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WORLDWIDE ASSIGNMENT

WHEREAS, We, Emad Boctor, Behnoosh Tavakoli, Hyun-Jae Kang, Xiaoyu Guo, Jin Kang; hereinafter
collectively referred to as the ASSIGNORC(s), have invented a certain new and useful improvement relating to
Systems and Methods for Real-Time Tracking of Photoacoustic Sensing (JHU Ref. No. C12808), hereinafter
referred to as the INVENTION(s), for which an application was filed in the United States Patent and Trademark
Office on December 04, 2014, as United States Patent Application Number 14/561,087, in addition to:

[X] said application(s) having been filed as U.S. Provisional Patent Application(s) on December 04,
2013, and given Application No. 61/911,586; wherein all applications listed above being
hereinafter referred to as the APPLICATION(s);

WHEREAS, The Johns Hopkins University, a corporation duly organized under the laws of the State of
Maryland, having a place of business at 3400 N. Charles Street, Baltimore, Maryland 21218, USA, hereinafter
referred to as the ASSIGNEE, is desirous of acquiring the entire right, title, and interest in and to the
INVENTION(s) and the APPLICATION(s) and each and every priority right that is or may be predicated upon or
arise from the INVENTION(s) and APPLICATION(s), including any divisions, continuations, substitutions,
renewals, reissues, reexaminations, and extensions thereof, and any and all applications claiming priority therefrom,
and the entire right, title, and interest in and to any and all Letters Patent which may be granted therefor in the
United States and its territorial possessions and in any and all foreign countries;

NOW, THEREFORE, that for good and sufficient consideration, the receipt and sufficiency of which is
hereby acknowledged, ASSIGNOR(s) hereby sells, assigns, transfers, and sets over, and has assigned, sold,
transferred, and set over, to ASSIGNEE, its successors, legal representatives, and assigns, the entire right, title, and
interest in and to the INVENTION(s) and the APPLICATION(s) and each and every priority right that is or may be
predicated upon or arise from the INVENTION(s) and APPLICATION(s), including any divisions, continuations,
substitutions, renewals, reissues, reexaminations, and extensions thereof, and any and all applications claiming
priority therefrom, and the entire right, title, and interest in and to any and all Letters Patent which may be granted
therefor in the United States and its territorial possessions and in any and all foreign countries, the same to be held
and enjoyed by ASSIGNEE, for its own use and benefit and for the use and benefit of its successors, legal
representatives, and assigns, to the full end of the term or terms for which Letters Patent may be granted and/or
extended, as fully and entirely as the same would have been held and enjoyed by ASSIGNOR(s), had this sale and
assignment not been made;

AND for the same consideration, ASSIGNORC(s) hereby represent and warrant to ASSIGNEE, its
successors, legal representatives, and assigns, that, at the time of execution and delivery of these presents, except for
any rights, titles and/or interests that have arisen to ASSIGNEE under law or that have already been transferred to
ASSIGNEE, ASSIGNOR(s) are the sole and lawful owners of the entire right, title and interest in and to the
INVENTION(s) and APPLICATION(s) for Letters Patent, and that the same are unencumbered, and that
ASSIGNOR(s) have good and full right and lawful authority to sell and convey the same in the manner set forth

herein;
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AND for the same consideration, ASSIGNOR(s) hereby covenant and agree to and with ASSIGNEE, its
successors, legal representatives, and assigns, that ASSIGNOR(s) will sign, execute, and deliver to ASSIGNEE all
papers and documents, including, but not limited to, petitions, specifications, oaths, assignments, invention
disclaimers, declarations, and lawful affidavits in form and substance that may be requested by ASSIGNEE, to
communicate to or furnish ASSIGNEE with any and all facts relating to the INVENTION(s) or the history thereof
and any and all documents, data, photographs, models, samples, prototypes, biological deposits, or other physical
exhibits which may embody the INVENTION(s), to testify in any proceedings relating to the INVENTION(s),
patent applications, and/or Letters Patent, take all lawful oaths, and otherwise do all acts necessary or required to be
done for the procurement, maintenance, enforcement, and defense of any Letters Patent and applications for Letters
Patent for said INVENTION(s), without charge to ASSIGNEE, its successors, legal representatives and assigns,
whenever counsel of ASSIGNEE, or counsel of its successors, legal representatives, and assigns, shall advise that
any proceeding, including, but not limited to, interference proceedings, in connection with said INVENTION(s), or
said APPLICATION(s) for Letters Patent, or Letters Patent, and each and every priority right that is or may be
predicated upon or arise from the INVENTION(s) and APPLICATION(s), including any divisions, continuations,
substitutions, renewals, reissues, reexaminations, and extensions thereof, and any and all applications claiming
priority therefrom, in the United States and its territorial possessions and in any and all foreign countries is lawful
and desirable;

AND ASSIGNOR(s) hereby authorize and request the Patent Office Officials in the United States and its
territorial possessions, including the Commissioner of Patent and Trademarks, and Patent Office Officials in any and
all foreign countries to issue any and all of said Letters Patent, when granted, to ASSIGNEE as the assignee of
my/our entire right, title, and interest in said INVENTION(s) and the Letters Patent to be issued thereon, for the sole
use and benefit of ASSIGNEE, its successors, legal representatives, and assigns, to the full end of the term or terms
for which said Letters Patent may be granted, as fully and entirely as the same would have been held by
ASSIGNOR(s) had this Assignment not been made;

AND ASSIGNOR(s) hereby grant an authorized representative of ASSIGNEE the power to insert in this
Assignment any further identification, including the application number(s) and filing date(s), which may be
necessary or desirable to comply with the rules of the United States Patent and Trademark Office for recordation of
this Assignment;

AND ASSIGNOR(s) acknowledge an obligation of assignment in this invention to ASSIGNEE at the time
the invention was made;

AND this Assignment is deemed to be effective at least as early as December 04, 2013.
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IN WITNESS WHEREOQF, each individual collectively referred to as ASSIGNOR has caused this

Assignment to be executed.

EXECUTED this _1& day of _Apxi1l  2017.

ASSIGNOR:_ Emad Boctiy

Signature: s a til
225

Name: Emailm. Boctorxr

EXECUTED this day of , 2017.
ASSIGNOR: Behnoosh Tavakoli

Signature:

Name:

EXECUTED this day of , 2017.
ASSIGNOR: Hyun-Jae Kang

Signature:

Name:

EXECUTED this day of , 2017.
ASSIGNOR: Xiaoyu Guo

Signature:

Name:

EXECUTED this day of , 2017.

ASSIGNOR: Jin Kang

Signature:

Name:

WITNESS:

Signature:

Name:

s &
EKrishna Velaga

WITNESS:

Signature:

Name:

WITNESS:

Signature:

Name:

WITNESS:

Signature:

Name:

WITNESS:

Signature:

Name:
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EXECUTED i day ol RBTE

ASSIGROR: Fmad Bogdor WITMERS:

Nignahee: Sigruhure:

N e

EXBOUTED this day of L e

ASSIONOE: Behooosh Tiovaheli WITNESS:

Signature; , Signatire:

Names Nasme:

EXBCUTED this &% daveol O
ANBIGNOR:

Bignature;

WITKERS:

Hyua-due

%11 ag.

Stantury

Mame: N

EXRCUTER s dayv ol AT
ANNGHOR: Xlaoyn G WITHNESS:

Sgnafure Signatwre

B

BXECLITED this day of i PR
ASSIGKOR: #o Kang WEINESE:

Signature: Signature:

N Mame;
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IN WITNESS WHERBOFE, each individual collootively reforred to px ASSIGNOR has caused this

Assigmmentio be sxeonted.

EXECUTED s
ABRBIGNOY: Ewad Roctoer WITHESS:

Mame: - Nague:

EXERCUTED thig davof 2B

ARSIGMOR: Behnoosh Tavakeli WITNESN:

Stenatuye: Signaig

Mame: Nawr:

EXECUTED s dayof L2817
ASSIGNOR: Hyun-das Kang WITNESS:

Sionature! Bipnaturs:

Namier Namg:

&

B S e a3 .0? § ~ »:? %, ‘g AT
ENECUTED s & davof 3860 asiw

ASSIGNGR: Yiseyn fonp e WITNESS:
ay o £
S ket
Sienanwe AL el e Stmatwe; S £ &
£ > oy

i Fone ae ; E oA
Naugs Yiaova {rug Name: Neng X

¢ o 5

Jitbdw davet 2R

ASSIGNOR: Jin Kang WIENERS:

Signatve: _ Sienature:

Nimme: Hame:
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IN WITNESS WHEREOR, euck individual collectively refemed to a8 ABSIONOR hag cased this
Assignment to-boexecuted.

EXECUTED this __ day of AW
ASMUNOR:  Ermsd Boctor WITNESS:

Bighatpee; . . 3 Signatwre:

Namgr , Wame:

EXECUTED this e dayof I 52017,
ASBIGNOR: Betinoosh Tavakol MITNESS:

Signatures. 7 : Nignature:

-

b

MName: Baine:

EXECUTED fie _ dayof o7
ASSIGROR: Hyuedae Kang WIENESRS:

Signatare; . , , Sigmature;

Name: . . Mame:

EXECUTED s dayof P
ASSIGNOR: Xisoys Gup WITNESS:

Signaturs: Signature:

BMame: —a Name:

EXECUTED this oo

ARBIGNOR: Jin Rang™
Signatire;

y o WEHINESN

Nignatire:

b s o
Name: ) bt S zﬁﬁii‘;sm R Waner
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