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Orthodontic adhesives, including previous APC™ Adhesives, have traditionally been  
highly-filled pastes descended from dental restoratives. Orthodontists usually consider 
removal of excess adhesive flash after appliance seating an inherent part of their bonding 
procedure. If not removed, exposed adhesive flash could discolor or stain. Further, flash 
removal is a time-consuming and stressful task for many orthodontists as their careful 
positioning of appliances on teeth, as well as the bond integrity, could be compromised by 
bumping the appliance. Furthermore, any reduction in the time that the patient spends in 
cheek retractors enhances comfort.

We recognized flash removal as a persistent pain point and developed a new class of  
APC adhesive that would not require this step by means of a compressible material and  
a lightly-filled resin formula. 

A 3M Solution
APC™ Flash-Free Adhesive is a unique 
composition of a compressible nonwoven mat 
(a 3M core technology), soaked with a relatively 
low viscosity adhesive resin (another 3M core 
technology). When an APC Flash-Free adhesive 
coated appliance is seated in place on a tooth,  
the compressible mat lets the resin seep out to  
fill the space between the appliance bonding base 
and the tooth.

The surface tension of the low viscosity resin allows it to wet the tooth surface well and form 
a fillet around the bonding base, instead of forming the irregular clumps of adhesive flash 
typically produced by paste adhesives. The fillet is typically smooth and similar to a meniscus 
seen at the interface of a liquid and laboratory glassware. In this application, the size of the 
fillet is constrained by the precise amount of resin determined for each type of tooth. As 
a result, APC Flash-Free appliances offer a bonding procedure with no need for the flash 
removal step so that orthodontists can focus on appliance positioning.

Specially Designed Nonwoven Mat
The term “nonwoven” generally applies to fabric-like materials made of long, entangled fibers. 
Nonwovens differ from woven or knit fabrics in that they are randomly arranged much like a 
bowl of noodles. Examples of 3M nonwoven brand products range from Filtrete™ filters and 
Thinsulate™ insulators to Nomad™ doormats and Scotch-Brite™ abrasive pads. Depending 
on the needs of each application, material properties are typically tailored through selection 
of fiber composition and processing technique. For APC Flash-Free, the nonwoven material 
needs to provide a degree of compressibility in the direction (z) of seating the appliance in 
order to accommodate a range of tooth contours, yet not expand in the direction (x-y) as  
flash around the bonding base. Additionally, its thickness and loft need to provide similar 
adhesive bond line thickness to paste adhesives so that orthodontic treatment outcomes  
will be unaffected. 

Mathazin Aung received a 
B.S. in Physics with Minor in 
Mathematics from University 
of Arizona in 2004. She 
worked in 3M Unitek 
Manufacturing from  

2005-2006 and joined R&D in 2006. She  
was involved in product development 
of Clarity™ SL Brackets and Ortholux™ 
Luminous Curing Lights before joining the 
APC™ Flash-Free Adhesive project in 2009. 

APC™ Flash-Free Adhesive: A Technical Overview
by Dr. David K. Cinader, Mathazin Aung, Rachel Ugai and Alan Conley

Dr. David K. Cinader  
received a B.S. Degree in 
Chemical Engineering from 
Michigan Tech University  
in 1994 and a PhD in 
Chemical Engineering in 

1999 from Northwestern University. He joined 
3M Unitek Research and Development in 
September 1999 and has been involved in 
orthodontic bonding development including 
Transbond™ Plus Self-Etching Primer, APC™ II,  
APC™ PLUS and Transbond™ Supreme Low 
Viscosity Adhesives.

Rachel Ugai received a B.S. 
Degree in Chemistry from 
University of California, 
Irvine in 2002. She joined 
the 3M Unitek Research and 
Development in 2007 and 

has been involved in many experiments in the 
laboratory. In 2011, she took part in APC™ 
Flash-Free Adhesive development team as an 
Advanced Technical Service Engineer.

Alan F. Conley is a 
Packaging Engineer for  
3M Unitek, having joined  
the company in 2007.  
He received his B.S. 
and M.S. in Packaging 

from Michigan State University, where he 
also researched the dynamics of package 
distribution systems. 

Orthodontic adhesives, including previous APC™ Adhesives, have traditionally been  
highly-filled pastes descended from dental restoratives. Orthodontists usually consider 
removal of excess adhesive flash after appliance seating an inherent part of their bonding 
procedure. If not removed, exposed adhesive flash could discolor or stain. Further, flash 
removal is a time-consuming and stressful task for many orthodontists as their careful 
positioning of appliances on teeth, as well as the bond integrity, could be compromised by 
bumping the appliance. Furthermore, any reduction in the time that the patient spends in 
cheek retractors enhances comfort.

We recognized flash removal as a persistent pain point and developed a new class of  
APC adhesive that would not require this step by means of a compressible material and  
a lightly-filled resin formula. 

A 3M Solution
APC™ Flash-Free Adhesive is a unique 
composition of a compressible nonwoven mat 
(a 3M core technology), soaked with a relatively 
low viscosity adhesive resin (another 3M core 
technology). When an APC Flash-Free adhesive 
coated appliance is seated in place on a tooth,  
the compressible mat lets the resin seep out to  
fill the space between the appliance bonding base 
and the tooth.

The surface tension of the low viscosity resin allows it to wet the tooth surface well and form 
a fillet around the bonding base, instead of forming the irregular clumps of adhesive flash 
typically produced by paste adhesives. The fillet is typically smooth and similar to a meniscus 
seen at the interface of a liquid and laboratory glassware. In this application, the size of the 
fillet is constrained by the precise amount of resin determined for each type of tooth. As 
a result, APC Flash-Free appliances offer a bonding procedure with no need for the flash 
removal step so that orthodontists can focus on appliance positioning.

Specially Designed Nonwoven Mat
The term “nonwoven” generally applies to fabric-like materials made of long, entangled fibers. 
Nonwovens differ from woven or knit fabrics in that they are randomly arranged much like a 
bowl of noodles. Examples of 3M nonwoven brand products range from Filtrete™ filters and 
Thinsulate™ insulators to Nomad™ doormats and Scotch-Brite™ abrasive pads. Depending 
on the needs of each application, material properties are typically tailored through selection 
of fiber composition and processing technique. For APC Flash-Free, the nonwoven material 
needs to provide a degree of compressibility in the direction (z) of seating the appliance in 
order to accommodate a range of tooth contours, yet not expand in the direction (x-y) as  
flash around the bonding base. Additionally, its thickness and loft need to provide similar 
adhesive bond line thickness to paste adhesives so that orthodontic treatment outcomes  
will be unaffected. 

Mathazin Aung received a 
B.S. in Physics with Minor in 
Mathematics from University 
of Arizona in 2004. She 
worked in 3M Unitek 
Manufacturing from  

2005-2006 and joined R&D in 2006. She  
was involved in product development 
of Clarity™ SL Brackets and Ortholux™ 
Luminous Curing Lights before joining the 
APC™ Flash-Free Adhesive project in 2009. 

APC™ Flash-Free Adhesive: A Technical Overview
by Dr. David K. Cinader, Mathazin Aung, Rachel Ugai and Alan Conley

Dr. David K. Cinader  
received a B.S. Degree in 
Chemical Engineering from 
Michigan Tech University  
in 1994 and a PhD in 
Chemical Engineering in 

1999 from Northwestern University. He joined 
3M Unitek Research and Development in 
September 1999 and has been involved in 
orthodontic bonding development including 
Transbond™ Plus Self-Etching Primer, APC™ II,  
APC™ PLUS and Transbond™ Supreme Low 
Viscosity Adhesives.

Rachel Ugai received a B.S. 
Degree in Chemistry from 
University of California, 
Irvine in 2002. She joined 
the 3M Unitek Research and 
Development in 2007 and 

has been involved in many experiments in the 
laboratory. In 2011, she took part in APC™ 
Flash-Free Adhesive development team as an 
Advanced Technical Service Engineer.

Alan F. Conley is a 
Packaging Engineer for  
3M Unitek, having joined  
the company in 2007.  
He received his B.S. 
and M.S. in Packaging 

from Michigan State University, where he 
also researched the dynamics of package 
distribution systems. 

Orthodontic adhesives, including previous APC™ Adhesives, have traditionally been  
highly-filled pastes descended from dental restoratives. Orthodontists usually consider 
removal of excess adhesive flash after appliance seating an inherent part of their bonding 
procedure. If not removed, exposed adhesive flash could discolor or stain. Further, flash 
removal is a time-consuming and stressful task for many orthodontists as their careful 
positioning of appliances on teeth, as well as the bond integrity, could be compromised by 
bumping the appliance. Furthermore, any reduction in the time that the patient spends in 
cheek retractors enhances comfort.

We recognized flash removal as a persistent pain point and developed a new class of  
APC adhesive that would not require this step by means of a compressible material and  
a lightly-filled resin formula. 

A 3M Solution
APC™ Flash-Free Adhesive is a unique 
composition of a compressible nonwoven mat 
(a 3M core technology), soaked with a relatively 
low viscosity adhesive resin (another 3M core 
technology). When an APC Flash-Free adhesive 
coated appliance is seated in place on a tooth,  
the compressible mat lets the resin seep out to  
fill the space between the appliance bonding base 
and the tooth.

The surface tension of the low viscosity resin allows it to wet the tooth surface well and form 
a fillet around the bonding base, instead of forming the irregular clumps of adhesive flash 
typically produced by paste adhesives. The fillet is typically smooth and similar to a meniscus 
seen at the interface of a liquid and laboratory glassware. In this application, the size of the 
fillet is constrained by the precise amount of resin determined for each type of tooth. As 
a result, APC Flash-Free appliances offer a bonding procedure with no need for the flash 
removal step so that orthodontists can focus on appliance positioning.

Specially Designed Nonwoven Mat
The term “nonwoven” generally applies to fabric-like materials made of long, entangled fibers. 
Nonwovens differ from woven or knit fabrics in that they are randomly arranged much like a 
bowl of noodles. Examples of 3M nonwoven brand products range from Filtrete™ filters and 
Thinsulate™ insulators to Nomad™ doormats and Scotch-Brite™ abrasive pads. Depending 
on the needs of each application, material properties are typically tailored through selection 
of fiber composition and processing technique. For APC Flash-Free, the nonwoven material 
needs to provide a degree of compressibility in the direction (z) of seating the appliance in 
order to accommodate a range of tooth contours, yet not expand in the direction (x-y) as  
flash around the bonding base. Additionally, its thickness and loft need to provide similar 
adhesive bond line thickness to paste adhesives so that orthodontic treatment outcomes  
will be unaffected. 

Mathazin Aung received a 
B.S. in Physics with Minor in 
Mathematics from University 
of Arizona in 2004. She 
worked in 3M Unitek 
Manufacturing from  

2005-2006 and joined R&D in 2006. She  
was involved in product development 
of Clarity™ SL Brackets and Ortholux™ 
Luminous Curing Lights before joining the 
APC™ Flash-Free Adhesive project in 2009. 

APC™ Flash-Free Adhesive: A Technical Overview
by Dr. David K. Cinader, Mathazin Aung, Rachel Ugai and Alan Conley

Dr. David K. Cinader  
received a B.S. Degree in 
Chemical Engineering from 
Michigan Tech University  
in 1994 and a PhD in 
Chemical Engineering in 

1999 from Northwestern University. He joined 
3M Unitek Research and Development in 
September 1999 and has been involved in 
orthodontic bonding development including 
Transbond™ Plus Self-Etching Primer, APC™ II,  
APC™ PLUS and Transbond™ Supreme Low 
Viscosity Adhesives.

Rachel Ugai received a B.S. 
Degree in Chemistry from 
University of California, 
Irvine in 2002. She joined 
the 3M Unitek Research and 
Development in 2007 and 

has been involved in many experiments in the 
laboratory. In 2011, she took part in APC™ 
Flash-Free Adhesive development team as an 
Advanced Technical Service Engineer.

Alan F. Conley is a 
Packaging Engineer for  
3M Unitek, having joined  
the company in 2007.  
He received his B.S. 
and M.S. in Packaging 

from Michigan State University, where he 
also researched the dynamics of package 
distribution systems. 

Orthodontic adhesives, including previous APC™ Adhesives, have traditionally been  
highly-filled pastes descended from dental restoratives. Orthodontists usually consider 
removal of excess adhesive flash after appliance seating an inherent part of their bonding 
procedure. If not removed, exposed adhesive flash could discolor or stain. Further, flash 
removal is a time-consuming and stressful task for many orthodontists as their careful 
positioning of appliances on teeth, as well as the bond integrity, could be compromised by 
bumping the appliance. Furthermore, any reduction in the time that the patient spends in 
cheek retractors enhances comfort.

We recognized flash removal as a persistent pain point and developed a new class of  
APC adhesive that would not require this step by means of a compressible material and  
a lightly-filled resin formula. 

A 3M Solution
APC™ Flash-Free Adhesive is a unique 
composition of a compressible nonwoven mat 
(a 3M core technology), soaked with a relatively 
low viscosity adhesive resin (another 3M core 
technology). When an APC Flash-Free adhesive 
coated appliance is seated in place on a tooth,  
the compressible mat lets the resin seep out to  
fill the space between the appliance bonding base 
and the tooth.

The surface tension of the low viscosity resin allows it to wet the tooth surface well and form 
a fillet around the bonding base, instead of forming the irregular clumps of adhesive flash 
typically produced by paste adhesives. The fillet is typically smooth and similar to a meniscus 
seen at the interface of a liquid and laboratory glassware. In this application, the size of the 
fillet is constrained by the precise amount of resin determined for each type of tooth. As 
a result, APC Flash-Free appliances offer a bonding procedure with no need for the flash 
removal step so that orthodontists can focus on appliance positioning.

Specially Designed Nonwoven Mat
The term “nonwoven” generally applies to fabric-like materials made of long, entangled fibers. 
Nonwovens differ from woven or knit fabrics in that they are randomly arranged much like a 
bowl of noodles. Examples of 3M nonwoven brand products range from Filtrete™ filters and 
Thinsulate™ insulators to Nomad™ doormats and Scotch-Brite™ abrasive pads. Depending 
on the needs of each application, material properties are typically tailored through selection 
of fiber composition and processing technique. For APC Flash-Free, the nonwoven material 
needs to provide a degree of compressibility in the direction (z) of seating the appliance in 
order to accommodate a range of tooth contours, yet not expand in the direction (x-y) as  
flash around the bonding base. Additionally, its thickness and loft need to provide similar 
adhesive bond line thickness to paste adhesives so that orthodontic treatment outcomes  
will be unaffected. 

Mathazin Aung received a 
B.S. in Physics with Minor in 
Mathematics from University 
of Arizona in 2004. She 
worked in 3M Unitek 
Manufacturing from  

2005-2006 and joined R&D in 2006. She  
was involved in product development 
of Clarity™ SL Brackets and Ortholux™ 
Luminous Curing Lights before joining the 
APC™ Flash-Free Adhesive project in 2009. 

Bei den in der Kieferorthopädie eingesetzten Klebern einschließlich der ersten APC Adhäsive handelt es sich um hochgefüllte Pasten. Sie sind Abkömmlinge der in der 
restaurativen Zahnheilkunde eingesetzten Komposite. Bei ihrer Anwendung entstehen Überschüsse, deren Entfernung von vielen Kieferorthopäden als notwendiges 
Übel angesehen wird. Werden die Überschüsse nicht entfernt, könnten Verfärbungen auftreten. Die Entfernung selbst ist zeitaufwendig und nervenaufreibend, da die 
Gefahr besteht, dass sich dabei präzise platzierte Brackets verschieben und die Integrität des Haftverbunds beeinträchtigt wird. Für Patienten bedeutet der zusätzliche 
Arbeitsschritt, dass sie mehr Zeit mit Lippen- und Wangenhalter im Behandlungsstuhl verbringen zu müssen.

Diese Faktoren waren der Anlass für uns, eine neue Klasse der APC Vorbeschichtung ohne Überschüsse zu entwickeln. Schlüssel zum Erfolg war die Verwendung eines 
komprimierbaren Materials und einer gering gefüllten Kunststoffformulierung.

Bracket

Mit Adhäsiv 
getränktes 

Spezialgewebe

Vorbehandelter 
Zahnschmelz

Eine Lösung von 3M
Die APC Flash-Free Adhäsivvorbeschichtung besteht aus einem mit niedrigviskosem 
Adhäsiv (3M Basistechnologie) getränktem, komprimierbaren Vliesstoff (weitere 3M 
Basistechnologie). Wird ein Bracket mit APC Flash-Free Adhäsivvorbeschichtung 
auf einem Zahn positioniert und angedrückt, füllt das Adhäsiv den Zwischenraum 
zwischen Bracketbasis und Zahn zuverlässig aus. Die Oberflächenspannung des 
niedrigviskosen Materials sorgt für eine gute Benetzung der Zahnoberfläche. Dabei 
bildet sich an der Basis ein gleichmäßig gekehlter Randsaum anstelle ungleichmäßig 
austretender Überschüsse, die für andere Kleber typisch sind. Die Hohlkehle ist 
ähnlich der, die zwischen einer Flüssigkeit und Laborglaswaren entsteht. Die optimale 
Ausprägung des Randsaums hängt von der Menge an Adhäsiv im Vlies ab, die präzise 
auf die je nach Zahnposition unterschiedlich großen Bracketbasen abgestimmt wird. 
All dies führt dazu, dass Brackets mit APC Flash-Free Adhäsivvorbeschichtung ein 
überschussfreies Bonding ermöglichen. So können sich Kieferorthopäden ganz auf 
die korrekte Bracketpositionierung konzentrieren.



Speziell entwickeltes Vliesmaterial
Der Begriff „Vlies“ bezeichnet Stoffe, die aus langen, verworrenen 
Fasern bestehen. Vliesstoffe unterscheiden sich von Maschenware 
dadurch, dass die Fasern willkürlich angeordnet sind – ähnlich wie 
Spaghetti in einem Topf. Beispiele für Vliesstoffe von 3M sind Filtrete™ 
Filter, Thinsulate™ Insulation, Nomad™ Türmatten und Scotch-Brite™ 
Handpads. Die Materialeigenschaften lassen sich durch die Wahl 
der Faserzusammensetzung und die Herstellungstechnik an die 
anwendungsspezifischen Anforderungen anpassen. Für APC Flash-
Free wird ein Vlies benötigt, das bei der Platzierung der Brackets 
leicht komprimierbar ist, um eine Anpassung an die Zahnoberfläche 
sicherzustellen. Dabei darf es sich nicht seitlich ausdehnen, um die 
Bildung von Überschüssen zu vermeiden. Zudem sollte die Dicke 
und Bauschkraft des Materials der Stärke einer typischen pastösen 
Kleberschicht entsprechen, denn nur so lässt sich ausschließen, dass die 
Behandlungsergebnisse verändert werden.

Das Vliesmaterial wurde bei 3M 
entwickelt. Es handelt sich um ein 
Gewebe aus mikrometerdicken 
Polypropylen-Fasern, die in 
Abbildung 1 vergrößert dargestellt 
sind. Bei der Herstellung des 
Gewebes floss die Expertise von 
3M in der Gewebeverarbeitung 
mit ein. Das Ergebnis ist ein 
Spezialgewebe, dessen Fasern 
ausreichend verworren sind, um 
ein Zerfasern beim Ausschneiden 
kleiner Pads und ihrer Befestigung 
an der Bracketbasis zu 
verhindern, während gleichzeitig 
die erforderliche Stärke und 
Bauschkraft geboten wird.

APC Flash-Free Vlies-Pads 
werden in der erforderlichen, 
an die jeweilige Bracketbasis 
angepassten Form aus dem 
Gewebe ausgeschnitten. In 
Abbildung 2 ist ein solches Pad 
auf einer Bracketbasis dargestellt. 
Dort befestigt, hilft die Pad-
Konfiguration sicherzustellen, 
dass der Kunststoff die Ecken der 
Basis erreicht und einen optimal 
gekehlter Rand entsteht.

Abbildung 1:  
Das Vliesmaterial der APC Flash-Free 
Vorbeschichtung besteht aus zufällig 
angeordneten, verworrenen Fasern.

Abbildung 2A-B:  
Die Größe und Form des Vlies-Pads 
ist individuell auf jede Bracketbasis 
zugeschnitten. Die Befestigung an der 
Basis erfolgt mit einer kleinen Menge 
gehärtetem Kunststoff. 

The required nonwoven material was developed internally within  
3M and is a web of micron–sized polypropylene fibers, shown 
close-up in Figure 1. The web is made with 3M’s expertise in 
web processing so that the fibers are entangled enough so as 
not to unravel as small pieces of mats are cut and applied to the 
appliances while still providing the necessary thickness and loft. 

The most important job of an adhesive is to provide a reliable bond. 
In adhesive joint design, well-formed fillets such as seen in Figures 
3A, C and E are instrumental in distributing stress and contributing 
to a reliable bond. One indicator of the bond reliability of an 
orthodontic adhesive is the bond strength measured in laboratory 
tests. In Figure 4, the bond strength of APC Flash-Free adhesive is 
plotted alongside that of well-received Transbond™ XT Adhesive. 

It can be seen that APC Flash-Free adhesive compares favorably. 
Further evidence of APC Flash-Free adhesive’s reliability is 
recounted in the discussion of customer evaluations (see page 6). 

Figure 2A-B: The size and shape of the nonwoven mat is custom designed for each 
bonding base. The mat is attached to the bracket with a small amount of cured resin. 

2A 2B

Figure 4: Bond Strength of APC™ Flash-Free Adhesive vs. Transbond™ XT Adhesive.
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Figure 1: The nonwoven fabric used in APC™ Flash-Free Adhesive consists of 
randomly oriented, entangled fibers.

1

A Unique Resin Design
The resin used in APC Flash-Free adhesive is unique among 
orthodontic adhesives. It is of a much lower viscosity and has a 
surface tension designed to wet the enamel and form the filleted 
edge. Additionally, the resin amount is critical to creating a  
well-formed fillet. Multiple in vitro studies were conducted with 
doctors to define an acceptable fillet and define the resin loading 
for each bracket. The results can be seen in Figure 3A-E, in which 
well-formed fillets are contrasted to irregular edges obtained when 
bonding paste adhesives.

3A 3B

3C 3D

3E

Figure 3A-E: Images of brackets 
bonded with APC™ Flash-Free Adhesive 
(left, 3A, C, E) versus a typical paste 
adhesive (right, 3B, D).

APC™ Flash-Free Adhesive mats are precisely cut from the web 
to fit and align with the shape of each appliance’s bonding base. 
Figure 2A-B shows a mat as assembled on a bonding base. When 
attached to the appliance, the defined mat configuration helps 
ensure that the resin reaches the edges of the bonding base, 
creating a well-formed fillet.

Einzigartiger Kunststoff
Der in der APC Flash-Free Adhäsivvorbeschichtung enthaltene Kunststoff ist in der 
Kieferorthopädie einzigartig. Er zeichnet sich durch seine geringe Viskosität sowie eine 
Oberflächenspannung aus, die dafür entwickelt wurde, den Schmelz zu benetzen und den 
gekehlten Rand zu erzeugen. Die Form der Hohlkehle wird zudem von der Menge an Kunststoff 
beeinflusst. Um die optimale Form des Randsaums und die Menge an Kunststoff pro Bracket zu 
ermitteln, wurden gemeinsam mit Kieferorthopäden mehrere In-vitro-Studien durchgeführt. 
Abbildung 3 zeigt die mit APC Flash-Free Adhäsiv sowie mit klassischen pastösen Klebern 
erzeugten Ränder.

Die wichtigste Aufgabe eines Adhäsivs 
ist die Erzielung eines zuverlässigen 
Verbunds. Die Gestaltung des 
Randsaums in Form einer Hohlkehle 
(wie in Abbildung 3A, C und E 
dargestellt) ist für eine optimale 
Stressverteilung entscheidend, die 
zur Zuverlässigkeit des Haftverbunds 
beiträgt. Ein Indikator für die klinische 
Zuverlässigkeit eines Klebers ist die in 
Labortests ermittelte Haftfestigkeit. 
In Abbildung 4 wird die mit APC 
Flash-Free erzielte Haftfestigkeit 
der des bewährten 3M™ Transbond™ 
XT Adhäsivs gegenübergestellt. 
Es zeigt sich, dass APC Flash-Free 
hervorragend abschneidet. Auch in 
Anwenderbewertungen schnitt das 
Produkt in Sachen Zuverlässigkeit sehr 
gut ab.

Bei jeder Art von Bondingsystem wird 
die Farbbeständigkeit hinterfragt. 
Äußerliche Verfärbungen treten meist 
als Folge von Auflösungsprozessen 
durch Absorption von Flüssigkeit auf.
APC Flash-Free Adhäsiv enthält sehr 
hydrophobe Monomere, welche die 
Menge der während der Behandlung 
absorbierten Flüssigkeit minimieren. 
Dadurch ist es resistent gegen 
Verfärbungen durch Speisen und 
Getränke, wie Abbildung 5 zeigt. 
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not to unravel as small pieces of mats are cut and applied to the 
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The most important job of an adhesive is to provide a reliable bond. 
In adhesive joint design, well-formed fillets such as seen in Figures 
3A, C and E are instrumental in distributing stress and contributing 
to a reliable bond. One indicator of the bond reliability of an 
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Figure 1: The nonwoven fabric used in APC™ Flash-Free Adhesive consists of 
randomly oriented, entangled fibers.

1

A Unique Resin Design
The resin used in APC Flash-Free adhesive is unique among 
orthodontic adhesives. It is of a much lower viscosity and has a 
surface tension designed to wet the enamel and form the filleted 
edge. Additionally, the resin amount is critical to creating a  
well-formed fillet. Multiple in vitro studies were conducted with 
doctors to define an acceptable fillet and define the resin loading 
for each bracket. The results can be seen in Figure 3A-E, in which 
well-formed fillets are contrasted to irregular edges obtained when 
bonding paste adhesives.

3A 3B

3C 3D

3E

Figure 3A-E: Images of brackets 
bonded with APC™ Flash-Free Adhesive 
(left, 3A, C, E) versus a typical paste 
adhesive (right, 3B, D).

APC™ Flash-Free Adhesive mats are precisely cut from the web 
to fit and align with the shape of each appliance’s bonding base. 
Figure 2A-B shows a mat as assembled on a bonding base. When 
attached to the appliance, the defined mat configuration helps 
ensure that the resin reaches the edges of the bonding base, 
creating a well-formed fillet.

Abbildung 5A-H:  
Geklebte Proben, die für 240 Minuten in 40°C-warmer Curry-
Brühe gelagert wurden.

Abbildung 5A-D:  
APC Flash-Free Vorbeschichtung

Abbildung 5E-H:  
APC II Adhäsiv
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Figure 6: APC™ Flash-
Free Adhesive Coated 
Brackets are held in 
place by structures that 
grip the occlusal and 
gingival edges of the 
bonding base.
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Naturally, with any bonding system one is concerned with 
discoloration/staining of the bonding material. Extrinsic staining 
occurs mainly as a result of materials dissolved in the water that 
an adhesive may absorb while in use. APC™ Flash-Free Adhesive 
has been formulated with very hydrophobic monomers to minimize 
the amount of material that will be absorbed during treatment. Its 
performance in resisting the staining effects of common foods 
and beverages is shown in Figure 5A-H. It is observed that APC 
Flash-Free adhesive performs as well as APC™ II Adhesive, which is 
generally considered to be a very stain-resistant adhesive.

7A 7B 7C

Figure 7A-C: Suggested method for bracket removal. Open lid with peeling motion. 
Grasp bracket tie-wings and gently rock side to side. Remove from blister by lifting.
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5G

5D

5H

Figure 5A-H: Bonded samples exposed to curry broth for 240 minutes at 40°C. 
Figure 5A-D: APC™ Flash-Free Adhesive; Figure 5E-H: APC™ II Adhesive.

An Integrated Delivery System
Delivering a precoated bracket to the customer is a unique challenge. 
A new package was designed which minimally contacts the adhesive 
to ensure that the correct amount of resin remains on the bracket. It 
is shown in Figure 6 and consists of two tapered bars which touch 
the bracket bases on the occlusal and gingival edges only.

The package was designed to retain the same ease of use that 
customers have come to expect from the APC™ Adhesive System 
blister. Brackets may be gripped in the same manner in which users 
are accustomed and pulled in a direction perpendicular to the blister 
bottom. Alternatively, a gentle rocking motion in the mesial-distal 
directions can be employed to ease removal (Figure 7A-C).

Figure 8: Inventory 
Dispensing System 
including back-up 
storage unit, stackable 
dispensing drawers, and 
set-up trays.

8

Ease of removal from the package must be balanced against 
surviving the rigors of shipping through a global supply chain. To 
this end, a comprehensive test was conducted to ensure that the 
bracket would not come loose during exposure to prolonged harsh 
vibration and multiple sharp shocks.

Ease of use extends to the manner in which the product fits into 
the orthodontic practice. The original APC™ Adhesive System was 
designed to provide a dedicated “inventory to chairside” solution. 
The APC Adhesive Inventory Dispensing System (IDS) includes a 
back-up storage unit, stackable dispensing drawers, and set-up 
trays (Figure 8). The outside of the APC Flash-Free adhesive blister 
package is identical to that of APC PLUS adhesive packaging so 
that it fits into the existing IDS components, providing both new and 
existing users the convenience of the APC system.

Conclusion
The APC Flash-Free adhesive coated appliance system combines 
multiple 3M core technologies to create an innovative bonding 
system. The resin, nonwoven mat, and unique package come 
together to deliver an easy to use solution to flash clean-up.
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Ease of removal from the package must be balanced against 
surviving the rigors of shipping through a global supply chain. To 
this end, a comprehensive test was conducted to ensure that the 
bracket would not come loose during exposure to prolonged harsh 
vibration and multiple sharp shocks.

Ease of use extends to the manner in which the product fits into 
the orthodontic practice. The original APC™ Adhesive System was 
designed to provide a dedicated “inventory to chairside” solution. 
The APC Adhesive Inventory Dispensing System (IDS) includes a 
back-up storage unit, stackable dispensing drawers, and set-up 
trays (Figure 8). The outside of the APC Flash-Free adhesive blister 
package is identical to that of APC PLUS adhesive packaging so 
that it fits into the existing IDS components, providing both new and 
existing users the convenience of the APC system.

Conclusion
The APC Flash-Free adhesive coated appliance system combines 
multiple 3M core technologies to create an innovative bonding 
system. The resin, nonwoven mat, and unique package come 
together to deliver an easy to use solution to flash clean-up.

Abbildung 3A-E:  
Aufnahmen von Brackets, die mit APC Flash-Free Adhäsiv (3A, 
C, E) bzw. einem typischen pastösen Kleber (3B, D) befestigt 

The required nonwoven material was developed internally within  
3M and is a web of micron–sized polypropylene fibers, shown 
close-up in Figure 1. The web is made with 3M’s expertise in 
web processing so that the fibers are entangled enough so as 
not to unravel as small pieces of mats are cut and applied to the 
appliances while still providing the necessary thickness and loft. 

The most important job of an adhesive is to provide a reliable bond. 
In adhesive joint design, well-formed fillets such as seen in Figures 
3A, C and E are instrumental in distributing stress and contributing 
to a reliable bond. One indicator of the bond reliability of an 
orthodontic adhesive is the bond strength measured in laboratory 
tests. In Figure 4, the bond strength of APC Flash-Free adhesive is 
plotted alongside that of well-received Transbond™ XT Adhesive. 

It can be seen that APC Flash-Free adhesive compares favorably. 
Further evidence of APC Flash-Free adhesive’s reliability is 
recounted in the discussion of customer evaluations (see page 6). 

Figure 2A-B: The size and shape of the nonwoven mat is custom designed for each 
bonding base. The mat is attached to the bracket with a small amount of cured resin. 
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Figure 1: The nonwoven fabric used in APC™ Flash-Free Adhesive consists of 
randomly oriented, entangled fibers.
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A Unique Resin Design
The resin used in APC Flash-Free adhesive is unique among 
orthodontic adhesives. It is of a much lower viscosity and has a 
surface tension designed to wet the enamel and form the filleted 
edge. Additionally, the resin amount is critical to creating a  
well-formed fillet. Multiple in vitro studies were conducted with 
doctors to define an acceptable fillet and define the resin loading 
for each bracket. The results can be seen in Figure 3A-E, in which 
well-formed fillets are contrasted to irregular edges obtained when 
bonding paste adhesives.
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bonded with APC™ Flash-Free Adhesive 
(left, 3A, C, E) versus a typical paste 
adhesive (right, 3B, D).
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A Unique Resin Design
The resin used in APC Flash-Free adhesive is unique among 
orthodontic adhesives. It is of a much lower viscosity and has a 
surface tension designed to wet the enamel and form the filleted 
edge. Additionally, the resin amount is critical to creating a  
well-formed fillet. Multiple in vitro studies were conducted with 
doctors to define an acceptable fillet and define the resin loading 
for each bracket. The results can be seen in Figure 3A-E, in which 
well-formed fillets are contrasted to irregular edges obtained when 
bonding paste adhesives.
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Figure 3A-E: Images of brackets 
bonded with APC™ Flash-Free Adhesive 
(left, 3A, C, E) versus a typical paste 
adhesive (right, 3B, D).

APC™ Flash-Free Adhesive mats are precisely cut from the web 
to fit and align with the shape of each appliance’s bonding base. 
Figure 2A-B shows a mat as assembled on a bonding base. When 
attached to the appliance, the defined mat configuration helps 
ensure that the resin reaches the edges of the bonding base, 
creating a well-formed fillet. Abbildung 4:  
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Naturally, with any bonding system one is concerned with 
discoloration/staining of the bonding material. Extrinsic staining 
occurs mainly as a result of materials dissolved in the water that 
an adhesive may absorb while in use. APC™ Flash-Free Adhesive 
has been formulated with very hydrophobic monomers to minimize 
the amount of material that will be absorbed during treatment. Its 
performance in resisting the staining effects of common foods 
and beverages is shown in Figure 5A-H. It is observed that APC 
Flash-Free adhesive performs as well as APC™ II Adhesive, which is 
generally considered to be a very stain-resistant adhesive.

7A 7B 7C

Figure 7A-C: Suggested method for bracket removal. Open lid with peeling motion. 
Grasp bracket tie-wings and gently rock side to side. Remove from blister by lifting.
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Figure 5A-H: Bonded samples exposed to curry broth for 240 minutes at 40°C. 
Figure 5A-D: APC™ Flash-Free Adhesive; Figure 5E-H: APC™ II Adhesive.

An Integrated Delivery System
Delivering a precoated bracket to the customer is a unique challenge. 
A new package was designed which minimally contacts the adhesive 
to ensure that the correct amount of resin remains on the bracket. It 
is shown in Figure 6 and consists of two tapered bars which touch 
the bracket bases on the occlusal and gingival edges only.

The package was designed to retain the same ease of use that 
customers have come to expect from the APC™ Adhesive System 
blister. Brackets may be gripped in the same manner in which users 
are accustomed and pulled in a direction perpendicular to the blister 
bottom. Alternatively, a gentle rocking motion in the mesial-distal 
directions can be employed to ease removal (Figure 7A-C).

Figure 8: Inventory 
Dispensing System 
including back-up 
storage unit, stackable 
dispensing drawers, and 
set-up trays.
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Ease of removal from the package must be balanced against 
surviving the rigors of shipping through a global supply chain. To 
this end, a comprehensive test was conducted to ensure that the 
bracket would not come loose during exposure to prolonged harsh 
vibration and multiple sharp shocks.

Ease of use extends to the manner in which the product fits into 
the orthodontic practice. The original APC™ Adhesive System was 
designed to provide a dedicated “inventory to chairside” solution. 
The APC Adhesive Inventory Dispensing System (IDS) includes a 
back-up storage unit, stackable dispensing drawers, and set-up 
trays (Figure 8). The outside of the APC Flash-Free adhesive blister 
package is identical to that of APC PLUS adhesive packaging so 
that it fits into the existing IDS components, providing both new and 
existing users the convenience of the APC system.

Conclusion
The APC Flash-Free adhesive coated appliance system combines 
multiple 3M core technologies to create an innovative bonding 
system. The resin, nonwoven mat, and unique package come 
together to deliver an easy to use solution to flash clean-up.

Abbildung 8:  
Aufbewahrungssystem mit 
Ablagefächern, stapelbaren 
Schubladen und Set Up Trays.
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Durchdachte Verpackung
Die Bereitstellung eines vorbeschichteten 
Brackets stellt in Sachen Transport eine 
besondere Herausforderung dar. Es musste eine 
neue Verpackung her, die mit dem Adhäsiv nur 
minimal in Kontakt kommt, um sicherzustellen, 
dass die benötigte Menge an Kleber auf dem 
Bracket verbleibt. Die Lösung ist in Abbildung 
6 dargestellt: Das Bracket wird zwischen 
verjüngten Strukturen fixiert, die die Basis nur an 
den okklusalen und gingivalen Rändern berühren.

Die Verpackung wurde mit dem Ziel designt, 
eine ähnlich einfache Anwendung zu bieten wie 
die Blister des 3M™ APC™ Adhäsivsystems. Die 
Brackets lassen sich wie gewohnt greifen und 
werden dann senkrecht zum Boden des Blisters 
entnommen. Alternativ lässt sich das Bracket 
durch eine leichte Schaukelbewegung in mesial-
distale Richtung lösen (Abbildung 7A-C).

Es gilt, die einfache Entfernbarkeit aus der Verpackung gegen die sichere Fixierung auf 
globalen Transportwegen abzuwägen. Um sicherzustellen, dass die Brackets sich auch 
dann nicht lösen, wenn sie andauernden starken Vibrationen sowie mehreren starken 
Stößen ausgesetzt sind, wurden umfangreiche Tests durchgeführt.

Eine einfache Anwendung ist auch davon abhängig, wie gut sich ein Produkt in die 
Praxis integrieren lässt. Mit dem ursprünglichen APC System wurde ein ganzes 
Aufbewahrungssystem für die Praxis entwickelt. Das APC Aufbewahrungssystem 
besteht aus Ablagefächern, stapelbaren Schubladen und Set Up Trays. Das 
Äußere der Blisterverpackung von Brackets mit APC Flash-Free und APC PLUS 
Adhäsivvorbeschichtung ist identisch, sodass Anwender für beide Systeme dasselbe 
Aufbewahrungssystem verwenden können (Abbildung 8).

Fazit
Für die Entwicklung der innovativen APC Flash-Free Adhäsivvorbeschichtung 
kamen zahlreiche 3M Basistechnologien zum Einsatz. Durch die Kombination 
des Kunststoffs mit dem Vlies-Pad und der einzigartigen Verpackung ist es 
gelungen, ein einfach anzuwendendes Produkt zu entwickeln, ohne das ganz 
Überschüsse funktioniert.

Abbildung 7A-C:  
Empfohlene Technik für die 
Entnahme des Brackets. 
Folie abziehen. Bracket an 
den Tie-Wings fassen und 
vorsichtig zu den Seiten 
bewegen. Nach oben aus 
dem Blister entnehmen.
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Figure 6: APC™ Flash-
Free Adhesive Coated 
Brackets are held in 
place by structures that 
grip the occlusal and 
gingival edges of the 
bonding base.
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Naturally, with any bonding system one is concerned with 
discoloration/staining of the bonding material. Extrinsic staining 
occurs mainly as a result of materials dissolved in the water that 
an adhesive may absorb while in use. APC™ Flash-Free Adhesive 
has been formulated with very hydrophobic monomers to minimize 
the amount of material that will be absorbed during treatment. Its 
performance in resisting the staining effects of common foods 
and beverages is shown in Figure 5A-H. It is observed that APC 
Flash-Free adhesive performs as well as APC™ II Adhesive, which is 
generally considered to be a very stain-resistant adhesive.

7A 7B 7C

Figure 7A-C: Suggested method for bracket removal. Open lid with peeling motion. 
Grasp bracket tie-wings and gently rock side to side. Remove from blister by lifting.
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Figure 5A-H: Bonded samples exposed to curry broth for 240 minutes at 40°C. 
Figure 5A-D: APC™ Flash-Free Adhesive; Figure 5E-H: APC™ II Adhesive.

An Integrated Delivery System
Delivering a precoated bracket to the customer is a unique challenge. 
A new package was designed which minimally contacts the adhesive 
to ensure that the correct amount of resin remains on the bracket. It 
is shown in Figure 6 and consists of two tapered bars which touch 
the bracket bases on the occlusal and gingival edges only.

The package was designed to retain the same ease of use that 
customers have come to expect from the APC™ Adhesive System 
blister. Brackets may be gripped in the same manner in which users 
are accustomed and pulled in a direction perpendicular to the blister 
bottom. Alternatively, a gentle rocking motion in the mesial-distal 
directions can be employed to ease removal (Figure 7A-C).

Figure 8: Inventory 
Dispensing System 
including back-up 
storage unit, stackable 
dispensing drawers, and 
set-up trays.
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Ease of removal from the package must be balanced against 
surviving the rigors of shipping through a global supply chain. To 
this end, a comprehensive test was conducted to ensure that the 
bracket would not come loose during exposure to prolonged harsh 
vibration and multiple sharp shocks.

Ease of use extends to the manner in which the product fits into 
the orthodontic practice. The original APC™ Adhesive System was 
designed to provide a dedicated “inventory to chairside” solution. 
The APC Adhesive Inventory Dispensing System (IDS) includes a 
back-up storage unit, stackable dispensing drawers, and set-up 
trays (Figure 8). The outside of the APC Flash-Free adhesive blister 
package is identical to that of APC PLUS adhesive packaging so 
that it fits into the existing IDS components, providing both new and 
existing users the convenience of the APC system.

Conclusion
The APC Flash-Free adhesive coated appliance system combines 
multiple 3M core technologies to create an innovative bonding 
system. The resin, nonwoven mat, and unique package come 
together to deliver an easy to use solution to flash clean-up.

Erstveröffentlichung in Orthodontic 
Perspectives Innova Vol. XX No. 1, 2013.

Mehr Informationen zu APC Flash-Free 
unter 3m.de/APC-Flash-Free

Abbildung 6:  
Brackets mit APC Flash-Free 
Adhäsivvorbeschichtung werden durch 
Strukturen in Position gehalten, die die 
Basis an den okklusalen und gingivalen 
Rändern fassen.
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