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Statement of Significance

Konjac-glucomannan photoresins are not defined by KGMMA alone. Species and cultivar, tuber fraction, extraction and
purification, glucose:mannose composition, native acetylation, molar-mass distribution and moisture define the
feedstock. Oxidation and methacrylation add independent coordinates; formulation, light, washing and hydration define
the article.
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Abstract

Photocurable konjac-glucomannan systems span methacrylated KGM (KGMMA) extrusion bioinks, photocrosslinked
3D-culture hydrogels, light-curable microspheres for subcutaneous filling and oxidised KGMMA wound composites.
Qin et al. established KGMMA printability; Redondo et al. reported KGM photocrosslinked hydrogels for in-vitro 3D
cell culture; Wang et al. reported light-curable methacrylated KGM microspheres for subcutaneous tissue filling; Li et al.
combined KGMMA with zinc-induced glycyrrhizic-acid assembly; and Pan et al. used methacrylated oxidised KGM
with drug-bearing components. This review separates parent identity, acetylation, oxidation, substitution, cure, article
state and claims.

1. Scope and boundaries

ER-133 owns material-specific identity and qualification of photocurable konjac-glucomannan derivatives. It covers
botanical and process source, composition and acetylation, molar mass, oxidation and methacrylation, precursor
rheology, extrusion, emulsified microspheres, composite networks, washing, hydration, mechanics, degradation and
biological boundaries.

ER-06 retains biological-response methodology; ER-10 geometric metrology; ER-15 degradation and mechanical
evolution; ER-27 conversion; ER-33 washing and drying; ER-67 network architecture; ER-86 extractables; ER-100
corpus  architecture; and ER-123 to ER-132 other  photocurable  biopolymer  derivatives.
[C1,C2,C3,C4,C5,C6,C7,C8,69,C10,C11,C12,C13,C14,C15,C16,C17,C18].

General AM characteristics and geometric test artefacts should follow the declared ISO/ASTM standards [S1,S3].

Native, deacetylated, oxidised, methacrylated and methacrylated-oxidised KGM are not interchangeable. Methacrylic
reagent feed is not measured substitution. Extruded bulk hydrogels are not emulsified microspheres. Zinc/glycyrrhizic
acid, peptide, UiO-66, sodium ferulate or deferoxamine effects cannot be assigned to KGMMA alone.

2. Controlled konjac-glucomannan photoresin state chain

State Minimum identity Failure if omitted

Species/cultivar and tuber fraction, extraction/purification/deacetylation, lot, glucose:mannose,

Incoming KGM . . N KGM name replaces feedstock identity
acetylation, molar mass, purity, ash, moisture and storage
. L Oxidation and MA route, reaction/purification, measured carbonyl/substitution, residuals, dry state Feed ratio or KGMMA acronym is treated as
Photoactive derivative . .
and storage identity

Derivative, initiator, co-monomer/peptide/metal/supramolecular component/payload/cells, solids,

Ink or precursor pH, optical state and age

Chemistry and formulation states disappear
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State Minimum identity Failure if omitted

Extrusion or emulsion process, light/post-cure, wash, conversion, soluble fraction, residuals, Printed, particulate, cured, washed and hydrated

Article : . - .
payload, hydrated dimensions or sphere size and mechanics states are conflated

Table 1. Minimum state chain for photocurable konjac-glucomannan constructs.

This material and article chain is separate from process and production-site qualification under ISO/ASTM 52920:2023
[S2].

3. Primary evidence and controlled interpretation

3.1 Botanical, compositional and acetyl states precede derivatisation

KGM is extracted from Amorphophallus tubers and contains a beta-1,4-linked glucomannan chain with native acetyl
substituents. Species/cultivar, plant age and tuber fraction, milling, extraction, purification and deacetylation,
glucose:mannose ratio, acetyl content, molar-mass distribution, protein, ash and moisture govern dissolution, viscosity,
alkali gelation and degradation. These coordinates must be frozen before oxidation or methacrylation.

3.2 KGMMA substitution tunes extrusion and hydrated properties

Qin et al. modified KGM with methacrylic anhydride and reported UV-crosslinked KGMMA with shear thinning,
printable lattices, hexagons and flower geometries, and MA-content-dependent strength, swelling and degradation [1].
Chondrocyte-loaded constructs supported growth under the stated culture. Those results establish formulation-specific
extrusion feasibility, not a universal substitution-performance relationship or general cartilage efficacy.

3.3 Photocrosslinked and biofunctional networks require matched controls

Redondo et al. reported konjac-glucomannan photocrosslinked hydrogels for in-vitro 3D cell culture [2]. The accessible
publisher metadata contains no abstract, so process, mechanical, degradation, peptide and biological specifics are not
reproduced here. Network architecture, functionalisation route and unmodified controls must remain distinct test objects.

3.4 Microsphere processing creates a separate geometry and exposure problem

Wang et al. reported light-curable methacrylated KGM microspheres for subcutaneous tissue filling [3]. The accessible
publisher metadata contains no abstract, so phase ratios, stirring conditions, sphere-size ranges and biological results are
not reproduced here. Microsphere formation, phase removal, size distribution, internal conversion and injection damage
require controls that a bulk disk or printed lattice does not provide.

3.5 Oxidised and supramolecular wound composites change network ownership

Li et al. combined KGMMA with zinc-induced glycyrrhizic-acid assembly and a photoinitiator, reporting in-vitro
gelation below 5 s and testing mechanical, haemolysis, cell, immune and diabetic-mouse wound endpoints [4]. Pan et al.
crosslinked methacrylated oxidised KGM with an additional monomer and incorporated UiO-66/sodium ferulate plus
deferoxamine [5]. Oxidation, covalent cure, metal/supramolecular assembly and drug effects require separate component
and full-formulation controls; animal findings do not establish clinical efficacy.

4. Formulation and optical-process control

Parent lot, composition, acetylation, molar mass, oxidation and methacrylation, solids, pH, initiator, co-monomer,
peptide, metal, supramolecular component and payload define the precursor. Extrusion or emulsion settings, wavelength,
irradiance, exposure, oxygen, depth and geometry define article formation. These variables require monitoring on the
complete formulation over age, processing and post-cure.

Parent KGM, oxidised-only, methacrylated-dark, initiator-light, derivative-light and complete controls are required.
Composite studies additionally need matched peptide, zinc, glycyrrhizic acid, carrier, drug and co-monomer controls.
Without them, native association, oxidation, covalent conversion, supramolecular assembly and active-agent response
are conflated.

5. Hydration, degradation and biological boundaries

Evidence block What it can show ‘What it cannot establish alone

Method-specific acetyl, oxidation, substitution, molar mass and solution

Parent/derivative identity state

Conversion or article performance

Formulation-, extrusion/emulsion-, optical-system- and geometry-specific

Process window o
formation

Transferable printing, sphere or cure settings

Medium-, payload-, geometry-, temperature- and time-specific mass,

Hydration/degradation .
¥ 8 mechanics and release

Universal degradation or service life

Response of the exact construct, extract, composite, payload or cell-loaded

Biological model -

General safety, clinical efficacy or regulatory approval
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Table 2. Evidence blocks that must remain separate for KGM photoresins.

ISO 10993-12:2021/Amd 1:2025 and ISO 10993-18:2020/Amd 1:2022 anchor sample preparation and chemical
characterisation [S4,S5]. ISO 10993-1:2025 frames biological safety within risk management [S6]. Cell viability,
haemolysis, immune markers or one mouse wound model does not establish universal biocompatibility, clinical efficacy
or approval.

6. Release matrix

Gate Minimum evidence Claim withheld

Botanical/process source, tuber fraction, extraction, lot, composition, acetylation, molar mass,

Parent identi . N
arent identity purity, ash, moisture and storage

Generic KGM equivalence

Oxidation/MA reaction and purification, measured carbonyl/substitution, residuals, stability

Derivatisation
erivatisatiol and dry state

Feed or acronym as derivative identity

Complete formulation, extrusion/emulsion hardware, spectrum, irradiance, exposure and

Process . P
geometry/size distribution

Transferable deposition, sphere or cure settings

Conversion plus parent, oxidised-only, dark, initiator-light, derivative-light and matched Unverified covalent, supramolecular, metal or payload

Network attribution . a
composite controls ownership

Green, post-cured, washed, hydrated and dried x/y/z or sphere-size, mass, payload, residuals,

Article state g L
mechanics and conditioning

Unqualified dimensions, mechanics, release or stability

Exact derivative, formulation, wash/extract, payload, model, dose, endpoint, duration and

Biological boundary i

Universal biocompatibility or clinical suitability

Table 3. Minimum release architecture for photocurable KGM constructs.

7. Failure-mode interpretation

*  The nominally same KGMMA has different viscosity: check species/process, lot, glucose:mannose ratio,
acetylation, molar mass, purity, moisture, oxidation, substitution, solids, pH and age.

¢ A lattice prints but swells or loses strength: separate deposited geometry, conversion, soluble fraction, wash,
hydration medium, mass loss and mechanical conditioning before changing exposure.

*  Microsphere size or integrity drifts: audit phase ratio, viscosity, surfactant, vessel and impeller, stirring, temperature,
droplet residence, light penetration, oil removal and size sampling.

* A peptide-functionalised network improves cell spreading: retain matched parent, unmodified derivative, peptide-
route and network controls and report the exact article state.

* A zinc/glycyrrhizic-acid or drug-loaded composite changes inflammation: retain component-dose, release, metal
speciation, payload and full-network controls; KGMMA is not sole claim owner.

* A wound model closes faster: retain animal strain/model, wound geometry, infection or diabetes state, comparator,
dose, dressing schedule, blinding, duration and endpoint; withhold clinical claims.

8. Minimum workflow and research priorities

*  Freeze Amorphophallus species/cultivar, plant and tuber fraction, milling, extraction, purification, deacetylation, lot,
glucose:mannose ratio, acetylation, molar mass, purity, ash, moisture and storage.

* Report oxidation and methacrylation reagents/feed, pH, time, temperature, purification, drying, measured carbonyl
and substitution methods/results, residuals and storage.

*  Map derivative, initiator, co-monomer, peptide, metal, supramolecular component, carrier and payload composition,
pH, viscosity, optical attenuation and conversion over formulation age.

* Record extrusion nozzle, pressure/flow, speed, layer and geometry or emulsion phase ratio, mixing, surfactant and
size distribution, plus spectrum, irradiance, exposure and post-cure.

*  Measure conversion, insoluble and soluble fractions, residual reagents/initiator, metal and payload retention, and
x/y/z or sphere-size state before and after wash, hydration and drying.

¢  Use parent, oxidised-only, dark, initiator-light, derivative-light and complete controls, plus matched peptide,
supramolecular, metal, carrier, drug and co-monomer controls.

*  Test swelling, mass loss, payload release and mechanical retention in defined media over time; distinguish
dissolution, hydrolysis, oxidation-state effects and enzymatic cleavage.

*  Separate extract cytotoxicity, direct contact, cell loading, haemolysis, immune assays, subcutaneous implantation
and wound models from safety, efficacy and regulatory conclusions.

9. Conclusions

Photocurable KGM materials are controlled botanical/process-feedstock, acetyl, oxidation, methacrylation, formulation,
optical-process, washing and article states.
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Primary evidence supports KGMMA extrusion and oxidised or supramolecular wound composites. Publisher records
additionally establish a KGM photocrosslinked 3D-culture paper and a light-curable methacrylated KGM microsphere
paper, without importing unread process or biological details. Their process physics, network owners and biological
models are not interchangeable.

Release requires traceability through source, composition, acetylation, molar mass, oxidation, substitution, formulation,
process, conversion, washing, soluble fraction, residuals, hydration, dimensions, mechanics, payload and biological
model.

Limitations

This paper is a qualitative engineering review, not a systematic meta-analysis. The cited studies use different parent
KGM, derivatisation routes, formulations, geometries, article states and biological models. Numerical values are study-
specific evidence, not universal design values.
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