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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. 
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레진이 브라켓 베이스에 사전 도포되어 있으며 잉여 레진의 제거가 필요 없는 APC Flash-Free제품을 소개합니다

브라켓

레진

산 부식 및 프라이머 
처리된 치아 표면 

3M 제품

APC Flash-Free 제품은 상대적으로 점도가 낮은 레진을 사용하였습니다.

APC Flash-Free가 적용된 브라켓의 베이스에는 레진이 도포되어 있으며 치아에 배치 및 

고정되면서, 치아와 브라켓 베이스 사이의 공간을 메웁니다.필러 함유량이 낮고 흐름성이 

있어 불규칙적인 잉여 레진 덩어리를 형성하는 대신 브라켓 가장 자리로 필릿을 형성합니다. 

이미 브라켓에 도포된 레진의 양에 의해 필릿의 크기는 조절되어 결과적으로, 

APC Flash-Free 브라켓은 잉여 레진 제거 작업이 필요하지 않게 되어 시술자가 브라켓 

배치에만 집중할 수 있도록 합니다. 



3M 기술로 설계된 부직포 매트

“부직포”라는 용어는 일반적으로 길고 엉켜있는 섬유로 구성된 패브릭과 

유사한 재료를 의미합니다. 부직포는 직물(woven)이나 그릇에 담긴 

면처럼 임의로 배치된 편물(knit) 패브릭과는 다릅니다. 3M 부직포 

브랜드 제품의 예시로 Filtrete™ 필터 및 Thinsulate™ 단열재부터 

Nomad™ 도어매트 및 Scotch-Brite™ 연마 패드 등까지 다양합니다. 

각 사용 목적에 따라, 재료 특성은 일반적으로 섬유 구성 및 공정 기술을 

서로 다르게 선정하여 조정됩니다. APC Flash-Free의 경우, 치아 교정 

치료에 적합하게 설계 되었습니다.

그림 1  
APC Flash-Free 레진에 사용된 부직포 

패브릭은 임의의 방향성을 가지지 않은 얽힌 

섬유로 이루어져 있습니다.

그림 2A-B:  
부직포 매트의 크기와 형태는 각 본딩 베이스에 

따라 맞춤형으로 설계됩니다. 매트는 소량의 

큐어링된 레진을 통해 브라켓에 부착됩니다.

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 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.

3M 제품

APC Flash-Free에 사용된 레진은 필러 함량이 낮고 흐름성이 있어 치아를 적시고 브라켓 가장자리에  

필릿을 형성하도록 설계된 표면장력을 갖습니다. 또한, 레진의 양은 구조적으로 안정적인 필릿을 형성하는 

데 중요한 요소입니다. 각 브라켓에 대해 수용 가능한 필릿을 정의하고 레진 도포량을 정의하기 위해  

여러 조건으로 본딩 후 형성된 불규칙적인 모서리를 확인하는 Test를 진행하였습니다.

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 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.

그림 3  
APC Flash-Free vs. Transbond 
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그림 1의 확대 이미지와 같이 마이크론 

크기의 폴리프로필렌 섬유망으로 3M 

내부에서 개발되었습니다. 

매트는 작은 조각으로 컷팅되어 브라켓에 

부착됩니다.

레진의 가장 중요한 역할은 신뢰할 수 있는 

있는 본딩을 제공하는 것입니다. 

 

그림 3은 APC Flash-Free 레진과 많이 

사용되는 3M™ Transbond™ XT 레진의 본딩 

강도를 함께 보여줍니다. APC Flash-Free 

레진의 본딩 강도가 양호하다고 볼 수 있습니다

당연히 본딩 재료의 변색 및 착색은 모두가 

우려할 수 있는 문제입니다.

외부 착색은 주로 물에 용해된 물질이 레진에 

흡수됨으로써 발생합니다. 

APC Flash-Free 레진은 소수성인 단량체로 

형성되어 시술 중 또는 일반적인 음식과 음료로 

인한 착색 영향을 줄일 수 있습니다.

APC Flash-Free 레진 매트는 각 

브라켓의 본딩 베이스 형태에 맞도록 

정밀하게 컷팅됩니다. 

그림 2A-B는 본딩 베이스에 부착된 

매트를 보여줍니다.
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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.

5A 5B 5C

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.

분리수거 하십시오. 인쇄국: 미국. 3M 및 

APC Flash-Free 레진은 3M의 상표입니다.

© 3M 2018. All rights reserved.  
70-2013-7098-1

Orthodontic Perspectives Innova Vol. XX No. 1, 

2013년에서 재인쇄됨.

그림 5A-C  
브라켓을 꺼내기 위해 

추천 방법. 껍질을 벗기든 

리드를 개봉합니다. 

브라켓 양쪽 타이 

윙을 잡아 부드럽게 

양옆으로 흔들어줍니다. 

블리스터에서 들어올려 

꺼내줍니다.
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더 자세한 APC Flash-Free 정보는 

3M.com/APCFF를 방문하여 알아보세요.

3M Oral Care 
2510 Conway Avenue
St. Paul, MN 55144-1000 USA  
1-800-423-4588
3m.com/APCFF

3M Canada
Health Care Division 
300 Tartan Dr. 
London, ON N5V 4M9 Canada
1-800-443-1661

3M 제품
레진이 사전 도포된 브라켓을 고객에게 전달하는 것은 

독특한 도전 과제입니다. 새로운 포장은 정확한 양의 

레진이 브라켓에 남아있을 수 있도록 레진과 외부와의 

접촉을 최소화 시키도록 설계되었습니다. 

포장은 고객들이 기대하는 것과 동일한 손쉬운 

사용감을 유지할 수 있도록 설계되었습니다. 브라켓은 

사용자들이 이미 익숙해져 있는 방식으로 집을 수 

있으며, 블리스터 바닥에서 수직 방향으로 들어올려 

꺼낼 수 있습니다. 또는, 근심면-원심면 방향으로 

브라켓을 부드럽게 흔들어 더 쉽게 꺼낼 수 있습니다.  

(그림 5A-C)

과정 중 품질 저하를 방지하도록 견고함과 균형을 이루어야 합니다. 따라서, 장기적인 거센 진동 및 

여러 번의 급격한 충격에 대한 노출에도 브라켓이 포장 내에서 고정되어 있을 수 있는지를 평가하는 

종합적인 시험이 실시되었습니다.

APC Flash-Free 레진 블리스터 포장의 외관과 기존 APC PLUS 레진 포장의 외관과 동일하여 

기존의 정리함 등을 함께 사용할 수 있으며, 이는 기존 및 신규 사용자 모두가 APC 시스템을 

편리하게 사용할 수 있도록 합니다(그림 8).

그림 4  
APC Flash-Free 브라켓은 본딩 베이스와 측면 

가장자리가 단단히 고정되는 구조로 움직이지 

않고 보관됩니다.

그림 6  
백업 보관 유닛과 적재 가능 분배 서랍, 준비 

트레이를 포함하는 재고 분배 시스템.

결론
APC Flash-Free 본딩 시스템은 여러 3M 핵심 기술을 결합하였습니다.

APC Flashe-Free의 레진, 고유한 포장 등은 잉여 레진 제거 작업을 생략 시키고 

사용 편리성을 향상시킬 수 있도록 설계되었습니다.


