applicable international convention, insofar as its interest is concerned;
and the Assignor hereby authorizes and requests the applicable patent office in each country of the world to issue all
patents for the invention, or patents resulting therefrom, insofar as its interest is concerned, to the Assignee, to have and
to hold for the sole and exclusive use and benefit of the Assignee, its successors and assigns, to the full end of the term or
terms for which any and all of such patents for the invention may issue, to the same extent as the Assignor would hold
and enjoy if this Assignment had not been made.

The Assignor further agrees to execute any and all patent applications, assignments, affidavits, and any other
papers in connection therewith necessary to perfect such patent rights, and also agrees, at the request of the Assignee, to
testify in any legal proceedings, sign all lawful papers, make all lawful oaths, and generally do everything possible to aid
said Assignee, its successors and assigns, to obtain, maintain and enforce proper patent protection for said invention.

10372199-v2 1

PATENT
REEL: 046168 FRAME: 0956




002240-392858

WORLDWIDE ASSIGNMENT

IN WITNESS WHEREOF, each individual collectively referred to as Assignor has caused this Assignment to
be executed. ‘

EXECUTED this day of ,20

ASSIGNOR: Iulian IORDACHITA WITNESS:

Signature: Signature:
Name:
Address:

EXECUTED this day of ,20_

ASSIGNOR: Hao LIU WITNESS:

Signature: Signature:
Name:
Address:

EXECUTED this day of ,20_

ASSIGNOR: Mehran ARMAND WITNESS:

Signature: Signature:
Name:
Address:

EXECUTED this day of ,20

ASSIGNOR: Russell H, TAYLOR WITNESS:

Signature: Signature:
Name:
Address:

10372199-v2
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