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A New Look at an Old Idea
Gordon’s Clinical Observations: The glass ionomers (GIs) of today are not like the ones of yesterday. Clinicians have been laminating GIs 
and composite resins for over 20 years, and why not? GIs are self-etching; maintain a sealed, consistent bond interface on dentin over time; and 
provide a direct source of fluoride to at-risk areas of the oral cavity. They have improved properties, like thicker consistency, faster set times, 
and greater strength. They deserve strong consideration for future use.

Even though 91% of the dentists CR surveyed said that they used glass ionomers (GIs) and RMGIs (up 25% from 2015), most of the time they 
limited their application to geriatrics, pediatrics, the cervical third, and patients who had active caries. 
Common complaints about GIs were weak bond strength, low wear resistance, difficult handling, and limited shade options. However, if 
the idea is to create a restoration with clean margins that stay sealed and intact for the long term, the glass-ionomer laminate or “sandwich 
technique” offers some of the best chances for success.
In the following report, we review this often overlooked technique and provide yet one more critical reason as to why you should re-
evaluate the way you look at glass ionomers.

The Sandwich Technique 

Fluoride Release
to surrounding 

dentin and high caries 
areas is a big benefit of 
glass ionomers.

Resin Restoratives
placed over GI base 
provide needed strength, 
wear characteristics, and 
esthetics for finishing

“Closed” Sandwich
used when sufficient 
marginal enamel remains 
for resin bonding

Glass Ionomer
as dentin replacement

“Open” Sandwich
used when there is no 
enamel remaining at 
gingival margin

Steps: 
1. Pretreat dentin with glutaraldehyde (two 1-minute applications).
2. Place GI as dentin replacement and allow to cure.
3. Etch enamel with phosphoric acid for 20 seconds and rinse.
4. Place and cure resin adhesive and composite resin.

Margins  
stay intact 
and sealed 
due to chelation (chemical bonding) 
with calcium within the tooth.

SEM part of TRAC Research  
long-term clinical studies.

Enamel

Glass Ionomer
Closed Interface

BEFORE AFTER composite is 
cured over the GI
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Clinical Tips
• Disinfect and desensitize with two 1-minute applications of glutaraldehyde to bonding surface.*
• Dentin polyacrylic acid (PAA) conditioner increases bond strengths to dentin, but only by a few MPa. 
• Do not etch with phosphoric acid (H2PO4) prior to placing GI. It will interfere with polymerization.
• Fine tune trituration time of your GI such that one second less of trituration leaves powder evident in the mixture. Result should appear 

creamy in texture.
• Deep proximal box: Fill to a level just below the contact with adjacent tooth and up to the DEJ everywhere else. F- from “open sandwich” 

restoration helps repair demineralization in adjacent teeth. 
* CR Science data showed no significant effect on bond values when bonding to treated dentin vs. untreated with products containing 

glutaraldehyde or chlorhexidine gluconate (CHG) (e.g., GLUMA (Kulzer), G5 (Clinician’s Choice), Concepsis (Ultradent), HemaSeal & 
Cide (Advantage Dental Products), MicroPrime G (Zest Dental Solutions)).

Dispelling Common Misconceptions about Glass Ionomers
1. GIs don’t bond well to tooth substrate or composite resin. 

To Dentin: TRUE. Values are only one third as strong as we see with most resin bonding systems. However, GIs maintain the dentin bond 
much better over time than do resin adhesives. (See: Matrix Metalloproteinases—The Margin Killers)
To Composite Resin Systems: There is a plethora of bond data demonstrating composite resin can be bonded to fully polymerized GI and 
RMGI substrates samples which were at least 24 hours old. This is significant because GI materials set within minutes, but over the first 24 
hours may gain up to 800% in compressive strength. There is a direct correlation between bond strength and compressive strength.

Composite

Shear Bond Testing

Dentin
RMGI/GI

Composite  
to

RMGI ~23.5 MPa
GI ~19 MPa

GI ~10 MPa 
RMGI ~8 MPa

toDentin

FIRST LOOK DATA: Only in Clinicians Report
CR researchers designed a novel test method to 
demonstrate bond strength of composite resin to 
FRESH glass ionomers, as would be experienced 
clinically. Results showed adequate bond to freshly 
cured GI and RMGI materials.

Matrix Metalloproteinases (MMPs)—The Margin Killers
MMP enzymes are a growing concern in dentin bonding. MMPs are involved with many things, including dentin and amelogenesis, but are 
de-activated after tooth development and remain dormant within the dentin matrix. However, a growing number of studies are showing that 
when exposed to the acidic monomers in composite resin bonding systems, MMPs become activated and actively break down collagen 
fibrils within the hybrid layer, contributing to hypersensitivity, bond failure, staining, and recurrent decay. 
The polyacrylic acid (PAA) within the glass-ionomer chemistry is too large to migrate and interact with MMPs and is neutralized 
when the reaction is complete. The resin systems stay acidic regardless of the polymerization state in which they reside. Whereas, the 
literature suggests that GI systems do not appear to share the same propensity to activate MMPs, and, for this reason alone, must be 
considered a credible dentin restorative material.

2. Glass Ionomers are weak and brittle and should not be used in stress-bearing areas. 
As a bulk-fill stand-alone restorative material, yes, GIs should used judiciously (non-stress-bearing restorations) as they may break 
down or wear at much higher rates when compared to resin composites. However, as a dentin replacement material under composite 
resin, it acts as a therapeutic restorative material that maintains long-term sealed margins with the esthetics, physical strength, and wear 
characteristics expected from a traditional composite resin restoration. 

3. Glass Ionomers take too long to set up. 
GC Fuji IX GP (GC America) takes 2 minutes and 30 seconds from the time it is expressed to the time it hardens. Many of the other GIs 
tested were under 3:30 minutes. Even with the additional time for hardening, it does not add much time to the total procedure and is well 
worth the additional benefits gained.

(continued next page)
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CR CONCLUSIONS: Glass ionomer and resin-modified glass ionomer restorative materials show improved properties.
• Therapeutic effects include fluoride release, low acidity, and chelation of matrix calcium (chemical bonding with dentin). These effects are 

particularly beneficial for high cariogenic patients.
• The use of tooth desensitizers/disinfectants containing glutaraldehyde (Gluma (Kulzer), etc.) and chlorhexidine (Consepsis (Ultradent), etc.) 

did not negatively affect the bond of glass ionomers to dentin.
• Glass ionomer chemistry does not initiate MMPs, facilitating long-lasting bond interfaces and margins.
• The sandwich technique, with glass ionomer as the dentin replacement material, provides all of the therapeutic benefits of the GI plus the 

strength, esthetic, and handling characteristics of composite resin systems. 
• YES, resin composite systems will bond to freshly placed glass ionomer and RMGI effectively.
The continued evolution of glass ionomer materials offers their advantages while improving ease of use, strength, and esthetics, making 
them a valid choice in many therapeutic and restorative situations beyond that of just cervical caries and pediatrics.
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What is CR?
WHY CR?
CR was founded in 1976 by clinicians who believed practitioners could 
confirm efficacy and clinical usefulness of new products and avoid both the 
experimentation on patients and failures in the closet. With this purpose in 
mind, CR was organized as a unique volunteer purpose of testing all types of 
dental products and disseminating results to colleagues throughout the world.

WHO FUNDS CR?
Research funds come from subscriptions to the Gordon J. Christensen Clinicians 
Report®. Revenue from CR’s “Dentistry Update®” courses support payroll for non-
clinical staff. All Clinical Evaluators volunteer their time and expertise. CR is a 
non-profit, educational research institute. It is not owned in whole or in part by 
any individual, family, or group of investors. This system, free of outside funding, 
was designed to keep CR’s research objective and candid.

HOW DOES CR FUNCTION?
Each year, CR tests in excess of 750 different product brands, performing 
about 20,000 field evaluations. CR tests all types of dental products, including 
materials, devices, and equipment, plus techniques. Worldwide, products 
are purchased from distributors, secured from companies, and sent to CR by 
clinicians, inventors, and patients. There is no charge to companies for product 
evaluations. Testing combines the efforts of 450 clinicians in 19 countries who 
volunteer their time and expertise, and 40 on-site scientists, engineers, and 
support staff. Products are subjected to at least two levels of CR’s unique three-
tiered evaluation process that consists of:

1. Clinical field trials where new products are incorporated into routine use 
in a variety of dental practices and compared by clinicians to products and 
methods they use routinely.

2. Controlled clinical tests where new products are used and compared under 
rigorously controlled conditions, and patients are paid for their time as 
study participants.

3. Laboratory tests where physical and chemical properties of new products 
are compared to standard products.

THE PROBLEM WITH NEW DENTAL 
PRODUCTS

New dental products have always 
presented a challenge to clinicians 
because, with little more than promotional 
information to guide them, they must 
judge between those that are new and 
better, and those that are just new. 
Because of the industry’s keen competition 
and rush to be first on the market, 
clinicians and their patients often become 
test data for new products.

Every clinician has, at one time or 
another, become a victim of this system. 
All own new products that did not meet 
expectations, but are stored in hope of 
some unknown future use, or thrown away 
at a considerable loss. To help clinicians 
make educated product purchases, CR 
tests new dental products and reports the 
results to the profession.
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