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Biomechanics of Tooth Movement


1. What is force and what are its units?
· A load applied to an object that will tend to move it in the direction of the applied force

· Unit of  Force is Newton

· Orthodontic purposes measured as grams or ounces (1oz = ~30gm)
2. What is the difference between a scalar and vector?
· Physical properties are mathematically scalars or vectors

· Scalars have a magnitude and no direction e.g., temperature, mass, length, time- algebraic addition

· Vectors have a magnitude and a direction e.g., force, velocity, electric intensity field, acceleration
3. [image: image1.wmf]How do you add a vector and in reverse resolve a vector?
· Can add or subtract vector (parallelogram law)
· If you apply 2 forces in 2 different directions the resultant force will be in another direction
4. Why is vector addition or resolution important in orthodontics?
· Important to resolve vectors
· A vector when resolved will have components, resolution is opposite of vector addition
· Makes addition or subtraction of multiple vectors simple (after resolving into x, y, z axes)
5. What is the Center of Resistance (Cres.) of a tooth, and where is it located?

· A point at which resistance to movement can be concentrated for mathematical analysis 
· The center of resistance for a tooth is approximately at the midpoint of the embedded portion of the root. (or 1/2 - 1/3 (40%) root length apical to alveolar crest)
· Free body: center of mass/gravity = point of balance

· Restrained body (tooth): center of resistance (Cres)
· 2-dimensionally (on paper) the Cres is located at a point on the root

· 3-dimensionally (in life) the Cres is located in the pulp chamber

· What changes the location of the center of resistance
· Cres varies with:  root length and alveolar crest height
6. What is a center of rotation (Crot) and where is it located?
· The point around which rotation occurs when an object is being moved

· This point will vary depending on the force/moment/couple being applied

  Does the center of rotation vary with the type of tooth movement?
· Controlled Tipping Tooth Movement = Translation + Rotation = C rot at Apex
· Uncontrolled Tipping (aka simple tipping) Tooth Movement = Slightly apical to Cres
· Bodily Tooth Movement = Translation = Crot Infinity (perpendicular bisectors will never meet) (Bodily tooth movement is achieved in orthodontics by applying a couple at the bracket level)
· Root movement = Incisal edge
7. What is a Moment and when is a moment produced?
· A moment is a force acting at a distance from the Cres

· A moment is produced when the line of action of a force is at a distance from the Cres, the force will produce some rotation. The potential for rotation is measured as a moment.

· A moment will cause some rotation and translation

· The magnitude of a moment = F x d  (Force x Distance)

8. [image: image2.wmf]What is the difference between a moment and a couple? Think of an example in orthodontics where it would be useful to apply a moment or a couple.
· couple = two forces equal in magnitude and opposite in direction, parallel and non-colinear (not in a line)
· Only a couple can use pure rotation (Picture is example of a couple, the bracket is 0.025”)

· No single force can use pure rotation
9. If you apply a force through the Cres, what type of tooth movement do you get?
· Translation = Bodily Tooth Movement
· A force applied in line with the center of resistance: the tooth is translated with no rotation relative to the force
10. Is it clinically feasible to apply an orthodontic force through the center of resistance?
· A force through the Cres can produce translation, Cres is midway on root
11. If you do not apply a force through the Cres. what movements can you anticipate?
· By applying a couple you can get rotation
· Tipping results because the line of action in orthodontics is at the level of the bracket
NBDE Question

· When a simple tipping force (uncontrolled tipping) is applied to the crown of a single-rooted tooth, the center of rotation is usually located

· at the apex

· at the cervical line

· 5mm. beyond the apex

· one-third the tooth length from the apex

· two-thirds the root length from the apex
Probably on Final EXAM:     STRESS = Force / Unit Area
(It is a better way to thick about ortho)
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