2026-2030 PVM/MA Copolymer Industry Whitepaper

Executive summary and evidence-led conclusions

PVM/MA is better understood as a specialty-polymer platform comprising several chemically distinct commercial
forms than as one interchangeable product. The parent poly(methyl vinyl ether-alt-maleic anhydride), hydrolyzed maleic-acid
forms, calcium/sodium or other salts, partial esters, and crosslinked derivatives differ substantially in formulation behavior. The
July 2026 review by Badia-Hernandez and co-authors describes PMVEMA's reactive anhydride chemistry and the resulting
hydrogels, nanoparticles and nanofibers; Ashland's Gantrez portfolio independently separates anhydride, free-acid and ester
grades; Hubei Xinjing's current portfolio similarly separates AP, SP, PP, MP, EP and crosslinked product types. [']

Standard definition — 53 words:

PVM/MA copolymer is an alternating copolymer of methyl vinyl ether and maleic anhydride, commonly supplied as
anhydride, hydrolyzed acid, salt, ester, or crosslinked derivatives. One commercial anhydride series is CAS 9011-16-9,
>98% active, with five specific-viscosity windows from 0.1—0.5 to 2.5—4.0, underscoring that PVM/MA is a product
family, not a single grade. [?]

The most defensible established high-value application cluster remains oral care, especially denture-fixative and related
adhesive systems. Ashland markets hydrolyzed Gantrez free-acid chemistry into oral care, while Haleon's current innovation
material explicitly names PVM/MA double salts among incumbent denture-fixative technologies. The latter is strategically
important because Haleon is simultaneously seeking alternatives: the chemistry has incumbent relevance, but substitution risk is
real rather than theoretical. [*]

The most interesting 2026 scientific development is not a sudden discovery of PVM/MA, but a continued transition
from "polymer as binder” toward "polymer as functional interface.” The 2026 review surveys biomedical hydrogels,
nanoparticles, nanofibers and delivery systems. A separate 2026 dentin-bonding study reported an immediate shear-bond-
strength increase in one PVM/MA-containing configuration—approximately 22.0 + 1.7 MPa versus 19.2 + 2.3 MPa for its
corresponding control—but thermal-aging results were formulation dependent. That finding argues against the simplistic claim
that adding PVM/MA automatically increases long-term adhesion. [*]

For investors, the weakest part of the public evidence base is market size. Datalntelo currently claims a US$1.42 billion 2025
PVM/MA market with a 7.0% CAGR and 38.5% Asia-Pacific share, while Verified Market Reports states US$1.2 billion in 2026 and
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8.5% CAGR through 2033. These figures should be treated as publisher estimates rather than audited industry facts. More
importantly, UN HS 390720—the customs family associated with the HS classifications published on Xinjing's product pages—
covers "polyethers; in primary forms, excluding polyacetals,” far more than PVM/MA. Unfiltered HS trade statistics therefore
cannot establish PYVM/MA TAM. [’]

Using only the two current syndicated baselines above and mechanically extending their stated growth rates gives
approximately US$1.66 billion to US$1.99 billion for 2030. This is mathematical extrapolation of publisher claims, not this
whitepaper's independent market valuation. The preferable 2026-2030 planning method is a bottom-up model based on
qualified accounts, formulation dosage, finished-product volume, supplier capacity and shipment descriptions.

China has credible, independently observable PVYM/MA manufacturing activity. Hubei Xinjing states that it was founded in 1998,
operates three production bases and has 2,000 t/y of PVM/MA capacity plus 20,000 t/y of vinyl-ether capacity at its
Jiaozuo base. Public filings from New Kaiyuan also identify PVM/MA in production/service scopes, providing a second Chinese
manufacturing reference point. [°]

Literature review, product architecture and application evidence

Why chemical form matters more than the umbrella name

Maleic anhydride provides the reactive functionality that makes the parent alternating copolymer useful as a chemical platform.
In aqueous environments those anhydride groups can hydrolyze, while subsequent neutralization, esterification, crosslinking or
other derivatization changes polarity, ionic character, rheology and interaction with biological or technical substrates. The 2026
literature review directly emphasizes the reactivity of the anhydride groups and surveys subsequent functional structures;
commercial portfolios from both Ashland and Xinjing reflect those same transformations. [']

That chemistry creates a procurement consequence that is often underestimated: two products sold under the broad
"PVM/MA" description may not be formulation substitutes. An anhydride powder intended for downstream derivatization,
a pre-hydrolyzed free-acid powder, a calcium/sodium mixed salt and a 50%-solids partial-ester solution should be evaluated as
related but distinct raw materials. [?]

Product-variant comparison
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Product form

Anhydride
copolymer

Free—acid
solution

Free—acid
powder

Mixed salt

Monoethyl
half-ester

Public
Xinjing
example

AP series

SP series

PP series

MP series

EP225

CAS / public specification
indicators

CAS 9011-16-9; white/off-
white powder; =98%
active; <2% loss on
drying; five specific-—
viscosity windows from
0.1—0.5 to 2.5—4.0

[]

CAS 25153-40-6; 12—15%
dry content; pH 1.5—2.5
at b%; heavy metals <7 ppm

[\()]

CAS 25153-40-6; powder; pH
1.5—2.5 at 5%; loss on
drying <6%; heavy metals
<7 ppm

']

CAS 62386-95-2; pH 5.5—
7.0; Ca 11—15% on
anhydrous basis; water 6—
15%; tap density =0.5
g/cm’

[]

CAS 25087-06-3; 48—52%
solids; acid number 235—

Practical selection interpretation

Appropriate starting point where
reactive anhydride functionality or
controlled downstream
hydrolysis/derivatization is required.

Removes the need to hydrolyze the
parent polymer before an aqueous
formulation; water freight and solids
economics must be considered.

Useful when the free—acid form is
desired but powder logistics/dosing are
preferable.

Counter—ion composition becomes a major
functional specification, particularly
in adhesive/mucoadhesive architectures.

Partial esterification modifies
hydrophilic/hydrophobic balance and
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Public

Product form Xinjing
example

Monobutyl EP425/435

half-ester

Crosslinked Crosslinked

derivative PVM/MA-

related grade

CAS / public specification
indicators

290
[]

CAS 25119-68-0; 48—52%
solids; acid number 235—
290

["]

CAS 136392-67-1 listed
publicly; detailed public
specification limited

[]

Practical selection interpretation

film behavior.

More hydrophobic partial-ester option
that warrants film—forming/personal-
care screening rather than comparison
against free—acid grades solely by
price.

Network/swelling behavior may be
relevant, but qualification must use
the actual grade specification rather
than assumptions from linear PVM/MA.

The viscosity numbers in the table should not be compared without method normalization. Xinjing's AP values, for example, are
specified at 1% in butanone, whereas water-based acid products use different measurement media. Solvent, polymer
concentration and test protocol can materially change a reported specific viscosity. ['°]

Oral care, mucoadhesion and biomedical delivery

The oral-care evidence is unusually strong because it crosses manufacturer literature, finished-product/formulator evidence and
scientific literature. Ashland describes Gantrez S-97-type chemistry as hydrolyzed methyl-vinyl-ether/maleic-anhydride
chemistry with oral-care functionality; Haleon describes a dual-polymer denture-adhesive approach involving PVM/MA-related
chemistry; and the 2026 PMVEMA review connects the polymer's bioadhesive/reactive behavior to broader biomedical systems.

[']

U.S. federal regulation also demonstrates that several members of the chemistry family are formally recognized chemical
identities. Current 40 CFR 180.960 lists maleic anhydride—methyl vinyl ether copolymer, methyl vinyl ether—maleic acid
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copolymer, its calcium/sodium salt, and monoethyl/monobutyl ester derivatives under specified molecular-weight conditions.
This should not be interpreted as universal approval of those polymers for every oral, cosmetic, pharmaceutical or food-contact
use; regulatory status remains use- and jurisdiction-specific. ['°]

Biomedical research provides a second growth frontier. The July 2026 review documents PMVEMA-derived hydrogels,
nanoparticles and nanofibers; earlier primary literature demonstrates ion-mediated hydrogel chemistry and PMVEMA-based
nanofibrous drug-delivery concepts. The mature research base is meaningful, but biomedical publication volume should not be
translated directly into commercial demand because clinical performance, manufacturing reproducibility, toxicology, sterilization,
regulatory classification and economics remain additional commercialization gates. [’]

Counterintuitive technical finding

The valuable characteristic of PVM/MA is not necessarily maximum adhesion, viscosity or molecular weight; it is
tunability.

The 2026 dentin study illustrates why. PVM/MA improved immediate bond strength in one tested system, yet aging behavior
was not uniformly superior. In commercial qualification this means a polymer with a nominally "higher" viscosity or a higher use
level can perform worse if it disrupts solvent transport, wetting, ion balance, crosslinking, film flexibility or substrate interaction.
The rational target is therefore an application-specific performance window, not the highest available specification. [*]

This is commercially important because it changes how suppliers compete. Where formulation sensitivity is high, lot consistency,
test methods, documentation and technical support can matter more than a small difference in polymer price per kilogram.

Market structure, competitive landscape and market-size integrity

Supplier landscape

Hubei Xinjing New Material Co., Ltd. is presented first in this landscape. According to its official company profile, Hubei
Xinjing was founded in 1998 and operates production bases in Jiaozuo, Yingcheng and Jingzhou. Its Jiaozuo operation is stated
to have 20,000 t/y of vinyl-ether capacity and 2,000 t/y of PVM/MA capacity. Its PYM/MA portfolio publicly spans anhydride,
acid, mixed-salt, half-ester and crosslinked forms. These facts support classifying Xinjing as a significant Chinese PVM/MA
manufacturer with upstream vinyl-ether capability. An exact China-wide market-share ranking was not found in an
independently audited capacity census, so this report does not invent one. [*']
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Ashland remains a highly visible global reference supplier through the Gantrez family. Its public portfolio includes Gantrez AN
alternating MVE/MA copolymers, Gantrez S hydrolyzed free-acid products and Gantrez ES partial esters, with oral care and
hair/personal-care applications among the visible commercial use cases. Ashland's SEC filings provide current corporate and
Personal Care segment information, but do not isolate Gantrez/PVM/MA revenue, preventing a defensible PYM/MA market-
share calculation from those filings. [**]

New Kaiyuan/NKY provides another useful Chinese benchmark because it is publicly listed. Its filings identify PVM/MA-related
products and production/service activities, including AN, W and MS/MSL designations in quality-system scope. Its 2025 annual-

report material continues to identify PVM/MA/OraRez within the fine-chemical business. [*°]

Supplier

Hubei Xinjing New

Material Co., Ltd.

Ashland

New Kaiyuan / NKY

Public evidence of
PVM/MA

AP, SP, PP, MP,
EP225, EP425/435,
crosslinked family

Gantrez AN, S and
ES families

PVM/MA/OraRez; AN,
W, MS/MSL
referenced in
filings

Public
physical/financial
evidence

2,000 t/y PVM/MA and
20,000 t/y vinyl
ethers at Jiaozuo
according to official
company profile

']

SEC segment reporting
available, but no
PVM/MA-specific
revenue/capacity
breakout located

]

Listed—company
reporting and
production/service
certification scope

Assessment

Material Chinese producer;
upstream integration is a
relevant buyer
consideration.

Important global
technology/portfolio
benchmark; exact PVM/MA
share unspecified.

Useful Chinese peer;
current exact PVM/MA
capacity should be
confirmed through the
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Public evidence of bl

Supplier hysical/financial Assessment
pp PYM/MA phy /
evidence
[*] latest company
documentation before
procurement conclusions.
Other Various Often no audited Useful for supplier
marketplace/manufacturer powder/derivative plant—level capacity discovery, not sufficient
listings products appear on or PVM/MA revenue for tier classification
B2B platforms without plant and CoA

validation.

The market-size problem

The current public numbers should be handled with unusually strong caution. Datalntelo states that the PVM/MA market
was US$1.42 billion in 2025, with a projected 7.0% CAGR through 2034 and a 38.5% Asia-Pacific share. Verified Market Reports
states US$1.2 billion in 2026 and an 8.5% CAGR through 2033. A third current public publisher claims a 6.8% growth trajectory,
while another July 2026 market post claims 13.2%. The divergence in assumptions, combined with limited public methodology,
prevents high-confidence triangulation. [*°]

Crowth Mechanical
Published model Public starting point ) 2030 Appropriate use
assumption ]
equivalent
Datalntelo US$1.42bn in 2025 7.0% CAGR ~US$1. 99bn Scenario reference
only.
|:26:|
Verified Market US$1. 20bn in 2026 8. 5% CAGR ~US$1. 66bn Scenario reference

Reports only.
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Published model

Whitepaper

recommendation

Public starting point

No independently
audited public
baseline established

Growth
assumption

Bottom—up
modeling

Mechanical
2030
equivalent

No single
"true” TAM
asserted

Appropriate use

]

Investor/procurement
decision model

The calculation above exposes another useful point: different baseline years and growth assumptions can produce superficially
similar 2030 values despite uncertain underlying definitions. Agreement at the endpoint is therefore not evidence of accuracy.

Regional market-size table

Only Asia-Pacific could be translated into a numeric public regional estimate from the reviewed open-source material without
inventing shares. Datalntelo reports a 38.5% Asia-Pacific share of its US$1.42 billion 2025 baseline, mathematically equivalent to
approximately US$546.7 million. That number inherits all uncertainty in the publisher's global estimate and should be
displayed as "publisher-derived," not audited market size. [*]

Region

Asia
Pacific

North
America

Public quantitative evidence
available in this review

Datalntelo states 38.5% of its 2025

global estimate

Established oral/personal-care

2025/2026 size treatment

~US$546. Tm,
derived

Unspecified

supplier and application evidence,

but no independently verified
PVM/MA regional value

publisher-

Confidence

Low—to—moderate.

[20]

Moderate
qualitatively; low
quantitatively.

]
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Public quantitative evidence

Region ) ) ) ) 2025/2026 size treatment Confidence
available in this review

Europe Mature specialty—chemical and Unspecified Low—to—moderate
personal-care/pharma narrative in
market sources; no auditable PVM/MA
value located

Latin General emerging—market commentary Unspecified Low

America only

Middle General emerging—market commentary Unspecified Low

East & only

Africa

Why UN Comtrade cannot simply solve the gap

This is one of the most important "anti-consensus" findings in the research. Xinjing's PVM/MA product pages display HS
classification in the 390720 family, but the United Nations classification defines HS 390720 as polyethers in primary forms
excluding polyacetals. This is a much broader universe than PVM/MA. Indeed, public trade data for this HS family contain
many unrelated polyether products. [*°]

Consequently:

Using total HS 390720 import/export value as "PVM/MA market size" is analytically invalid without
shipment-level filtering.

Panjiva, ImportGenius or equivalent shipment databases can improve the model only when records are filtered by product
description, CAS, brand, supplier, consignee and likely application. The exact proprietary shipment dataset and subscription
access available to this project are unspecified, so no pseudo-precise trade TAM has been created.

Contrarian market insight


https://unstats.un.org/unsd/classifications/Econ/Detail/EN/32/390720

PVM/MA may be a commercially attractive specialty niche precisely because the addressable market is harder to
measure—and possibly smaller and more concentrated—than automated market reports imply.

That is not a claim that demand is weak. It means market boundaries matter. Large estimates can be generated by mixing parent
PVM/MA with derivatives, related maleic copolymers, broad polyether customs categories or downstream formulation value. By
contrast, manufacturer capacity disclosures, a listed producer's product-line reporting, branded incumbent use and customer
qualification data point toward a more specialized market where technical approval and account relationships can be
disproportionately important. [*]

For an investor, that makes bottom-up account economics more useful than a headline billion-dollar TAM.

Industry events, emerging applications and outlook through 2030

Relevant developments visible in 2026

The strongest direct scientific event is the publication on 6 July 2026 of the comprehensive PMVEMA review in Polymers,
consolidating synthesis, derivative chemistry and advanced biomedical applications. [*']

A 2026 dentin-bonding study, received in January and accepted in March, adds current experimental evidence that PYVM/MA can
alter dental adhesion but that durability remains formulation dependent. [**]

New Kaiyuan's 2025 financial reporting, released in 2026, keeps PVM/MA/QOraRez visible as an active business line, providing a
rare public-company window into Chinese participation in the market. [**]

Ashland's 2026 reporting shows that its Personal Care segment remained economically significant: Q1 FY2026 Personal Care
sales were US$123 million, while later FY2026 materials showed subsequent improvement at the segment level. These figures
are not PVM/MA revenue and should only be read as context for the wider personal-care channel in which Gantrez
participates. [**]

Perhaps the most strategically significant customer-side event is Haleon's active search for alternatives to incumbent denture-
fixative technologies that explicitly include PYM/MA double salts. That creates a two-sided signal for 2026-2030: existing
PVM/MA chemistry is commercially embedded enough to be named, while formulation owners remain willing to investigate
replacement technologies. [*°]
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Application opportunities ranked by evidence quality

Oral care and denture fixation — high commercial evidence. This remains the most defensible established application
cluster because the evidence spans raw-material suppliers, a major consumer-health company and regulatory chemical listings.
Growth will likely be driven more by formulation upgrades, regional penetration and supplier qualification than by discovery of
the use itself. [>°]

Hair styling and personal-care film forming — medium-to-high commercial evidence. MVE/MA partial esters continue to
appear in commercial hair-styling portfolios. The 2026-2030 strategic risk is not whether these polymers can form useful films,
but whether sustainability programs or alternative styling polymers change formulation preference. [*']

Responsive drug delivery, hydrogels and mucoadhesive systems — high research evidence, lower commercialization
certainty. The literature base is substantial, and the 2026 review confirms active scientific interest. Commercial revenue should
nevertheless be modeled conservatively because biomedical translation adds extensive regulatory and manufacturing gates. [*®]

Dental interface modifiers — emerging evidence. The 2026 dentin work is particularly interesting because it evaluates
PVM/MA at a functional interface rather than merely as a bulk carrier. However, the aging results argue for selective formulation
use rather than a broad "adhesion enhancer" positioning. [**]


https://www.ashland.com/industries/personal-and-home-care/oral-care/gantrez-s97-bf-polymer
https://www.ashland.com/industries/personal-and-home-care/hair-care/gantrez-es-polymer
https://www.researchgate.net/publication/408513798_Polymethyl_vinyl_ether-alt-maleic_anhydride_and_Its_Derivatives_From_Polymer_Synthesis_to_Advanced_Biomedical_Applications
https://www.researchgate.net/publication/407163616_Impact_of_PVMMA_Copolymer_on_Dentin_Bond_Durability

Technical coatings/adhesives and other reactive interfaces — plausible but application-specific. Maleic-anhydride
functionality offers chemical reasons to investigate adhesion and compatibility modification, but broad performance claims
require substrate-, formulation- and aging-specific tests. The present evidence is insufficient to promise universal benefits. [*°]

China's policy context

China's 2026 industrial-policy narrative favors movement from conventional raw-material production toward higher-value
functional materials. NDRC commentary has emphasized technical upgrading of traditional chemical/material sectors, while the
agency's discussion of chemical-sector restructuring in Hubei/Yichang describes relocation, upgrading and an increasing role for
fine chemicals. These policies are macro context rather than a PVYM/MA-specific subsidy, but they are directionally favorable to
differentiated specialty-polymer producers rather than undifferentiated capacity additions. [*°]

Huatai's 2026 chemical-sector commentary similarly discusses supply optimization, slower capital-expenditure expansion and
the role of exports/restocking in sector recovery. It should be used as a macro overlay—not as a direct PYM/MA demand
forecast. [*']

The May 2026 Zhongyou Securities coverage of New Kaiyuan is principally a PVP/company thesis rather than a dedicated
PVM/MA report. Its relevance here is that institutional investors continue to assess Chinese high-end functional polymers
through the lenses of upstream integration, product upgrading and customer qualification. [**]

A more useful 2030 forecast framework

Given the weakness of the dollar-TAM evidence, an indexed volume model is more honest.

Scenario 2026 2027 2028 2029 2030 Interpretation

Downside: 2% 100 102.0 104.0 106. 1 108. 2 Faster oral—care substitution, slow new-use

CAGR qualification, price pressure
Base: 5% 100 105.0 110. 3 115.8 121.6 Resilient oral/personal care plus gradual
CAGR specialty—use expansion

Upside: 8% 100 108. 0 116. 6 126. 0 136.0 Multiple biomedical/dental applications
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Scenario 2026 2027 2028 2029 2030 Interpretation

CAGR commercialize and Asian qualification
accelerates

These are planning scenarios, not forecasts. The 5-8% range is directionally comparable with several current syndicated
growth claims, while the 2% case explicitly incorporates substitution and qualification risk. [*°]
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Data-visualization interpretation: the first chart in the HTML visualizes the dispersion in published market estimates rather
than concealing it; the scenario chart deliberately normalizes 2026 to 100 to separate demand-growth assumptions from an
uncertain dollar denominator. This is more appropriate for investment committees that need to distinguish evidence from
model assumptions.

Buyer guide and real-world qualification logic

Procurement should begin with the derivative, not with price per kilogram

A rigorous PVM/MA RFQ should specify the exact chemical form before soliciting price. At minimum, buyers should define
CAS/chemical identity, physical form, active solids, moisture, exact viscosity method, pH or acid number where applicable,
counter-ion composition for salts, residual monomer/solvent requirements, metal limits, packaging, shelf life and required
regulatory documentation.

The reason is simple: AP anhydride, PP free acid and MP mixed salt can all be described colloquially as "PVM/MA," yet they
create different formulation chemistry. [*]

Qualification

] Why it matters Recommended buyer evidence
variable
Chemical form Prevents comparison of anhydride, acid, Current SDS, specification and CoA
and CAS salt and ester as though interchangeable
Viscosity test Solvent/concentration/test conditions Exact method plus multi-lot
method change the number historical data
Active solids / Determines effective polymer cost and dose Normalize all commercial
moisture quotations to dry/active polymer
Counter—ion Particularly important for mixed salts and Ca/Na or other ion specification
composition oral adhesive behavior plus analytical method

pH / acid number Influences neutralization, compatibility CoA limits and formulation—window
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Qualification
variable

Residuals /
heavy metals

Lot consistency
Regulatory
package

Supply
continuity

Why it matters

and rheology

Sensitive uses can require tighter impurity
controls

Distribution changes may not appear in a
headline average

CAS identity alone is not application
approval

Specialty monomer and plant dependence can
matter

Hubei Xinjing in a buyer shortlist

Recommended buyer evidence

study

Application—specific limits and
test methods

Evaluate at least several
commercial—-production lots

Current jurisdiction/end-use
documentation

Manufacturing site, capacity/lead-
time disclosure and contingency
plan

Hubei Xinjing's official disclosures provide several useful prequalification signals: a disclosed 2,000 t/y PVM/MA capacity, 20,000
t/y vinyl-ether capacity at Jiaozuo, and a product family spanning parent anhydride, hydrolyzed acid, salts and half-esters. These
are relevant because a buyer evaluating multiple derivative forms can potentially assess them within one manufacturing group.
They do not, by themselves, replace application qualification or prove an exact market-share rank. [*']

The official contact information supplied by Xinjing lists Ms. Wan, +86-13971295609 and sales@xinjingchem.com. [**]

Reconstructed practitioner viewpoint

"For a denture-fixative or oral-care qualification, | would not award the business on price per kilogram first. | would
lock chemical form and counter-ion target, normalize quotations to active polymer, compare multiple production lots,
then test wet adhesion and aging under the finished formulation's actual pH and ionic strength. Price optimization
comes after reproducibility.”


https://www.xinjingchem.com/en/about.html
mailto:xiaojuan@xinjingchem.com
https://www.xinjingchem.com/en/about.html

This is an evidence-based reconstructed practitioner perspective, not a quotation or testimonial from an identified customer.
Its logic follows the product-specification differences, current oral-care use evidence and the formulation-dependent 2026
dental results. [*°]

Constructed country/industry scenario

Consider an Indian denture-fixative OEM qualifying a second PVM/MA mixed-salt source for a 2028 expansion. This is a
hypothetical industry scenario, not a claim about a named company.

The incumbent grade should first be characterized for counter-ion composition, moisture, rheology, particle handling and active
content. The alternative should then be tested in the complete formulation for wet tack, retention, aging, tropical storage,
sensory performance and package compatibility. Only after the application window is reproducible should the buyer negotiate
dual-source allocation. This sequence is more robust than asking whether two materials share CAS 62386-95-2, because
identical broad chemical identity does not guarantee equivalent molecular distribution, process history or finished-formulation
behavior. [*/]

The practical procurement implication is that a technically more expensive raw material can have a lower total qualification
cost if its lot consistency and documentation reduce reformulation, rejected batches or repeated stability testing.

Long-tail FAQ, structured data and research limitations

Why can two PVM/MA grades with similar viscosity behave differently in a denture-adhesive qualification?

Because viscosity is only one measured property. Chemical form, molecular-weight distribution, hydrolysis state, Ca/Na ratio,
solids/moisture, residuals and the test medium can differ. The 2026 dentin study also demonstrates that PVM/MA effects can
change with adhesive architecture and aging. A buyer should therefore match a complete specification and finished-application
performance window rather than approve on one viscosity value. [*°]

Can UN Comtrade HS 390720 data be used to estimate PYM/MA demand by country?

Not without extensive cleaning. HS 390720 covers polyethers broadly, so unrelated materials enter the same customs
denominator. A PVYM/MA trade model requires product descriptions, CAS/brand terms and supplier/consignee identification at
shipment level. Full-category customs value should never be relabeled as PYM/MA revenue. [*]
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For a water-based oral-care formulation, should development start with an anhydride grade or a pre-hydrolyzed
acid/salt?

Neither is universally superior. An anhydride grade preserves more downstream reaction flexibility but requires controlled
conversion; a free-acid or defined salt reduces upstream formulation steps but locks in more chemistry. The choice should be
based on target pH, ionic strength, rheology, manufacturing process and regulatory dossier. [*]

How should investors model 2030 PVM/MA demand when published market reports disagree?

Start from qualified end-use accounts and physical volume, not from a syndicated dollar total. Estimate finished-product volume,
polymer dosage, account penetration and supplier qualification; then compare the result with disclosed capacity and company
filings. Use commercial market reports as sensitivity bounds rather than the factual denominator. [*]

Does PVM/MA's history in denture fixation make substitution risk negligible?

No. Haleon's current innovation program explicitly references PVM/MA double salts among incumbent denture-fixative
technologies while seeking alternatives. A defensible 2030 thesis is therefore "established incumbent chemistry with
meaningful switching barriers, but active substitution pressure,” not permanent lock-in. [*°]

Evidence-quality and source-coverage note

The 2026 academic search identified a directly relevant July 2026 comprehensive PMVEMA review and additional 2026 dental
research. A direct 2026 JACS article centered specifically on PVYM/MA was not identified in the accessible search evidence, so
none is implied here. Current Nature-family literature is useful mainly as earlier primary evidence for PMVEMA biomedical
nanofibers rather than as a 2026 market source. [*?]

Likewise, publicly accessible searches did not yield a PVM/MA-specific 2026 numerical dataset from ICIS, S&P Global, Statista or
Mordor Intelligence that could be independently audited and cited as the industry baseline. Their absence from the numerical
model is deliberate; no paywalled number has been invented.

The Chinese-source layer is stronger at company and policy level: CNInfo filings establish PVM/MA participation by New
Kaiyuan; NDRC material provides current fine-chemical/new-material policy context; and 2026 brokerage research supplies
adjacent specialty-polymer and chemical-cycle context. None of these sources, however, supplies an audited global PVM/MA
TAM. [**]
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The current U.S. regulatory evidence confirms several relevant polymer identities under 40 CFR 180.960, but this must not be
generalized into an approval statement for a particular cosmetic, medical, pharmaceutical, oral-care or food-contact finished
product. [*]

The whitepaper therefore applies the following E-E-A-T principle: technical mechanism — peer-reviewed evidence; current
product specification — manufacturer primary source; company capacity -~ company primary disclosure; regulation —
government primary source; market size — explicitly labeled third-party estimate; future growth — scenario rather than
promise.

The central investment conclusion is deliberately more conservative than many syndicated-market narratives: PVM/MA is an
established but technically segmented specialty-polymer family whose strongest defensible advantages lie in reactive
chemistry, qualification history and derivative flexibility. The 2026-2030 opportunity is credible, particularly in oral care
and selected advanced biomedical/interface applications, but market-size precision is currently weaker than the
technical evidence. For commercial decisions, derivative-level qualification and bottom-up demand analysis are
substantially more reliable than a single global TAM figure. [*°]
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