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he GIOME is a multidisciplinary multi-scale effort

to gain new insight in the function of the gastroin-

testinal tract. The term comes from "GlI" (the organ)
and "-ome" (as a whole).The GIOME is a completely new
concept derived from the human physiome project.

GIOME B—RIIZZR K ZHEIAH LEN DR
HIfRWBEMNENEMNEE2ERZNIEREHE
MINEE, GIOMEARIEMR ‘Gl (BEBExRE) "
‘—ome(BIREE) M OB, CIOME 2R T AE
“Physiomelt il "B IR

The physiome is the quantitative description of the functi-
oning organism in normal and pathophysiological conditions.
The GIOME project is a multi-centric, integrated program to
design, develop, implement, test, document, archive and
disseminate quantitative information and integrative models
of the functional behavior of the Gl tract.

The GIOME describes the physiological dynamics of the
normal intact Gl tract and is built upon interdisciplinary
approaches with application to Gl diseases. The develop-
ment of comprehensive models of the Gl tract is key to
pharmaceutics and design of drugs and interventional
procedures, in the aim of better predicting the results of
treatments. There is a special focus on development of
new medical devices and technologies including compu-
tational models.

. _ AT A CONCEPT

GIOME =

Physiome 2 X IE B FRIES M MOLIAINEER) E &t
., MGIOMEIMENZ — 1M ZRONESINE, HE
TR, i, Mhd, o8, FERERXTE
BEINETHNESESMNESRE, UrINHET B
BERFMANEERENEM, CIOMEZEER
TEBRERENSEmELENNFEMN. TREMELR
SR T AEEMT . IR AR TN R
HEEXEER, TRZRBENENEN T EIF
WZMaRTT MR, TERNERRENAN, S817&
ATERANERE,

The GIOME has facilities at the Chinese University of
Hong Kong and in Prince of Wales Hospital in Hong
Kong, at the GIOME Center at Chongqging University in
China and at the GIOME Academy at Aarhus University
in Denmark. Currently the GIOME participates in projects
in Asia, Europe and USA and receives funding from the
regions in the World.

GIOMESRFEAINE AP A LB MATH L8k, TES
EARZCIOMER IR ZEERHTRE, BRIGIOMESI
RUIEEDE R S, BUMAIZER], WaEtFRAEERES
&8,



he mission of GIOME is quite simple but deman-

ding. The mission is to bring modeling and neuro-

mechano-physiology of the Gl tract and other soft
tissues to the World ! The visions and goals will be reached
through an interdisciplinary effort.

zmﬁ"u ERAE f
B EERAT L

Gain significant new insight into
the structure and function of the
gastromtestmal tract

L] :fh— B4 NI RERI = HTHY

Develop new equipment

and methods for diagnosis

of gastrointestinal diseases
LRSI B B B R 5
BMNZ T

MISSION AND
\/ISIONS

H’Tﬁ X RE

Use the new diagnostic tools

for optimized treatment of patients
{g T\Hi SHF T B S8 B

M EImEEETT HE

Impact on health care and society

NIES NS ‘ l 0 i#’J

The GIOME Center has a solid foundation and a great position
from which to contribute to academia, business development
and society. It will focus on what is unique to the GIOME

platform that is being developed. To reach the visions and

to maintain focus, we will prioritize quality, R&D, supervision,
networking and continued development.

GO \,\tjr:%ﬂﬁ%“#m\ IFT %
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THE VALUE

OF INTERDISCIPLINARY WORK
AND EXCHANGE
SR BT

A fEE A+

125 7 eI E1E

Interdisciplinary work has much to offer science and
society. The major leaps often occur in the interface
between disciplines which is a core element in the stra-
tegy of the GIOME.

IR TR T RIS R
NEIETDIER

People with different educational background and experi-
ence can contribute with their unique competencies. Each
person evaluates a problem from a different angle and by
joining forces new ideas arise. Since each person is unique,
the leadership structure varies from time to time dependent
on the project and the people involved.

Exchange and collaboration with other partners are key to
success in such a model. Students and scientists stationed
in another academic environment or in a company for a
period of time will return with a new mind and visitors will
also challenge current concepts and provide new ideas.
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Based on the mission and vision, the objectives and major
goals for GIOME are to:

BETFMRNESTEIR, GIOMENEZEEREE:

Continue ongoing studies and initiate a sufficient number
of new studies every year in the field of gastroenterology
with focus on neuro-mechano-physiological mechanisms
relation to functions of the gastrointestinal sphincters, pain
mechanisms in functional gastrointestinal diseases, and
tissue remodeling associated with diabetes, intestinal ob-
struction, diverticulosis and constipation.

T EIGEE, SFEBETETNMANRRRIZINMR,

EREREHEBBEANINEESE BRME- N B IEHH),
INREM B R m S R R R I AN ENE R, BB AERE, 2R
=N EMEBREBER S ENMRRT.

Interact with public institutions and commercial
partners for development and consultancy with
mutual benefits.

ENHBBNRERRE UL BB FBEHETE
BEMNNEE,

Gain achievements and win awards

ES E R AR IR EE < 22 1N

OBJECTIVES

AND GOALS

SN=PS4=LE

Develop at least one new technology every 2-3 years with
significant impact in basic and clinical science and with
potential to be commercialized

F2-3FE 2 MR —IINERRIEKMREEEEZTNE
EEBWUMNMENFTER

Publish the results in highest ranked scientific journals in
the fields of gastroenterology, biomechanics, bioengineering
and physiology

KRR AR EERES . £WNF . EWIRELRE
BEOEERRSHEEMTI N FAREAT

1



GIOME - ORGANIZATION / i

ORGANIZATION

The GIOME is organized in units according to specific
purpose and function. Each unit has its own focus but
working closely together for the GIOME mission and vision.

RAERR IR ER L INEE.G

EF S ELLCIOMERYE R FIF]

Translational science

A RIF

Gl epidemiology

EERITEF

Clinical science and pharmacology °

OMEFRNE AT FTELE AL
B—IREHEE R ENER, BEMEMNRL ‘
2R TIFBE T,

Research design experimentation
SE30 R I

°
.Prototyping
R AL IS
ot
/ :Ef”
i / Electromechanical
® device innovation
~ BB S
e Afferent nerve signaling
BANBEETR
°

Computer simulation and imaging
TFEANR L B &R TE

RS
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Hans Gregersen was born in Denmark where he obtained
his MD and Dr.m.sci (PhD) degrees. He worked at universi-
ties in Denmark, Norway, Ireland, USA and China as professor
in gastrointestinal physiology, bioengineering, biomechanics
and medical device innovation. Hans Gregersen estab-
lished the Mech-Sense Center in 2003 and the Idea Cli-
nic in 2008 at Aalborg Hospital, and the GIOME in 2013.
Hans Gregersen served as the executive director of the
Sino-Danish University in Beijing from 2010 to 2013 during
the establishment phase and initiated 7 new master degree
programs.

From January 2013 Hans Gregersen was nominated as
a distinguished foreign expert in the 1000talent program

in China and became professor at Chongqing University.

Hans Gregersen was appointed professor at Chinese
University of Hong Kong and at the Prince of Wales
Hospital in Hong Kong in 2016.

Hans Gregersen JJ":JE?S?FFH&A BTEFELR
EFR=Eitsi, M8 aEtE. R, 2pR=. ZEF
FENSRIBEIBEMELIESR . I% TR, EMh=k
EfTs=melm s ENHmIRsS, EH- T&*”TTEFW
REEFRRA2003FE Y T — B E L\ FA2008F 2

B PI2 MR2013F 28T - I ERHE *i“\OME

Ilh, Hans Gregersen € F2010—2013F BT 7 4H R

Sy

o R EX m/\?uﬁa&ﬂ) %‘(!E?$ £l tHE\\ﬂJ, FERR
B E RFHEMSIERIRFAMINSIH 77 M=
IIH.,

2013518, Hans Gregersen Nk 7 FE“IhEF AiTR”
HENTERRFNZINAIE,

FREBRANKRERWENR T E

Hans Gregersen has among other awards received the
Walton Award named after Irish Nobel Laureate in physics
E.T.S Walton, the American Gastroenterology Association
Award, the Special Recruited Foreign Expert Award in
China and the National Friendship Award (China).

Hans Gregersen M3K18 7 HE /R =16 IU/REIREEET.S
Walton ﬁ'%ﬁ*‘\fjféé (Walton Award) . fT;.Q@/p‘q}’ﬁ

BYH BHREATE IR FE EREEER S 1EEE
SRR (FE) .

FOUNDER

AND CHAIRMAN
BN REE

Hans Gregersen contributed several innovations from
his research among them the EndoFLIP device that
was commercialized for diagnosis of gastro-esophageal
reflux disease and the multimodal technology for pain
diagnosis. Other inventions are the Fecobionics expul-
sion test and the Fungibionics obesity therapy.

E ZFEWEmdoFUPﬁ“
FE-BERMERNZIET, M=
Jmvghn, AT EAaRIEH

RHRE R AR A (Fungibionics)

Hans Gregersen HQ—ZIHN BBE R,
RRINSEINEMAY, HE A
SRS AR T BT B T PR
3838)(Fecobionics) & AL

Photos showing the Danish PM and the CAS President at the inauguration of the Sino-Danish University in Beijing in 2012, the
Presidents of the OESO Congress in Monaco in 2015, the National Friendship Award Ceremony in 2014 and Hans Gregersen at

the stairs of the CAS Library.
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Hans Gregersen Barry McMahon Liao Donghua Jingbo Zhao
Professor, Director \ PhD, Innovation Advisor Associate professor, Co-director Associate professor, Co-director
Hans Gregersen #i¥%, 1T B+, AlFTEERS BERE IR, P OFE AR BIFEUR, P OFEE

Professors Liao Donghua and Jingbo Zhao consistently played key roles in
the development of the GIOME as co-directors. Professor Donghua has de-
veloped several innovative models of gastrointestinal function and remodeling
and is in charge of the computational projects. Professor Zhao's core com-
petence is in remodeling of the gastrointestinal tract due to diabetes and in-
testinal obstruction as well as animal experimental models.

&
A . &

BERENEFRIIRACIOMES R R AHE TE—R3E [/ FRFEA,
= 5T EEB BN E AR, TeE1HIEE, B
DGR Z A BEPRANIGIERE, IAREERRIRAL TS [N BsEER HH.

552 J 2X

Jiang Hongbo Lingxia Bao Daming Sun
Administrator, PhD-student Res. Assistant , PhD-student Res. Assistant , PhD-student
wE ITBEE, ELE BEES HRENE, B4 TRARBR WATTENE, L4

AR

Liu Yue Lam Chi Leung Ma Zhiyao Zhuang Zhuoli Jesper Seegert Flemming Lundager Ward Chen Peter Kunwald
Res. Assistant , PhD-student Master Student Master Student Master Student Master Student Phd, Engineer Administrative Assistant Electromechanical Engineer
R HAEENE, B4 MER 4 S’ HE4 R T b i i e &4, TizEM Ko HEEE Peter Kunwald %8 TiZ6M
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GIOME - EDUCATION AND SUPERVISION / & &k458

EDUCATION

AND SUPERVISION

= VS

GIOME has educational activities on several levels. The
majority of are courses on the postgraduate level and
span from herb biochemistry, electromechanics, neuro-
physiology, imaging and modeling to clinical research.

Supervision of PhD students and master students are on
an individual basis face-to-face or by videoconferences
and with supervisors from professors as well as by post-
docs.

Quite often guest professors are take part in supervision
and gives lectures. In the future it is the plan to offer a
structured program of courses at an international level.
The course program will include courses in innovation,
medical device technology, epidemiology and strategic
management in academic institutions.

GIOME BT EEXeNEIN%IEETH), HPREEIEMTE
ZIIIE8ERIZ, 3 TEREEEEYLE, HES, TPt
B8, BENGRIEEERKMG, HiETE. HEEEE
RERERIBREEEAREHESEMEHE R, RASE,
LUREAMHIR RIE TR 8K EIR, @S RGIOMELE8I2L
RSB E M — LEEE E,

TEARFRFEFETEIFREIR IR E R I5BFRE, S LR
BRI, BRI, mITHRE, LURHSsEnIs

BREIESE,
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FACILITIES

- B0
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#}" .‘
GIOME has several laboratories in addition to the access to
facilities at collaborating institutions
GIOMEFROBB R SEME, HIMAR] DUE RS EALIE T
BRI
2 T4 Cell culture lab Biomechanics lab
. t‘ | d PR = SLIG = T FEERE
L 1] e e A S A= = AR AN P
= ||
: ’.! Catheter design and construction lab Neuro-mechano-physiology lab
E a1 SERIT R HIELL = fRE B AN
] !
! [ | Electromechanical design lab Imaging and modeling lab
| i [ BB IR [&] ¥
| . ﬂ [
1 .1 ¥ i Animal lab
i v! f ! LY v
i |
1 L
: o . : !
! ] B : . , . "
: E; il 1 e GIOME has several offices and provide good conditions and
| s B ! anel | 1 - the newest office equipment for students, scientists and visitors.
| § B 3 | = CIOME DA S NS HREIN A, BIMAESE, HIs
i i 1 T 1w 2 REPOPERERFONLEE,
. : ae| A§j
| it . .- I
1 1 1. i - - P
il E g j=l 1 :- IMPORTANT EQUIPMENT AND TECHNOLOGIES / & £ 25 {5 & 3% 1l
4
; 1L
ﬁ i T %= b Functional luminal imaging probe (endoFLIP) Multimodal pain stimulation technology
2] i i t THAEME R AR IR 3k 2 ERERRE A
l Advanced anorectal expulsion test (Fecobionics) Tri-axial mechanical testing equipment
E JoE RIALREHPR 2R (Fecobionics) 5] 1 25N AN,

Expandable endoluminal therapy for obesity
(Fungibionics)
AR B A0 B N B AR B A (Fungibionics)

Endoscopic ultrasound equipment
e NS
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GIOME - KEY INTERNATIONAL COLLABORATORS / =Z0IEIEFE1FE

Aarhus University Hospital, Denmark

Clinical Studies of Mechano-Sensory Malfunction in Gl Disease
FHE R A S EER
SIERT; BISEEE

Partners / &1g (k4

Pay? -
@ Collaborators / &1F%& EEES R T

University of Bergen, Norway.

Ultrasonographic Imaging > e ¥e S,
S } L 3 3 K4
. Wk, BEARKIE
¢ (]

° .’
® L]
[
Trinity University, Ireland
Balloon Distension Studies of Sphincters
. SHHE=—8
L SIERNT; IEHOBERIBERMAR °
°s
California Medical Innovations Institute, USA ]
Device Development
28, NEREESAIF DL
SEAT,; BERENBHE
[
Medical College of Georgia, USA.
Esophageal Distension Studies and
Anorectal Expulsion Studies
. LEATREE SERT, ’
o REIERATTLURIIE AR5 °°
[

University of Sheffield, UK
Afferent Nerve Signaling
HEIHFEMIB AL

SIEAT; SATHETRME
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KEY INTERNATIONAL

COLLABORATORS

E2HIEIRSFE

The GIOME Academy, Aarhus University, Denmark
Fi&, BEAHTKS, GIOMEMZERT

Aalborg Hospital, Denmark

@ [he Diamark Project on Diabetic GI Neuropathy
RERMEER ST,
Diamark #EFRIE B IZESRiE S v IE B

e —
M

° GIOME Center, Chongging University, China
FE, EXAF, GIOMERZEH

GIOME, Department of Surgery,
Prince of Wales Hospital and Chinese University of Hong Kong

®  Emewoon AWIEIRE, SRR, GIONE
.
The GIOME Institute, United Arab Emirates
GIOMEHIZFT, il -
The main facilities of GIOME are in Hong Kong and Aarhus,
) Denmark with numerous partners and collaborators worldwide
in academia and R&D.
GIOMEBIEE i R i S S A0 12 ERET, HEB M LIS 1E
_' B 14 LUR AL 69 5 FOBHBE & 1
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INNOVATIONS

AND TRANSLATIONAL SCIENCE
Vet

Based on basic and clinical science the key persons behind
the GIOME have developed several new technologies and
innovations in the past. Well-known examples are:

ETHEGARRIRBIA5, GIOME TRRRA S EAER TN
BIRREE T FBIRMAT R, HPBBRIBHIEIE;

The impedance planimeter
ERgwElfiEikEs

h& . - Y ' : The multimodal pain model
: . i i : L \i\

EndoFLIP

EndoFLIP ( ThEE M=)

Advanced smooth muscle analysis
S ERIFE AL T F T

The tri-axial test machine
— &0 HE

Advanced anorectal expulsion test (Fecobionics)
SEAEIRTIGHEERHI (Fecobionics)

Electrode placement [mm]

Current innovations span a wide range from devices

to treat obesity and gyroscope catheters to laboratory

- equipment such as robotic machines for collections of
10 insulin-producing cells based on image analysis.

0

10 20

Time [s]

36
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GIOME - INNOVATIONS AND TRANSLATIONAL SCIENCE / JexEa9hL A HER A

FECOBIONICS

ADVANCED ANORECTAL EXPULSION TEST
SetE BRI HE A

Fecobionics is one of the most recent innovations from
GIOME and is considered to have a huge potential in
clinical diagnostics and therapy of anorectal disorders.
Fecobionics is a very advanced anorectal expulsion test.
It combines several clinical tests such as the balloon ex-
pulsion test, anorectal high-resolution manometry and
defecography with its advanced pressure measurements,
geometric profiling and anorectal bending measurements.
It is by far the test that comes closest to the defecation as
it takes place in healthy volunteers and patients with con-
stipation and fecal incontinence. The word Fecobioniocs
comes from fecal and bionics which means electronics in
biology. A bionic device imitates a physiological process
without interfering with the process.

Fecobionics has already proven valuable for studying the normal
defecation process that can be divided into several phases. It is
currently under investigation for its diagnostic value in patients
suffering from constipation and fecal incontinence. Fecobionics
is also considered useful as a technology for biofeedback training
in dyssynergia patients.

26 T
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THE MULTIMODAL

The idea for the multimodal technology originated from
Professor Asbjern Drewes and Professor Hans Gregersen
at the Mech-Sense Center in Denmark. The probe based

technology is useful for differentiating pain mechanisms in

the Gl tract by mechanical, thermal and chemical stimulation.

The technology has been used in many experimental pain
studies. The major clinical application is in studies of functi-
onal Gl disorders such as functional chest pain, non-erosive
reflux disease (NERD) and irritable bowel syndrome (IBS).

As an example it can be used to differentiate patients with
pain and symptoms of unknown origin into subgroups that
need different types of treatment. It also proved to be useful
in phase 3 studies of new drugs.

ZIREIIR AR B B4 FAsbjorn Drewes#izFHans
Gregersen# FFEMech-Sensefff R LRI — R
WRITIE, REABAN TR ELEHERREZIFEERN,
X—AREHINEATSENEE, REEZT M F RIS
158 X FRBRIERMR

MIZFATE IR PR 75 RO T2 1 AR U2 B A8 TheR It <,
XA EIE T IR . ARRISIMERAE (NERD) A
EipS s ait (BS) %, %4 CEEAR AU EB A
BRIR AW R R AR BE X D AR ERETTH, I,
VZFARIE BB R B A2 = BB Il ARt

Multimodal stimulation in esophagus

HREMSIERN

TECHNOLOGY AND FLIP

IR PR IEF M K FLIP

The functional luminal imaging probe (FLIP) is an impedance-
based technology to study sphincters and narrowing regions
in internal organs. It was originally developed by Dr. Barry
McMahon and Professor Hans Gregersen and the techno-
logy was successfully tech-transferred to Irish company
Crospon and commercialized.

MR ZIRL (FLIP) 2—METFEINERAHA
TIRRANEER BRI LIRESIAIINEERI BTN, %%
RNHAHBarry McMahont& £ feHans GregersenZisH &, “fE
WAL 2aCrospon/A B FERLTISEHL T At , FLIPES
WEBENAB TR B REERS LA AL Lo 1%
RS
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64

CHINA DIADYUTAI

COLLABORATION

WITH INDUSTRY AND ACADEMIA

B2 IF AT ARSI S AF

Private-Public Partnerships (PPP) are important for economic
development, not least for bringing innovations and early stage
ideas born at universities to the market.
AMEENTEFEREFSBRN, TEEN TSRO
BT REE AR BB EEE N,

Companies have a demand for obtaining knowledge and
recruiting talented students from academia whereas univer-
sities need focus on applications.

Bl A BB MFARBIRRE AT MR ARNFRMS BB
ANEERITE K

GIOME promotes collaboration and partnerships with in-
dustrial partners and welcome interested parties to join.
Collaboration can have different forms such as consultancy
agreements, R&D agreement, IP agreements, and test
services.

CIOMERIR AR WETE, FVDEEESHIREEINE,
SEANZN, BEMOEYN, WEEYN, TR
PURANARSS S

GIOME employees serve as consultants for several multi-
national medical device companies. Furthermore, GIOME
techtransferred technologies like the FLIP technology that
is now commercialized. Furthermore, several companies
originated in work done at GIOME.

GIOMEE T A% B EIBE S 2 Sl IRHESHRA. ok
CIOMEIETHEINE(L, tHal B 7l B AR = RIFLIPFA.
LEIP—LE A S SR T-CIOMER) TERLR.
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SCIENTIFIC

KEY PUBLICATIONS FROM 201516
2015-2016FERNF Em xR

Zhao J, Chen P, Gregersen H. Stress-strain analysis of contractility in the ileum in response to flow and ramp distension in streptozotocin-induced
diabetic rats - Association with advanced glycation end product formation. J Biomech 2015;48:1075-83.

Chen P, Gregersen H, Zhao J. Advanced glycation expression is upregulated in the gastrointestinal tract of type 2 diabetic rats.
World J Diabetes 2015,6:662-72.

Lottrup C, Gregersen H, Liao D, Fynne L, Froekjaer JB, Krogh K, Regan J, Kunwald P, McMahon BP. Funtional lumen imaging of the
gastrointestinal tract. J Gastroenterol 2015,50:1005-16.

Oscar Casares-Magaz, Maria Thor, Donghua Liao, Jens B. Frekjaer, Pia Kreemer, Klaus Krogh, Asbjern M. Drewes, Hans Gregersen, Vitali
Moiseenko, Morten Hayer & Ludvig P. Muren. An image-based method to quantify biomechanical properties of the rectum in radiotherapy
of prostate cancer. Acta Oncologica 2015;54:1335-42.

Zhao JB, Gregersen H. Esophageal morphometric and biomechanical changes during aging in rats. Neurogastroenterology Moatility.
Neurogastroenterol Motil 2015;27:1638-47.

Zhao D, Sha H, Zhao JB, Liu GF, Zhen Z, Tong XL, Gregersen H. Effects of Changruntong Decoction on the colonic remodeling in rats
with diabetes. J Diabetes Res 2016,2016:1826281. Epub 2015 Dec 28.

Yang J, Zhao JB, Chen P, Nakaguchi T, Grundy D, Gregersen H. Interdependency between mechanical parameters and afferent nerve
discharge in hypertrophic intestine of rats. Am J Physiol Gastrointest Liver Physiol 2016;310:G376-86

Zhao JB, Gregersen H. Morphometric and biomechanical remodeling of the small intestine during aging in rats. J Biomech 2015,48:4271-8.

Gregersen H, Hee L, Liao D, Uldbjerg N. Distensibility and pain of the Uterine Cervix evaluated by novel Functional Luminal Imaging Technology.
Acta Obstet Gynecol Scand. 2016;95:717-23.

Wu X, Zhao, Y, Tang C, Yin T, Du R, Tian J, Huang J, Gregersen H, Wang G. Re-endothelialization study on endovascular stents seeded by
endothelial cells through VEGF up/down- regulation. ACS Appl Mater Interfaces. 2016,8:7578-89.

Reviews

Gregersen H, Liao DH, Drewes AN, Drewes AM, Zhao JB. Ravages of diabetes on Gastrointestinal Sensory-Motor Function:
Implications for pathophysiology and Treatment. Curr Gastroenterol Rep 2016;18:6-.

Farmer AD, Brock C, Frekjaer JB, Gregersen H, Khan S, Lelic D, Lottrup C, Drewes AM. Understanding the sensory irregularities of esophageal
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