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TECHNO BYTES 

Invisalign A to Z 
Benson H. Wong, DDS 
San Bruno, Calif 

Movement of teeth without the use of band , 
brackets, or wires was described as early a 
1945 by Dr H. D. Kesling, 1 who reported on 

the use of a flexible tooth positioning appliance. Later, 
Nahoum2 and others3-6 wrote about various types of 
overlay appliances such as invisible retainers. 

Minor tooth movements have also been achieved 
with a technique developed by Raintree Essix (New 
Orleans, La). This technique uses clear aligner formed 
on plaster models of the teeth. The aligners are then 
modified with "divots," which create a force to push on 
the individual teeth, and ' windows," which create the 
space for teeth to move into. This type of appliance can 
be effective in correcting mild discrepancies in the 
alignment of teeth. However, movements are limited to 
2 to 3 mm; beyond this range, another impression and 
a new appliance are needed. 

Align Technology, Inc (Santa Clara, Calif), in­
troduced the Invisalign system several years ago. 
Invisalign takes the principles of Kesling, 1 Nahoum,2 

others,3-6 and Raintree Essix even further, using 
computer-aided-design- computer-aided-manufacture 
(CAD-CAM) technology combined with laboratory 
techniques to fabricate a series of custom appliances 
that are esthetic and removable, and that can move 
teeth from beginning to end. 

For each patient, the orthodontist submits a set of 
polyvinyl siloxane impressions, a centric occlusion bite 
registration, a panoramic radiograph, a lateral cephalo­
metric radiograph, and photographs to Align Technol­
ogy. The impression are poured up in dental plaster 
and then placed in a tray and encased with epoxy and 
urethane. The tray is placed into a destructive scanner; 
the scanner's rotating blade makes numerous passes 
over the epoxy-encased models, removing a thin layer 
with each pass. A computer linked with the scarLDer 
then assembles the scanned information to create a 
3-dimensional rendering of the models (Fig 1). 

Private practice. 
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After the bite has been established, the Invi align 
virtual orthodontic technician (VOT) u es oftware to 
"cut" the virtual models and separate the teeth, allow­
ing them to be moved individually. A virtual gingiva is 
placed along the gingival line of the clinical crown to 
serve as the margin for the manufacturing of the 
aligners (Fig 2). 

The orthodontist' s prescription is followed in po i­
tioning the teeth and the bite to proper alignment 
virtually on the computer with the company Treat 
software (Align Technology, Santa Clara Calif). Once 
the final setup has been done, tooth movements are 
staged so that there are no occlusal and interproximal 
interferences and the velocity of the movements i 
within the criteria set by the company. The number of 
stages necessary depends on the amount and complex­
ity of the movement. The VOT can now end the data 
to the referring orthodonti t so that he or she can check 
the propo ed treatment on the Invisalign Web ite. 

When the orthodonti t has approved the treat­
ment plan, the aligners wilJ be manufactured so that 
the movements seen on the computer screen can be 
transferred clinically to the patient. The computer 
images are converted to phy ical model by using a 
process called stereolithography. These model are 
then u ed to fabricate the aligner on a Biostar 
pre sure molding machine (Great Lakes Orthodontic 
Products, Tonawanda, NY) (Fig 3). Align Technol­
ogy engineers have formulated a proprietary material 
for use in the aligners . The aligners are trimmed and 
laser-etched with the patient' s initials, case number 
aligner number, and arch (upper or lower). They are 
then disinfected, packaged, and shipped to the doc­
tor' s office. 

The entire process of making the Invisalign 
aligners is a marvel of modern technology. Without 
the aid of computers and technologically advanced 
machinery, it would be impossible to fabricate align­
ers in such large numbers and with such great 
accuracy. Fabricating these aligners in an orthodon­
tic office would be a very time-consuming and 
labor-intensive process that probably would not be 
practical for everyday treatment. The Invisalign tech­
nique gives patients an esthetic choice in their 
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Fig 1. A. Destructive scanner, and B, 3-D generated computer model. 

Fig 2. A, B, Cutters separate teeth, and C, placement of virtual gingiva. 

Fig 3. A, Stereolithography machines, B, stereolithography models, and C, aligners. 

orthodontic treatment that all orthodontists can easily 
implement in their offices. 
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