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1. Executive Summary: The Margin of Clinical Success

In advanced restorative dentistry and prosthodontics, the absolute fidelity of intraoral topography
replication dictates the clinical success of crowns, bridges, and implant-supported prostheses. Dental
impression materials and bite registration blocks must capture micrometer-level details of the
subgingival sulcus and occlusal surfaces within a moist, dynamic oral environment. Once cured, the
elastomer must survive extreme physical extraction forces as it is pulled over severe dental undercuts,
requiring near-instantaneous elastic rebound to prevent any permanent volumetric distortion prior to
plaster casting or digital scanning.

Legacy materials, such as alginates, polyethers, and condensation-cure silicones (C-Silicones), exhibit
fatal clinical flaws: rapid dimensional shrinkage, poor tear strength, and unpleasant patient experiences.
To achieve zero dimensional drift and maximum clinical precision, dental material engineers specify
Addition-Cure Vinyl Polysiloxane (VPS), widely classified as A-Silicone. Formulating clinical-grade A-
Silicone requires a profound mastery of platinum-catalyzed hydrosilylation kinetics, precise rheological
tuning (from low-viscosity "wash" to high-viscosity "putty"), and the integration of non-ionic surfactants
to achieve super-hydrophilicity while maintaining ISO 10993 intraoral biocompatibility.

Clinical Dental Axiom: The accuracy of a prosthetic fit is only as reliable as the impression
matrix. True dimensional stability demands an addition-cure siloxane network that snaps back
flawlessly from severe undercut extensions without generating volatile shrinkage byproducts.

2. Polymer Chemistry: Platinum-Catalyzed Hydrosilylation (VPS)

The fundamental advantage of A-Silicone over older C-Silicone lies in its cross-linking mechanism.
Condensation-cured silicones release ethyl alcohol as a reaction byproduct; as this alcohol evaporates,
the impression inevitably shrinks, ruining the marginal fit of the final prosthesis. In contrast, Reemane
VPS materials utilize an addition-cure polymerization reaction.

This reaction occurs between vinyl-terminated polydimethylsiloxane base polymers and a siloxane
cross-linker containing silicon-hydride (Si-H) groups, driven by a chloroplatinic acid complex catalyst.
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Because this is a direct addition reaction, it generates absolutely zero volatile byproducts. This chemical
stoichiometry results in an exceptionally stable elastomer with a linear dimensional shrinkage rate of <
0.1% over 14 days, allowing dental labs to pour models or perform optical scans weeks after the initial
clinical impression without loss of accuracy.

3. Hyperelastic Kinetics: Elastic Rebound and Dimensional Stability

During removal from the patient's mouth, the cured silicone impression is subjected to acute, transient
tensile strain as it stretches over bulbous tooth crowns and severe tissue undercuts. If the polymer
matrix exhibits high viscoelastic hysteresis, it will suffer permanent plastic deformation. The critical
metric for dental silicones is the Elastic Recovery (ER) percentage, calculated as:

ER=[1- (Lg- Ly / (L - Ly) 1 * 100%

Where L is the initial gauge length, L, is the length under maximum clinical extension, and L, is the
final length after load removal. Reemane formulates the polysiloxane network with a highly uniform
distribution of cross-link nodes, completely eliminating dangling chains that cause delayed elastic
memory. This engineered matrix achieves an elite Elastic Recovery rate exceeding 99.8%, snapping
back instantaneously to its precise cured geometry the moment it clears the undercuts.

4. Surfactant Modification and Rheological Thixotropy

The subgingival sulcus is an inherently moist environment, continuously producing gingival crevicular
fluid and saliva. Native PDMS is highly hydrophobic (contact angle > 100°), which causes it to bridge
over moisture, leaving massive air voids and missing critical margin details. To force the silicone deep
into wet sulci, Reemane integrates proprietary non-ionic polyether surfactants directly into the
unvulcanized LSR base.

These surfactants migrate to the fluid interface upon extrusion, immediately dropping the contact angle
to < 40°. This super-hydrophilic transformation allows the low-viscosity "wash" silicone to aggressively
wet the dentin and displace fluids. Simultaneously, the material exhibits engineered thixotropy: under
the high shear force of the dispensing syringe, its viscosity drops exponentially to flow into tight
crevices, but the moment shear stops, it locks in place without slumping down the patient's throat.
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5. Material Matrix Performance Comparison: Dental Elastomers

. . Reemane VPS (A- . " .
Clinical Criteria Polyether Impressions C-Silicone / Alginate

Silicone)

Dimensional Absolute (< 0.1% over High (But absorbs Poor (Must be poured
Stability 14 days) moisture; swells) within 1 hour)
(Shrinkage)

Elastic Recovery Premium (> 99.8%; Moderate (Extremely Low (Prone to
(Demolding) zero distortion) rigid; hard to pull) permanent tearing)
Tear Strength High (> 25 N/mm; High (Good margin Poor (Subgingival
(Ultra-Thin Margins)  survives deep sulci) capture) flashes rip off)

6. Biocompatibility and Regulatory Metrology (ISO 10993)

Dental impression materials and bite registration blocks are placed directly into contact with highly
vascularized oral mucosal tissues and freshly prepped dentin. Any unreacted monomers, toxic
plasticizers, or heavy metal catalyst leakage will induce severe contact dermatitis, systemic cytotoxicity,
or allergic anaphylaxis. To certify absolute biochemical safety, Reemane utilizes USP Class VI approved
silicone raw materials processed exclusively within ISO 14644-1 Class 7 cleanrooms.

The final A-Silicone compounds are completely tasteless and odorless, preventing gag reflexes in
patients. All formulations are subjected to rigorous ISO 10993 validation, specifically clearing in vitro
Cytotoxicity (Part 5) and Skin Sensitization/Oral Irritation (Part 10). Furthermore, the curing kinetics are
"snap-set" calibrated using Arrhenius temperature dependencies: the material affords ample working
time at room temperature (22°C) but accelerates exponentially upon exposure to intraoral heat (37°C),
slashing chair time and patient discomfort without sacrificing final cross-link density.

Secure Precision Prosthodontics with Reemane Dental LSR
To coordinate hydrosilylation kinetics modeling, evaluate automated surfactant integration DFM, or

request certified ISO 10993 biocompatibility data logs, contact our medical engineering desk at
sales@siliconefactories.com or inspect our cleanroom facility at www.siliconefactories.com.
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