DEFINE LUMEN BIOLOGY

DEFINE LUMEN BIOLOGY IS ESSENTIAL FOR UNDERSTANDING THE STRUCTURAL AND FUNCTIONAL ORGANIZATION OF VARIOUS
BIOLOGICAL SYSTEMS. THE TERM “LUMEN" REFERS TO THE INNER SPACE OR CAVITY WITHIN TUBULAR STRUCTURES FOUND IN
ORGANISMS, SUCH AS BLOOD VESSELS, INTESTINES, AND CELLULAR ORGANELLES. IN BIOLOGY, THE LUMEN PLAYS A CRITICAL
ROLE IN PHYSIOLOGICAL PROCESSES INCLUDING NUTRIENT TRANSPORT, CELLULAR COMMUNICATION, AND WASTE REMOVAL. THis
ARTICLE EXPLORES THE DEFINITION OF LUMEN BIOLOGY, ITS SIGNIFICANCE IN DIFFERENT BIOLOGICAL CONTEXTS, AND THE
MECHANISMS BY WHICH LUMENS FORM AND FUNCTION. ADDITIONALLY, WE WILL EXAMINE THE CELLULAR AND MOLECULAR
ASPECTS THAT REGULATE LUMEN DEVELOPMENT AND MAINTENANCE. UNDERSTANDING LUMEN BIOLOGY PROVIDES INSIGHTS INTO
BOTH NORMAL PHYSIOLOGY AND PATHOLOGICAL CONDITIONS THAT ARISE FROM LUMEN DYSFUNCTION. THE FOLLOWING
SECTIONS OUTLINE KEY CONCEPTS AND DETAILS RELATED TO DEFINE LUMEN BIOLOGY.

UNDERSTANDING THE CONCEPT OF LUMEN IN BloLoGY

BloLoGICAL STRUCTURES FEATURING LUMENS

o CELLULAR AND MOLECULAR MECHANISMS IN LUMEN FORMATION
e PHysioLoGICAL RoLESs oF LUMENS

e PAaTHoLoGICAL CONDITIONS ASSOCIATED WITH LUMEN ABNORMALITIES

UNDERSTANDING THE CONCEPT OF LUMEN IN BioLOGY

THE TERM “LUMEN" ORIGINATES FROM LATIN, MEANING “LIGHT” OR “OPENING,” AND IN BIOLOGICAL CONTEXTS, IT REFERS TO THE
HOLLOW INTERIOR SPACE WITHIN TUBULAR OR CAVITY-LIKE STRUCTURES. DEFINING LUMEN BIOLOGY ENTAILS STUDYING THESE
SPACES AND THEIR ROLES ACROSS VARIOUS SCALES, FROM MICROSCOPIC CELLULAR COMPARTMENTS TO LARGE ANATOMICAL
STRUCTURES. THE LUMEN IS NOT MERELY AN EMPTY CAVITY BUT OFTEN CONTAINS FLUIDS, NUTRIENTS, OR GASES VITAL FOR
BIOLOGICAL FUNCTIONS. THIS BIOLOGICAL SPACE ALLOWS FOR COMPARTMENTALIZATION, WHICH IS CRUCIAL IN MAINTAINING
HOMEOSTASIS AND FACILITATING SPECIALIZED PROCESSES. THE STUDY OF LUMEN BIOLOGY ENCOMPASSES ANATOMY,
PHYSIOLOGY, CELL BIOLOGY, AND DEVELOPMENTAL BIOLOGY, EMPHASIZING ITS MULTIDISCIPLINARY NATURE.

DEFINITION AND ScoPE OF LUMEN

IN BIOLOGICAL SYSTEMS, THE LUMEN CAN BE DEFINED AS THE CENTRAL CAVITY OR CHANNEL ENCLOSED BY THE WALLS OF A
TUBULAR STRUCTURE. THESE STRUCTURES CAN BE PART OF ORGANS, TISSUES, OR CELLULAR ORGANELLES. For EXAMPLE, THE
LUMEN OF A BLOOD VESSEL IS THE CHANNEL THROUGH WHICH BLOOD FLOWS, WHEREAS THE LUMEN OF THE ENDOPLASMIC
RETICULUM IS THE INTERNAL SPACE INVOLVED IN PROTEIN FOLDING AND TRANSPORT. THE SCOPE OF LUMEN BIOLOGY INCLUDES
UNDERSTANDING HOW THESE SPACES ARE FORMED, MAINTAINED, AND FUNCTION UNDER NORMAL AND PATHOLOGICAL CONDITIONS.

HisTorICAL PERSPECTIVE ON LUMEN RESEARCH

THE STUDY OF LUMENS HAS EVOLVED WITH ADVANCES IN MICROSCOPY AND MOLECULAR BIOLOGY. EARLY ANATOMICAL
OBSERVATIONS IDENTIFIED LUMENS IN MAJOR ORGANS, BUT MODERN TECHNIQUES HAVE REVEALED THE IMPORTANCE OF LUMENS AT
THE CELLULAR AND MOLECULAR LEVELS. RESEARCH INTO LUMEN BIOLOGY HAS EXPANDED TO INCLUDE THE MECHANISMS OF
LUMENOGENESIS, THE DEVELOPMENT OF LUMINAL SPACES DURING EMBRYOGENESIS, AND THE ROLE OF LUMENS IN DISEASE
PATHOGENESIS.



BloLOGICAL STRUCTURES FEATURING LUMENS

V ARIOUS BIOLOGICAL STRUCTURES CONTAIN LUMENS, EACH ADAPTED TO SPECIFIC PHYSIOLOGICAL FUNCTIONS. UNDERST ANDING
THESE STRUCTURES PROVIDES INSIGHT INTO THE DIVERSE ROLES OF LUMENS IN LIVING ORGANISMS. THE PRESENCE OF A LUMEN
ALLOWS THESE STRUCTURES TO ACT AS CONDUITS OR SPECIALIZED COMPARTMENTS CRITICAL FOR ORGANISMAL SURVIVAL.

V ASCULAR SYSTEM LUMENS

BLoob VESSELS, INCLUDING ARTERIES, VEINS, AND CAPILLARIES, CONTAIN LUMENS THROUGH WHICH BLOOD CIRCULATES. THE
LUMEN'S DIAMETER AND INTEGRITY ARE VITAL FOR REGULATING BLOOD FLOW AND PRESSURE. ENDOTHELIAL CELLS LINE THE
LUMEN, CREATING A SELECTIVE BARRIER THAT CONTROLS EXCHANGE BETWEEN BLOOD AND SURROUNDING TISSUES.

DigesTive TRACT LUMENS

THE GASTROINTESTINAL TRACT IS A CONTINUOUS TUBULAR SYSTEM WITH A LUMEN THAT TRANSPORTS FOOD, FACILITATES
NUTRIENT ABSORPTION, AND EXPELS WASTE. THE LUMEN OF THE INTESTINES IS LINED WITH EPITHELIAL CELLS SPECIALIZED FOR
DIGESTION AND ABSORPTION, SUPPORTED BY A COMPLEX MICROBIOME THAT INHABITS THIS SPACE.

CeLLuLAR AND ORGANELLE LUMENS

AT THE CELLULAR LEVEL, MANY ORGANELLES POSSESS LUMENS, SUCH AS THE ENDOPLASMIC RETICULUM, GoLal APPARATUS,
AND LYSOSOMES. THESE LUMINAL SPACES ARE CRITICAL FOR INTRACELLULAR TRANSPORT, PROTEIN PROCESSING, AND
DEGRADATION. FOR EXAMPLE, THE ENDOPLASMIC RETICULUM LUMEN PROVIDES AN ENVIRONMENT FOR PROTEIN FOLDING AND POST-
TRANSLATIONAL MODIFICATIONS.

OTHER EXAMPLES OF LUMINAL STRUCTURES

RESPIRATORY TRACT LUMENS, SUCH AS IN BRONCHI AND ALVEOLI
® RENAL TUBULE LUMENS INVOLVED IN URINE FORMATION
® EXOCRINE GLAND DUCTS TRANSPORTING SECRETIONS

¢ REPRODUCTIVE TRACT LUMENS FACILITATING GAMETE TRANSPORT

CELLULAR AND MOLECULAR MECHANISMS IN LUMEN FORMATION

DEFINING LUMEN BIOLOGY ALSO INVOLVES UNDERSTANDING THE CELLULAR AND MOLECULAR PROCESSES THAT DRIVE LUMEN
FORMATION, KNOWN AS LUMENOGENESIS. THIS COMPLEX PROCESS IS ESSENTIAL DURING EMBRYONIC DEVELOPMENT AND TISSUE
MORPHOGENESIS. |T INVOLVES COORDINATED CELL POLARIZATION, ADHESION, AND SIGNALING PATHWAYS THAT ESTABLISH AND
MAINTAIN LUMINAL SPACES.

CELL POLARIZATION AND LUMENOGENESIS

LUMEN FORMATION TYPICALLY REQUIRES EPITHELIAL OR ENDOTHELIAL CELLS TO ESTABLISH APICAL-BASAL POLARITY, WHEREBY
THE APICAL SURFACE FACES THE FORMING LUMEN. THIS POLARITY IS CRUCIAL FOR DEFINING THE LUMEN BOUNDARY AND ENSURING
PROPER CELLULAR FUNCTION. KEY PROTEINS SUCH AS PAR COMPLEX COMPONENTS AND TIGHT JUNCTION PROTEINS REGULATE



THIS POLARITY.

RoLe oF CeLL ADHESION MOLECULES

CELL ADHESION MOLECULES (CAMS) PLAY AN INTEGRAL ROLE IN LUMEN FORMATION BY MEDIATING CELL-CELL AND CELL-MATRIX
INTERACTIONS. CADHERINS, INTEGRINS, AND SELECTINS CONTRIBUTE TO THE STRUCTURAL INTEGRITY AND SHAPE OF LUMINAL
STRUCTURES. THESE MOLECULES HELP ORGANIZE THE CYTOSKELETON AND EXTRACELLULAR MATRIX, FACILITATING LUMEN
STABILITY.

SIGNALING PATHWAYS INVOLVED IN LUMEN FORMATION

MULTIPLE SIGNALING PATHWAYS REGULATE LUMENOGENESIS, INCLUDING THE NOTCH, WNT, AND RHO GTPASE PATHWAYS.
THESE PATHWAYS COORDINATE CELLULAR BEHAVIORS SUCH AS PROLIFERATION, MIGRATION, AND APOPTOSIS, WHICH
COLLECTIVELY SHAPE LUMINAL ARCHITECTURE. FOR EXAMPLE, RHO GTPASES MODULATE CYTOSKELETAL DYNAMICS NECESSARY
FOR LUMEN OPENING AND EXPANSION.

MECHANISMS OF LUMEN EXPANSION AND MAINTENANCE

AFTER INITIAL LUMEN FORMATION, MECHANISMS THAT REGULATE FLUID SECRETION, ION TRANSPORT, AND EXTRACELLULAR
MATRIX REMODELING CONTRIBUTE TO LUMEN EXPANSION. AQUAPORINS AND ION CHANNELS FACILITATE FLUID ACCUMULATION IN
THE LUMEN, WHILE MATRIX METALLOPROTEINASES REMODEL THE SURROUNDING MATRIX TO ACCOMMODATE LUMEN GROW TH.

PHYsIoLoGICAL RoLES oF LUMENS

THE PRESENCE OF LUMENS IN BIOLOGICAL SYSTEMS IS FUNDAMENTAL TO MANY PHYSIOLOGICAL PROCESSES. THESE HOLLOW
SPACES SERVE AS CONDUITS, COMPARTMENTS, OR SPECIALIZED ENVIRONMENTS THAT ENABLE EFFICIENT BIOLOGICAL FUNCTIONING.

TRANSPORT AND EXCHANGE

LUMENS FACILITATE THE TRANSPORT OF FLUIDS, NUTRIENTS, GASES, AND WASTE PRODUCTS. BLOOD VESSEL LUMENS ENABLE
CIRCULATION, WHILE INTESTINAL LUMENS ALLOW NUTRIENT ABSORPTION. RESPIRATORY TRACT LUMENS PERMIT GAS EXCHANGE,
AND RENAL TUBULE LUMENS PARTICIPATE IN URINE FORMATION AND FILTRATION.

COMPARTMENTALIZATION AND PROTECTION

LUMENS PROVIDE COMPARTMENTALIZATION THAT ISOLATES SPECIFIC BIOCHEMICAL ENVIRONMENTS, PROTECTING TISSUES AND
CELLS FROM POTENTIALLY HARMFUL SUBSTANCES. FOR INSTANCE, THE LUMEN OF THE STOMACH CONTAINS ACIDIC GASTRIC
JUICE, SEPARATED FROM SURROUNDING TISSUES BY SPECIALIZED EPITHELIAL CELLS.

SIGNAL TRANSDUCTION AND CeELLULAR COMMUNICATION

LUMENS SERVE AS PLATFORMS FOR CELLULAR SIGNALING AND COMMUNICATION. FOR EXAMPLE, LUMINAL FLUID COMPOSITION CAN
INFLUENCE EPITHELIAL CELL BEHAVIOR AND SYSTEMIC PHYSIOLOGICAL RESPONSES. ADDITIONALLY, LUMENS IN THE ENDOPLASMIC
RETICULUM PARTICIPATE IN CALCIUM SIGNALING CRITICAL FOR CELLULAR FUNCTIONS.



SuPPORTING ORGAN DEVELOPMENT AND FUNCTION

LUMENS ARE ESSENTIAL DURING ORGANOGENESIS, PROVIDING STRUCTURAL FRAMEWORKS THAT ALLOW ORGANS TO DEVELOP
THEIR CHARACTERISTIC SHAPES AND FUNCTIONS. PROPER LUMEN FORMATION IS CRITICAL FOR THE FUNCTIONALITY OF GLANDS,
DUCTS, AND TUBULAR ORGANS.

PATHOLOGICAL CONDITIONS ASSOCIATED WITH LUMEN ABNORMALITIES

DISRUPTIONS IN LUMEN BIOLOGY CAN LEAD TO A VARIETY OF DISEASES AND DISORDERS. ABNORMALITIES IN LUMEN FORMATION,
MAINTENANCE, OR FUNCTION OFTEN UNDERLIE PATHOLOGICAL CONDITIONS AFFECTING MULTIPLE ORGAN SYSTEMS.

OBSTRUCTION AND NARROWING OF LUMENS

LUMEN OBSTRUCTION OR STENOSIS CAN IMPAIR FLUID FLOW, LEADING TO CONDITIONS SUCH AS ATHEROSCLEROSIS IN BLOOD
VESSELS OR INTESTINAL BLOCKAGES. THESE OBSTRUCTIONS RESULT IN TISSUE DAMAGE, ISCHEMIA, OR INFECTION DEPENDING ON
THE AFFECTED SYSTEM.

LUMeEN COLLAPSE AND ATROPHY

LOSS OF LUMEN INTEGRITY OR COLLAPSE CAN OCCUR DUE TO CELLULAR DEGENERATION OR FIBROSIS. FOR EXAMPLE, IN KIDNEY
DISEASES, TUBULAR LUMEN COLLAPSE IMPAIRS FILTRATION AND URINE PRODUCTION. SIMILARLY, AIRWAY LUMEN COLLAPSE
CONTRIBUTES TO RESPIRATORY DISORDERS SUCH AS CHRONIC OBSTRUCTIVE PULMONARY DISEASE <COPD)

MALFORMATIONS AND DEVELOPMENTAL DISORDERS

DEFECTS IN LUMENOGENESIS DURING EMBRYONIC DEVELOPMENT CAN RESULT IN CONGENITAL ANOMALIES SUCH AS POLYCYSTIC
KIDNEY DISEASE, WHERE ABNORMAL LUMEN FORMATION LEADS TO CYSTS. OTHER DEVELOPMENTAL DISORDERS INCLUDE BILE DUCT
ATRESIA AND VASCULAR MALFORMATIONS.

INFECTIONS AND INFLAMMATORY CONDITIONS

INFECTIONS CAN CAUSE INFLAMMATION AND DAMAGE TO LUMINAL LININGS, ALTERING LUMEN STRUCTURE AND FUNCTION.
CONDITIONS SUCH AS INFLAMMATORY BOWEL DISEASE <|BD) INVOLVE INFLAMMATION OF THE INTESTINAL LUMEN, DISRUPTING
NUTRIENT ABSORPTION AND BARRIER FUNCTION.

SUMMARY oF CoMMON LUMEN-RELATED PATHOLOGIES

ATHEROSCLEROSIS = NARROWING OF BLOOD VESSEL LUMENS

® POLYCYSTIC KIDNEY DISEASE — CYST FORMATION FROM ABNORMAL LUMEN GROWTH

® BRONCHIAL ASTHMA — AIRWAY LUMEN CONSTRICTION

e CHOLANGITIS — INFLAMMATION OF BILE DUCT LUMENS

® |NTESTINAL OBSTRUCTION — PHYSICAL BLOCKAGE OF THE DIGESTIVE LUMEN



FREQUENTLY AskeD QUESTIONS

\WHAT IS THE DEFINITION OF LUMEN IN BIOLOGY?

IN BIOLOGY, A LUMEN IS THE INSIDE SPACE OF A TUBULAR STRUCTURE, SUCH AS AN ARTERY, INTESTINE, OR ORGANELLE LIKE THE
ENDOPLASMIC RETICULUM.

\NWHY IS THE LUMEN IMPORTANT IN BIOLOGICAL SYSTEMS?

THE LUMEN SERVES AS A CAVITY OR CHANNEL WITHIN ORGANS AND CELLS, ALLOWING THE TRANSPORT AND CONTAINMENT OF
SUBSTANCES SUCH AS NUTRIENTS, GASES, OR CELLULAR PRODUCTS.

How DOES THE LUMEN FUNCTION IN THE CIRCULATORY SYSTEM?

IN THE CIRCULATORY SYSTEM, THE LUMEN IS THE HOLLOW INTERIOR OF BLOOD VESSELS THROUGH WHICH BLOOD FLOWS,
PLAYING A CRUCIAL ROLE IN NUTRIENT AND OXYGEN DELIVERY.

\WHAT ROLE DOES THE LUMEN PLAY IN CELLULAR ORGANELLES?

W/ ITHIN ORGANELLES LIKE THE ENDOPLASMIC RETICULUM OR MITOCHONDRIA, THE LUMEN PROVIDES A SPECIALIZED ENVIRONMENT
FOR BIOCHEMICAL REACTIONS AND PROTEIN FOLDING.

CAN THE SIZE OF THE LUMEN CHANGE?

YES, THE SIZE OF THE LUMEN CAN VARY DUE TO PHYSIOLOGICAL OR PATHOLOGICAL CONDITIONS, SUCH AS VASOCONSTRICTION
OR LUMEN NARROWING FROM PLAQUE BUILDUP IN ARTERIES.

How IS THE LUMEN RELATED TO THE GASTROINTESTINAL TRACT?

IN THE GASTROINTESTINAL TRACT, THE LUMEN IS THE HOLLOW SPACE THROUGH WHICH FOOD PASSES AND DIGESTION OCCURS,
LINED BY MUCOSAL CELLS.

WHAT IS THE DIFFERENCE BETWEEN LUMEN AND LUMENAL SURFACE?

THE LUMEN REFERS TO THE HOLLOW INTERIOR SPACE, WHILE THE LUMENAL SURFACE IS THE INNER LINING OR WALL THAT FACES
THE LUMEN WITHIN A TUBULAR STRUCTURE.

How DO SCIENTISTS STUDY THE LUMEN IN BIOLOGY?

SCIENTISTS USE MICROSCOPY, IMAGING TECHNIQUES, AND MOLECULAR MARKERS TO STUDY THE STRUCTURE AND FUNCTION OF
LUMENS IN TISSUES AND CELLS.

ARE LUMENS FOUND ONLY IN ANIMALS?

NO, LUMENS ARE FOUND IN BOTH ANIMALS AND PLANTS, SUCH AS THE LUMEN OF XYLEM VESSELS IN PLANTS THAT TRANSPORT
\WATER.

ADDITIONAL RESOURCES

1. LUMEN BioLoGY: FUNDAMENTALS AND FRONTIERS
THIS BOOK PROVIDES A COMPREHENSIVE INTRODUCTION TO THE BIOLOGY OF LUMENS IN CELLULAR AND TISSUE CONTEXTS. IT
COVERS THE STRUCTURAL AND FUNCTIONAL ASPECTS OF LUMENS IN VARIOUS ORGAN SYSTEMS, EXPLORING THEIR ROLES IN



PHYSIOLOGY AND DISEASE. READERS WILL FIND DETAILED DISCUSSIONS ON LUMEN FORMATION, MAINTENANCE, AND SIGNALING
PATHWAYS.

2. CELLULAR ARCHITECTURE OF LUMENS: MECHANISMS AND MODELS

FOCUSING ON THE CELLULAR AND MOLECULAR MECHANISMS BEHIND LUMEN FORMATION, THIS BOOK DELVES INTO THE PROCESSES
OF CELL POLARIZATION, MEMBRANE TRAFFICKING, AND CYTOSKELETAL DYNAMICS. |T OFFERS INSIGHTS INTO EXPERIMENTAL
MODELS USED TO STUDY LUMEN BIOLOGY AND HIGHLIGHTS RECENT ADVANCES IN IMAGING TECHNIQUES.

3. DEVELOPMENTAL BIOLOGY OF [LUMENS

THIS TITLE EXPLORES HOW LUMENS DEVELOP DURING EMBRYOGENESIS AND ORGANOGENESIS. |T ADDRESSES THE GENETIC AND
BIOCHEMICAL CUES THAT GUIDE LUMEN MORPHOGENESIS AND THE INTERPLAY BETWEEN CELLS AND EXTRACELLULAR MATRIX
COMPONENTS. THE BOOK ALSO DISCUSSES HOW LUMEN DEFECTS CAN LEAD TO DEVELOPMENTAL DISORDERS.

4. [ UMENS IN HEALTH AND DISEASE

BY EXAMINING THE ROLE OF LUMENS IN BOTH NORMAL PHYSIOLOGY AND PATHOLOGICAL STATES, THIS BOOK BRIDGES BASIC
BIOLOGY WITH CLINICAL RELEVANCE. |T COVERS DISEASES RELATED TO LUMEN DYSFUNCTION, SUCH AS POLYCYSTIC KIDNEY
DISEASE AND VASCULAR ANOMALIES, AND DISCUSSES POTENTIAL THERAPEUTIC APPROACHES.

5. SIGNAL TRANSDUCTION IN LUMEN BIOLOGY

THIS BOOK FOCUSES ON THE SIGNALING PATHWAYS THAT REGULATE LUMEN FORMATION, EXPANSION, AND FUNCTION. IT
INCLUDES DETAILED CHAPTERS ON GROWTH FACTORS, SMALL GTPASES, AND KINASE CASCADES THAT ORCHESTRATE THE
DYNAMIC REMODELING OF LUMINAL STRUCTURES.

6. IMAGING AND EXPERIMENTAL APPROACHES IN LUMEN RESEARCH

A PRACTICAL GUIDE FOR RESEARCHERS, THIS BOOK REVIEWS CUTTING-EDGE IMAGING TECHNOLOGIES AND EXPERIMENTAL METHODS
USED TO STUDY LUMENS IN VITRO AND IN VIVO. [T COVERS FLUORESCENCE MICROSCOPY, ELECTRON MICROSCOPY, AND LIVE-
CELL IMAGING TECHNIQUES, AS WELL AS COMPUTATIONAL MODELING.

7. MemMBRANE DYNAMICS AND LUMEN FORMA TION

EXPLORING THE ROLE OF MEMBRANE TRAFFICKING, FUSION, AND REMODELING IN LUMEN BIOLOGY, THIS BOOK DISCUSSES THE
CELLULAR MACHINERY INVOLVED IN CREATING LUMINAL SPACES. |T HIGHLIGHTS THE IMPORTANCE OF VESICULAR TRANSPORT AND
MEMBRANE LIPID COMPOSITION IN LUMEN MAINTENANCE.

8. LUMENS IN EPITHELIAL AND ENDOTHELIAL BioLOGY

THIS BOOK EXAMINES THE SPECIALIZED LUMENS FORMED BY EPITHELIAL AND ENDOTHELIAL CELLS, EMPHASIZING THEIR UNIQUE
STRUCTURAL AND FUNCTIONAL PROPERTIES. |T ALSO LOOKS AT HOW THESE LUMENS CONTRIBUTE TO BARRIER FUNCTION AND
SELECTIVE PERMEABILITY.

Q. EMERGING CONCEPTS IN LUMEN BIOLOGY AND TISSUE ENGINEERING
FOCUSING ON THE INTERSECTION OF LUMEN BIOLOGY AND REGENERATIVE MEDICINE, THIS BOOK DISCUSSES HOW UNDERSTANDING

LUMEN FORMATION CAN INFORM TISSUE ENGINEERING AND ORGANOID DEVELOPMENT. |T HIGHLIGHTS INNOVATIVE STRATEGIES TO
RECREATE FUNCTIONAL LUMENS IN ARTIFICIAL TISSUES FOR THERAPEUTIC APPLICATIONS.
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