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Nippon Dental Review 
Vol. 458, P. 112-129 (December 1980) 

RESEARCH ON A NEW ORTHODONTIC APPLIANCE: 
THE DYNAMIC POSITIONER (D.P.) 
III. The General Concept of the D.P. Method and Its Therapeutic Effect. 

Part 2. Skeletal Reversed Occlusion Case Reports 

By Osamu Yoshii, Head of the Kanto Teishin Hospital's Dental Department 

Introduction 
Last time (No. 457, November 1980), in the course of introducing orthodontic 

clinical aspects of the so-called dynamic positioner, I introduced the name the I applied to 
the new orthodontic treatment method, namely the D.P. method (Dynamic Positioner 
System) and briefly described the general concept. I also introduced cases of dental and 
functional reversed occlusion as clinical examples utilizing this method, and reported on 
their treatment progress and clinical effects. 

Incidentally, the D.P. 's special features can be fully utilized clinically when 
employing the D.P. method in cases such as those described above, so it goes without 
saying that its therapeutic effects and advantages in use and treatment aspects are more 
highly regarded than conventional treatment methods, which use primarily metal wire. 

However, in reversed occlusion cases which involve a so-called skeletal pattern, 
discrepancies in the maxillary and mandibular growth and development patterns, which 
are thought to be directly influenced by individual latent factors (genetic factors too), are 
the factors which mainly determine the degree of difficulty or ease of orthodontic 
treatment, and both the treatment period and the treatment result are strongly influenced 
by these. Therefore, when applying the D.P. method to a reversed occlusion 
accompanying a skeletal pattern, it is absolutely necessary to start only after thoroughly 
conducting an orthodontic study. 

Therefore I now want to briefly describe important points about the D.P. method 
with regard to skeletal reversed occlusions, and introduce case reports in which treatment 
began in the mixed dentition stage, and to continue to provide clinical reports on their 
therapeutic effects. 

I. Important Points about the D.P. Method with Regard to Skeletal Reversed 
Occlusions 

1. When To Begin Treatment 
In reversed occlusions accompanying a skeletal pattern, in general it is not enough 

to simply correct the reverse overbite relationship of the upper and lower anterior teeth by 
providing them with a proper positional relationship. One must correct the 
anteroposterior relationship of the maxilla and mandible, and often some sort of fatal 
.element lies herein. 

However, if treatment is begun in the period when the individual's growth and 
development is most vigorous, it is possible to control the growth and development of the 
maxilla and mandible to some extent through artificial force. An example of this method 
is the extraoral retainer, a commonly used orthodontic appliance. The ort_hopedic force 
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obtained from this appliance is well known from considerable clinical experience to work 
effectively for this objective. 

Therefore, to describe when to begin treatment for skeletal reversed occlusions, 
treatment should be started as early as possible in order to fully utilize the effect of 
orthopedic force, and the necessity of this is an important parameter in determining the 
success or failure of treatment. 

2. Combination of D.P. and Chin Cap 
The chin cap, which is a type of extraoral retainer, is used in cases in which the 

mandible grows too far forward and down. It is used in order to restrain this overgrowth. 
Incidentally, the D.P. and chin cap are often combined (the usage period varies 

according to the treatment regimen) in order to fully realize the therapeutic effect of 
orthopedic force when initiating treatment by the D.P. method. That is, this means 
integrating the D.P., whose objective is to move teeth into the alveolar bone, and the chin 
cap, whose objective is suppressing overgrowth of the mandible, so this can be 
considered the basic treatment concept for skeletal reversed occlusions. 

3. Important Points in Realigning the Set-up Model 
First, the nature and pattern of the reversed occlusion is studied in detail, and a 

set-up model is made for each stage based on the treatment system derived therefrom. In 
cases with a skeletal pattern, very little movement of the jaw position (movement due to 
functional factors) arising from premature contact and the like can be expected, so 
movement of teeth presenting malpositioning must be completely resolved within the 
alveolar bone. That is, once the D.P. is installed in the oral cavity a more active and 
strong corrective force needs to be applied to the teeth, so realignment of teeth on the set­
up model must be carried out aggressively. 

For example, in a reversed occlusion where the maxilla exhibits undergrowth, all 
of the maxillary dentition is moved in the labial direction (the first molar acquires a class 
I relationship), and if necessary the maxillary anterior area is greatly expanded in the 
same direction. Also, in some instances a set-up model is made with a step formed at the 
palatal mucosa in order to stimulate forward growth of the maxilla by applying some type 
of artificial rubber force (meaning in this case an orthopedic force) to the palatal mucosa 
in the maxillary anterior area. In the actual work operation this procedure is carried out 
at each stage and a number of set-up models are made (usually three or four by the end of 
treatment). First, in the first stage, in order to correct the overbite relationship, movement 
and realignment are large, until the ideal position relation is reached. Then, in the course 
of going from the second to the third stage, the teeth are moved past the ideal position. 
The point about doing realignment in this manner is an important point in regard to set-up 
models for cases with a skeletal pattern. 

4. Introduction of the Serial Extraction Method 
In the mixed dentition stage, iri order to prevent malocclusion in advance, serial 

extraction is often carried out in this stage (usually the four first premolars after the first 
primary molar). In particular, this is employed when the crown's width diameter is large 
and there is an obvious mismatch between the total thereof and the size of the alveolar 
base (cases presenting so-called discrepancy). 
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Incidentally, in cases of skeletal reversed occlusion one often encounters 
instances in which extraction is convenient because of a discrepancy. In this sort of case 
serial extraction is carried out in the course of proceeding with D.P. treatment. However, 
when the D.P. method is used in extraction cases, inclination of the tooth axis occurs, 
particularly in the lateral permanent teeth group, so when completing the permanent 
dentition it is necessary to finish with an all-band appliance (generally using the edgewise 
method). Therefore, when handling an extraction case, the basic treatment system is a 
combination of the D .P. method and the edgewise method. 

In the foregoing I briefly described important points about the D.P. method in 
regard to reversed occlusions accompanying skeletal patterns. Now I wish to introduce 
case reports in which treatment began in the mixed dentition stage, and to report on their 
therapeutic effects. 

II. Case Reports of Skeletal Pattern Reversed Occlusions 
Treated with the D.P. Method 
The first case is a case involving mandible overgrowth, and the second case is a 

case presenting maxilla undergrowth. Both are reversed occlusions with skeletal pattern 
treated as nonextraction. A third case is skeletal reversed occlusion accompanying severe 
crowding ( discrepancy case). It is a case in which treatment used a combination of serial 
extraction and the D .P. method and the edgewise method . 
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Case No. 1: Skeletal Reversed Occlusion Accompanying Mandibular Overgrowth; 

Age 10 years 1 month; Male 

Diagnosis: Skeletal Reversed Occlusion with Mandibular Overgrowth. 

Angle Class III 

Treatment system: Nonextraction using D.P. method. (Chin cap not used because D.P. 

treatment effect was decided upon.) 

D.P. Treatment Objectives: 
First stage: Labial expansion of maxillary anterior area and correction of reverse overbite 

relationship. 
Second stage: Guide eruption of lateral permanent teeth. 
Third stage: Shift to retention. 

A 

B 

Treatment 
Starts 

Treatment Progress 

I yr lat~r 1½ 2 yrs later 2½ 
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I Set-up model I No. 1 

D.P. Used& 
Type of Orthocon 

No. 2 No. 3 
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Figure 1. Case I's profile view (left), panoramic X-ray view (center), and profilo~am obtained_from 
cephalometric radiograms (right) (S-N superimposed using NEAC 3200 computer lffiage analysis system). 

, A: Before treatment B: After treatment 4 
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Figure 2. Photograph of oral cavity before beginning treatment. (Case 1) 

Figure 3. Photograph of oral cavity after treatment using D.P. ended (Case 1). Dynamic treatment for 1 
year 1 month, lateral tooth eruption guidance for 7 months, retention for 9 months . 
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A 

C 

Figure 4. Photographs of Case l's plaster models and set-up model's occlusal plane grid 
(I unit = 2mm). 
A: Before treatment B: After treatment C: No. I set-up model D: No. 3 set-up model 

B 
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• Figure 5. Case l's treatment progress. A: When treatment began. B: Tirree months later. 

C: One year later. D: Two years later. 

• 

A 

B 

Figure 6: Trimmed rnaxillornandibular relationship, 

from lateral cephalometric radiograms. 
A: Before treatment B: After treatment 

CASE : 2474 
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Figure 7. Superimposed (S-N criterion) lateral cephalometric radiograms. 

Solid line = before treatment, dotted line = after treatment. 
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Case No. 2: Skeletal Reversed Occlusion Accompanying Maxillary Undergrowth; 

Age 10 years; Female 

Diagnosis: Skeletal Reversed Occlusion with Maxillary Undergrowth. 

Angle Class III 

Treatment system: Nonextraction using D.P. method. Combined with chin cap. 

D.P. Treatment Objectives: 

First stage: Correct reverse overbite relationship through labial expansion of maxillary 

anterior area and eliminate irregularities. 

Second stage: Aggressive labial and lateral expansion. 

Third stage: Shift to retention. 

Treatment Progress 

Treatment 
Starts 

I 

J Treatment Goal 

J Set-up .model I 
D.P. Used& 
Type of Orthocon 

½ 
I l. 

:First Stage I 
No. 1 

1 yr later 1½ 2 yrs later 2½ 
I I I . , I 

Chin cap used 

Second Stage I Third Stage I 
No. 2 ·?'"·1Ji1J No. 3: ·'*-

♦tt ita.NTOEN CEf'tft.C>'IETAIC l'H'LTSII tt ♦ 
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I l~IIITl!I 38 ISYIIM 
C SB 
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••• ~AOF'lLOOR,.... ••• 

I 1975.117 ✓21 38 99YI 11'4 
e 1979.119✓ 12 •A 13Yll" 

Figure 8. Case 2's profile view (left), panoramic X-ray view (center), and profilogram 

obtained from lateral cephalometric radiograms (right). 

A: Before treatment B: After treatment 
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Figure 9. Photograph of oral cavity before beginning treatment. (Case 2) 

Figure 10. Photograph of oral cavity when treatment using D.P. ended. (Case 2) 

. Dynamic treatment period 1 year 10 months, retention period 8 months . 
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A 

C 

Figure 11. Photographs of Case 2's plaster models and set-up model's occlusal plane grid 
( 1 unit = 2mm). 
A: Before treatment B: After treatment C: No. 1 set-up model D: No. 2 set-up model 
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Figure 12. Case 2's treatment progress. A: When treatment began. B: Seven months later. 

C: One year 4 months later. D: Two years later. 

.4 

B 

Figure 13: Trimmed maxillomandibular relationship, 

from lateral cephalometric radiograms. 
A: Before treatment B: After treatment 

CASI:: : 2397 

Figure 14. Superimposed (S-N criterion) lateral cephalometric radiograms. 

Solid line = before treatment, dotted line = after treatment. 
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Case No. 3: Skeletal Reversed Occlusion Accompanying Pronounced Crowding; 

Age 9 years 11 months; Male 

Diagnosis: Discrepancy Case with Mandibular Overgrowth. Angle Cl~ss III 

T 414 • f 
reatment system: 414 extraction. Treat with combination o D.P. method and edgewise 

method. 

D.P. Treatment Objectives: 

First stage: Correct anterior reverse overbite relationship and simultaneously eliminate 
overcrowding. 

Second stage: Guide eruption of second premolars and some space closing (subsequently, 

finish with edgewise method). • 

Treatment Progress 

Treatment ½ 1 yr later 1 ½ 2 yrs later 2 ½ 
Start,i:s:.._ __ --t--------1----1""-----t------

• I p· S --=econd Stage IE Edgewise :-J: I Retenti_on 
i__T_re'-a_fin""". e_n_t_G __ (?'-al--1. __ 1_rst __ ta-=g_e _...__"' __________ Method "'"-'.;.,.·--------

ISet-upmodell No.I~ 

D.P. Used& 
Type of Orthocon 

;:. '·'-~~ 
:.,; ~---.-..... -... 

No. 2 ~-
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• • • PROF h .. OCR""'1 ♦♦ • / 

I 1975✓ 12✓ 11 38 19YIIN 
C 38 
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Figure 15. Case 3 's profile view (left), panoramic X-ray view (center), and profilogram 

obtained from lateral cephalometric radiograms (right). 

A: Before treatment B: When shifting to edgewise method. (Anterior overbite 

improved using D.P. only.) 

'. 
I 
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• Figure 16. Photograph of oral cavity before beginning treatment. (Case 3) 

Figure 17. When shifting from D.P. method to edgewise method. (Case 3) 

• 
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A B 

C D 

Figure 18. Photographs of Case 3's plaster models and set-up model's occlusal plane grid 
(1 unit= 2mm). 
A: Before treatment B: When D.P. usage halted. C: No. l set-up model D: No. 2 set-up model 
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Figure 19. Case 3's treatment progress. A: When treatment began. B: One year 4 months later. 

C: One year 8 months later. D: Two years 11 months later. 

A 

B 

Figure 20: Trimmed maxillomandibular relationship, 
from lateral cephalometric radiograms. 
A: Before treatment B: When shifted from D.P. 
method to edgewise method . 

CASE·: 2328 

Figure 21. Superimposed (S-N criterion) lateral cephalometric radiograms. 

Solid line= before treatment, dotted line= when shifted from D.P. method 

to edgewise method. 

15 



• 

• 

• 

Case No. 1: Skeletal Reversed Occlusion Accompanying Mandibular Overgrowth 
(Figure I ~Figure 7) 

Patient: Age 10 years I month; Male 

1) Status Praesens 
Facial impression: In profile the central facial region was slightly concave, and 

protrusion of the lower facial region was noted (Figure 1-A). 
Occlusal impression: This case was a case presenting anterior reversed occlusion 

(overjet -3.5 mm, overbite 2.5 mm) at dental age III B (Figure 2). The midline of the 
lower jaw was deviated about 1.5 mm to the right of the upper jaw. 

The molar occlusal relationship was Angle Class III (Figure 6-A), and there was 
inadequate space for eruption of the lateral teeth on the upper jaw (Figure 1-A). This 
case was one in which a so-called construction bite could not be obtained, so it was 
classified as a case which included absolutely no functional factors. 

Cephalometric radiogram analysis impression: The maxilla in particular 
exhibited pronounced mesioversion, and the configuration of the ramus mandibulae and 
angulus mandibulae presented a pattern common to a skeletal reversed occlusion. 

2) Diagnosis and Treatment System 
The case was diagnosed as skeletal reversed occlusion accompanying mandibular 

overgrowth, Angle Class ill. For the treatment system it was decided to use the D.P. 
method throughout, from start to end of treatment. It was decided to deal with the 
inadequate eruption space seen in the maxillary dental arch by resolving it primarily by 
aggressive labial expansion (nonextraction). Furthermore, since this case was studying 
the effect ofD.P. treatment, it was decided to proceed _without using a chin cap. 

3) D.P. Treatment Goals 
D.P. treatment goals were as described below. Set-up models were made based 

on these. 
First stage: Shift the maxillary anterior area in the labial direction in order to 

correct the maxillary anterior area's overbite. 
Second stage: Shift the entire maxillary dentition mesially and guide eruption of 

lateral permanent teeth. 
Third stage: Shift to finishing and retention. 

4) Treatment Progress 
As seen in Figure 5, the effect of the first stage treatment was that the relationship 

between the upper and lower anterior teeth shifted to edge-to-edge occlusion three 
months after starting to use a D.P. However, the lateral teeth were not in occlusion (the 
molar area had an open bite). Therefore, in order to move the treatment ahead, a D.P. 
with harder rubber (Orthocon-M) was used, and a more highly active orthodontic force 
was applied to the maxillary anterior area. In the second stage, the entire maxillary 
dentition was shifted slightly mesially, and simultaneously space for the eruption of the 
lateral permanent teeth w~s created on the set-up model, and eruption of the lateral 
permanent teeth was guided. The dynamic treatment period required I year I month, the 
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lateral teeth eruption guidance period required 7 months, and the retention period 
required 9 months, upon which treatment ended (Figure 3). 

5) Treatment Results and Evaluation 
When employing the D.P. method for reversed occlusion with a skeletal pattern, 

important points when realigning the typical set-up model are primarily the mesial shift 
of the maxillary dentition and the simultaneous labial expansion of the anterior area and 
lateral expansion. In this case too treatment proceeded by making set-up models in 
which these points were aggressively emphasized in the first stage and in the second 
stage. 

As a result, as seen in Figure 7 and Table 1, the expected labial expansion of the 
maxillary anterior area was achieved, and the individual proper occlusion was obtained, 
as seen in Figure 3. 

Therefore a comprehensive evaluation of these therapeutic results gives the 
following. 

1) 

2) 

In cases of skeletal reversed occlusion, high treatment effects can be 
obtained if treatment begins when the growth and development period 
begins. 
Labial expansion of the maxillary anterior area and forward growth and 
development of the bones at the base of the maxilla are slight but can be 
expected. This probably means that the rubber force from long-term D.P. 
use becomes orthopedic force and works on the jaw, and that the amount 
of growth can be controlled to some extent. 

Figure 22 shows superimposed occlusal plane views, and Table 1 shows the 
results of analyzing angles from cephalometric radiograms (before and after treatment). 

Before 
Treatment 

After 
Treatment 

Figure 22. Superimposing Case l's occlusal plane grid views. 

Table I. Analytical Values for Lateral Cephalometric Radiograms (Case 1) 

Before After 

SNA 83. 98 84. 67 

SNB 85. 09 85. 92 

ANB - I. II - I. 24 
MP-SN 32. 78 31. 38 

Go.A 128. 49 129. 81 

.l to SN 104. 58 121. 23 
TtoMP 83. 86 89. 55 
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Case No. 2: Reversed Occlusion Accompanying Maxillary Undergrowth 
(Figure 8~Figure 14) 

Patient: Age IO; Male 

1) Status Praesens 
Facial impression: In profile the central facial region was slightly concave, and 

protrusion of the lower facial region was noted. Also, a slight rollback of the lower lip 
was visible (Figure 8-A). 

Occlusal impression: This case was dental age III B, a reversed occlusion with 
crowding in the anterior area (Figure 9). Also, the maxillary bilateral central incisors 
were wedged into the lower jaw, and gaps of 1.5~2 mm appeared distally to the canines 
on both sides. The midline of the lower jaw deviated about 1 mm to the right relative to 
the upper jaw. 

The molar relationship was Angle Class III (Figure 13-A). This case was one in 
which absolutely no functional factors could be discerned. 

Cephalometric radiogram analysis impression: The maxilla exhibited 
undergrowth, and the mandible exhibited a slight overgrowth (Figure 8-A). 

2) Diagnosis and Treatment System 
This case was diagnosed as skeletal reversed occlusion accompanying 

undergrowth of the maxilla, Angle Class III. The course of treatment decided upon was a 
combination ofD.P. and chin cap, with no extraction . 

3) D.P. Treatment Goals 
Treatment proceeded with the treatment objectives divided intothree stages. 
First stage: Correct overbite and eliminate crowding through labial expansion of 

maxillary anterior area. 
Second stage: Excessive labial expansion, and lateral expansion of the lateral 

teeth (use chin cap from this stage onward, and suppress growth of the mandible) . 
. Third stage: Shift to occlusion finishing and retention. 

4) Treatment Progress 
As seen in Figure 12, set-up models were made to carry out aggressive labial 

expansion in the first stage and then a more aggressive shift in the second stage (shifting 
beyond the ideal position). Simultaneous with the labial expansion, anterior area 
crowding was eliminated. Dynamic treatment required 1 year IO months, and shifted to 
retention. 

On the set-up models the maxillary anterior area expanded a maximum of 3 mm 
in the labial direction, and the space seen in the mandibular anterior area became 
excellent when the lower jaw crowding was eliminated and a slight lingual inclination 
was used. 

5) Treatment Results and Evaluation 
This case was a so-called classic skeletal reversed occlusion, and was the sort of 

case in which control of the jaw largely controls the effect of treatment. I think that the 
question of whether or not the D.P. is the orthodontic appliance best for this objective is 
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one which will be clarified by future research, but in this case, at least, it is clear from 
Figure 14's cephalometric radiogram results that the growth of the maxilla was promoted. 
In other words, it probably indicates that the D.P.'s recovery force shows the possibility 
of being fully realized as an orthopedic force. 

Therefore evaluating the D.P. in this case yields the following. 
1) The D.P. can control, within some range, the growth and development of 

the maxilla and mandible, and can realize a therapeutic effect with 
orthopedic force. 

2) High treatment effects resulted from the combination of the D.P. and a 
chin cap. This is a new method and concept for cases of skeletal reversed 
occlusion. 

Figure 23 shows superimposed occlusal plane views, and Table 2 shows the 
results of analyzing angles from cephalometric radiograms (before and after treatment). 

____ Before 
Treatment 

_______ Aft.er 

Treatment 

. . 

Nn 2397 

Maxillary 
Dental Arch 

02ua10. 
~ ,ffllll" 

Figure 23. Superimposing Case 2's occlusal plane grid views. 

Table 2. Analytical Values for Lateral Cephalometric Radiograms (Case 2) 

Before After 

SNA 78. 79 80. 33 

SNB 78. 78 79. 44 

ANB; 0.01 0. 89 

MP-SN 42. 93 40.18 

Go.A 133. 38 127. 71 

.l. to SN 101. 31 107. 99 

TtoMP 81. 06 80. 72 
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Case No. 3: Skeletal Reversed Occlusion Accompanying Pronounced Crowding 
(Figure 1 S~Figure 21) 

Patient: Age 9 years 11 months; Male 

1) Status Praesens 
Facial impression: In profile the same as the previous case: protrusion of the 

lower facial area and lower lip rollback (Figure 15-A). 
Occlusal impression: This case was dental age Ill B, a reversed occlusion where 

pronounced crowding could be expected in the maxillary dentition (Figure 15-A). Also, 
the left maxillary lateral incisor exhibited a pronounced linguoversion, and a slight 
crowding was also noted in the mandibular anterior area. The midline matched almost 
perfectly. . 

The molar relationship was Angle Class III. Absolutely no functional factors 
could be discerned. 

Cephalometric radiogram analysis impression: The mandible exhibited 
overgrowth, and the mandible had a pronounced mesioversion relative to the maxilla 
(Figure 15-A). 

2) Diagnosis and Treatment System 
This case was diagnosed as skeletal reversed occlusion accompanying mandibular 

overgrowth, Angle Class III. It was a discrepancy case, so one could predict a reversed 
occlusion with pronounced crowding developing in the future. Therefore it was decided 
to treat this as an extraction case, and to extract the four first premolars. First, since 
treatment was to start in the mixed dentition stage, it was decided to start by fully 
utilizing the special characteristics of the D.P. while correcting the overbite, which was 
the initial objective. When the permanent dentition stage was complete, it was decided to 
proceed by improving the final problem (inclination of the canines and second premolars, 
and closing the extracted teeth space, etc.) by using an all-band appliance (the edgewise 
method using D.B.S.). 

3) D.P. Treatment Goals 
For these reasons the role of the D.P. was played until the permanent dentition 

stage, focusing mainly on improving malpositioning as much as possible. The treatment 
objectives were as follows. • 

First stage: Perform serial extraction and correct the anterior overbite relationship. 
Simultaneously eliminate crowding in the anterior area. 

Second stage: Guide eruption of lateral permanent teeth ( canines and second 
premolars) and guide them to ideal position. 

4) Treatment Progress 
After using the D.P. for one year four months the anterior overbite relationship 

and crowding were corrected. Subsequently and continuously, treatment proceeded using 
the edgewise method (with D.B.S.) in order to achieve the final occlusal relationship. 
The brackets and wires used in the edgewise method were removed after six months . 
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5) Treatment Results and Evaluation 
This case was one in which a skeletal reversed occlusion with pronounced 

crowding was treated by a combination of the D.P. method and the edgewise method. 
Therefore employing the D.P. method in an extraction case can be evaluated as 

follows. 
1) Future orthodontic treatment can be improved to the point where it is easy 

and concludes in a short time by performing serial extraction in the mixed 
dentition stage and improving malpositioning with the D.P. 

2) 

3) 

It is possible to correct the overbite relationship and set the growth and 
development of the jaw on the proper course early on. 
Inclination of the permanent teeth occurs in an extraction case, so an all­
band appliance is required in the finishing stage. 

Figure 24 shows superimposed occlusal plane views, and Table 3 shows the 

results of analyzing angles from cephalometric radiograms. 

\" 2328 

Maxillary 
Dental Arch 

Before 
Treatment 

When shifted 
from D.P. method to edgewise method 

Figure 24. Superimposing Case 3 's occlusal plane grid views. 

Table 3. Analytical Values for Lateral Cephalometric Radiograms (Case 3) 

Before --:-When shifted from D.P. 

Treatment I Method to Edgewise method 

SNA 81. 28 84. 03 
SNB 81. 80 82. 76 
ANB - 0.52 I. 26 
MP-SN 35.85 35. 32 
Go.A 134. 46 133. 57 

.l to SN 99. 58 114. 99 
TtoMP 86. 07 81. 12 
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Conclusion 
This time I have briefly described the D.P. method used in so-called skeletal 

reversed occlusions and its treatment concept, and provided three case reports in which 

treatment began in the mixed dentition stage, and described their therapeutic results. 
Incidentally, if one evaluates the D.P. method from these cases, superior 

therapeutic effects are achieved if treatment begins in the individual's growth and 
development period, even in skeletal reversed occlusions, and the effect of controlling 
skeletal growth and development to some extent by using the D.P. for a long period can 
be expected. These points can be understood as the rubber's recovery force being 

transmitted directly to the alveolar bone's musosa and acting as orthopedic force. 

Another feature of the D.P. method is that a higher therapeutic effect can be realized by 
combining a D .P. with other orthodontic appliances. In extraction cases, if 
malpositioning is corrected as much as possible until the introduction of the edgewise 

method, and if treatment or occlusion management is carried out using a D.P. until 
permanent dentition is complete, [the D.P. method] offers the benefit of enabling removal 

of the edgewise appliance, which is a type of fixed orthodontic appliance, within a short 
time. In other words, replacing leveling carried out by the edgewise method with a D.P. 
in the mixed dentition stage is a treatment method which shifts teeth biologically and 
rationally, and achieves individual proper dentition. 

(To be continued. References combined in final article.) 
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.!:: .:. 7:> ""C'. J:.·,rc; L 1.: ~{t!Jt,.. .!:: 1:. D.P i'it l!: ~ffJ 

-t"-o!l.,}{;1:.1i, D.P IJ) ii --->!e/fiJH:·-H)-:.:t~J;\,:iliJI:. 

ff.~•i•.:. .!: -/J;-r; ~ ~ t:. '//), :/1{;;!:°:") <il.!1.1.lf.iH: :+:~ t 

l, t.: in~$,:::. lt .,., '"(". .:C 11) tt;~~7J * ! t , , 'J ,:::. i'ih! 

-.j, {~Jfl..l::.,7){il!flj ~ -'\'i'~~Ji_J:.Cl)jlliffijRj fl, /:;/.:~I, 

t t ?Ji< ~"f-1i!fi--t -3;:. c n: -t: ~ ~. 

l, tJ • L-. Jx°'Atl3(frm~Hfll(7) cp-r; t, ,b 1-,\l ~ ~t~ 

(skeletal pattern)~,::: t, t;; ·j i.rl:::~J"l'ii, •t({)iW!f;jc 

a)~:a:8'1~l?i:l (il:i:fi:i.: .!: 1, ti- -5 ~Ff) rs. c t1• .-, iK 

~~Wll~ ~it~~ 1J;; ~ :\11 ~ •, ;,5 J:"fl8i.i:i•<l) r&·R 

;e'fi',,, 'l -:,-C1Jg~1;~. ~TI:ff,#,tQ)~.9Jl!i~*~ 

<. r~1r: ,j ,t {I~* t ts.;.:, t.:. (-t ::. , lf,&;Wl~~ t raif/ 

;ii'.l;:51! b :..tt ,-, (7)f.&~a-'.Bl < ~,;- -3.:. .!:: f-::.tt. -5. i.., 

t:.t;;,)-r:, ~ttt-- l:: t t.c "Jf-i.~113t.itl:::.D.P~'?il& 

)lJ i" -5 ii}.g.1:.1.t, 4'/f l.:.~11:1£:J'f:J t,r.t~~:t fr' ·hi-1-:fi 

-;, -c ;?• (, ~H~-t;:, :. c ;¢i~~ c t ,Q'.,~ l:: t1. -:i. 

.tL 
-:t-: 
l:.l 

1,• 

* (l¼!Jltl!i!l.Grvi~td'f.t~:!l::) 

-c:: =. "C'~\El11.. ,;JJtf1~ c:. <., t;..; .&1'tl15c1l-1.:. t-t 

.r, nP$~~~~M*~~~~ ~ ~ t ~. ~~ 

,:.1JW!t;, 1",tii* ~ l1~lib 1., t:.~~t91J ~rti!Ht 1,.. "ti._f;~ •::,,· 

-"t q-) ~~1~WJ:W: ~ ~iJfi3J I:.~ I ~ ~ ~ ~**~ l::. 1..- -c 

I- ~tt&~~-~-~~nP~~~~ 

1. :&•-~-JUI 

Witte: .:: {, t.r. ? &1t-ti13c*I.: ..._, •·' l'." Ii, -~I;! 

rn1Tffl~lfJ)i,tEiJli~~-fi: ~ :iE'ii; t.r. {ltjR(f.J!Jji;f.: l.:i!k:· 

-r .:s ::. c t:. ,t --r: t,i: <. , .I:. r~frd.> l\irfiHl'1 t.r.fft!iii 

flf. t c';Ci'1-t' o•.fC·~t.ltJliJi> Y.) t.: rt 1:., ~ .:s~~m-~ 
:~ 

rl'1t ... 1~~ti~~:::. 1::.~Z:f-.1°{, =.!::ii~~"'· :~ 

L. 11• L.. ,m{:t,:c1)~:!.He~tJ~& t, B:/i!littll#~I;:.~ 

f1• ,., ~ff;1ff.~ f,gkfi-rtt.,:f, J:'"F~'f?q) ~'Rll~~i ., 
A?.'.'7,i'~Jt.: :iJ 1:. J: ,_, -c ,t, !> t';~ :::r :.., t- c:: - 1v·t::,: 

cl1:·r:1J-.;g-c:t,-r, Cl-'b.tL"i:"•'o. 't:.!:;Ui, ;:~ 

"JJW!: L -:--jij~l;:,~#j ~ ~1..-c~-, {>tm:i'E~~l.:.'ffl~ 

ti'iJ'~~~i,;_;;, I)• ;:_ 11)~~:f.l, 1;:;jt1t., ~_h~IJR-~ 

-;JJ (orthopedic force) ,';~, ::. ~ l';Hl'-JI:. ~~Ef.JI\ 

{!i!J < h:::.~.,"(' It, ~ < OJIU&/:t:g~tl' ,;f~,:Od)~ 

'.:k;.!: L-1'.'~~ o:: .!: 71:,: ~ -Q. 

-t":. 't', !;J{·~&~USci3'miififti 1:. ~-i--=> tf=~ij~~ 

u:'i'W11:.-::,~,-cJ&"-:1 !:i"tt.11, ~,i::iE;iJt>ff:JlH 

+"Jt1:.i-i§"m-r ~ 9it-JtJ• c.,, "(' ~-::, ~ ;-;r ~1.,,9;'¥~1 

ii~~~ IW!~fr-r -5 ;:: c t,~~ '!I: L- < . ti. "t:., '°= d:>~,J 
J 

-11,t-c 17)ratX~(I) r,~?.H:: ~:it..;; 1t o :m~n.~f!f ~~ 

112 New orthodontic divic:c·lltrwni.c: potitioner (D.P)-IJ!. Case rcpOrt• of / December \980, :So. 4,8 

re'lel'9ed occlusion (Part 2) 

NOTICE: 1ln3 ma.eriti llll\}' kfi pr~ts&'l.61:, 

., CGJJJrlpt Ii~ f!'!~~ 17 IJ.5;. G~Js) 



:. 

: ~~f91H:.· f6 !n. t~ :- • 

t!m~l!&;,~~'7'!~;';- ':: :. 

-~T-5 D.P ~O)lf:,<'i 

llftta-M 
t1.t1.:: -;, , , "'( a. - -'n ... 
::iE~t.i:fv.f.'.'Ur':11\!.lf.(<: • -~.- .. 

~-f~•~1"v'li'J(1fui'i'.Jt~ r:- :;-. : 
) 7-i f.: ,t t;:, /;, ;:, f'li: .. 

·.r, ,:_ .. ~ tJ'•~l •. 

?W°iJ~~ {, ll:E\1.~t~ll!i !;;i. 

;. J:. r·~•i:i·"" ie tr•/. 
, tHtt :J :.,· 1- u- - -~ , 

:ti"'C'~,~~Jl:=!h.ir~.- > 
i~~,:·,;;1<11, ,·,AL•:.:.:;,,_··. 

(!\ .= Q) lif1~:.: iii'!'.· 

Cf)~f.j.!~~/4, :',I.",]',,; 

'~~-
·Q):/JE~j{.:: ~-J- ;:, i"f;l\i . • 

·tt,1:!, ·~il::/Ji•f: 

i"tL<. ::£1'.:. -':.·•'•, '· 

~l:E--:5 It~ :,n:i!ft,: ~!'I-; 

ember 1980, No. -155 

L1\.,.l.,.l\. D.lU.J.LC.J.Jf 1LL ~ OUJ/019 

~.•1.J !: \,,P;I;_~. 

1. D. P t chin cap QJl81J-Si.,it' 

_ !1-li'?1'~~~o:,-flfi"t' ~ -;i chin cap !t., ~1:. 

• .i;-!,:·11trr1i ..... ~~1,.:~"# L "'(,, -3·1l't~191J~ 1:; 1:. 

·ii. ~Q)~!jx!J; (over growth) ~1l)lf!l!Ji• 

i . :'.i-:o~m ~.t-t-Q. 
! :~~. nP~"t'M~~~M~~~•~tB 

I

.· .. •inr/;~~:!ill:fr-l·~l:.:!!JH~-t-Q:ftW1~•r,, L 

• _.:·o.P t chin cap Cl)~J,.frb-lt ({jl!FHB;!;W) 

• _.-;:-ct, ~"'ra~:1Jit,.:J::?-C~t.a,) tMi" 

3 . ·'.,. i• t;. :b ~. ;: Q)Jjli;"t' 1:l:, ire: '/li'fW•~j},J ., 
1 ,,:f)]·t .ri t::.t.> Q) I=;! 1¥-.l!' 'b-:, t::. D.P t "'f~1j-'1)~ 

./~l!Ml!!.J-J-7..tHt-Je::'!,-,t::. chin cap ,!::'7)-j.t,: 

_::.,1:IIJ.:i•,;i b ~ 't', v.lH.1/x~~if"'~*(f:Jt.;..H.; 
-~it~' .it. 7.>. 

3. Set-up model q):jij~J'1'1JB Ji. 
t ·1' .. &~~~"'ttf:&-~.,,:-? -!,, 2:"~t-t11i:.~t-t 

. ~:. ti"~ & ~,.ti,{, l?t'lM;/1~JI:: ?I§ t. "(' set-up 

,!d !t ~\lte .:::· c!: 1:: ~{f--r o. !Mi 1::, ;Ji:~ t;:- .!: t, 

.. I,E~J;::;iQ\'"C 1:;t, ~Mbt.i. l:: 1::. J:. ., ·c ~i' 
'.~L>L'1:>~@) (~H€1¥-J[~H-I.: J: -o t GIJ) 1l'l:l: :!:. Iv 

1~·rr ! ti.., t.: It.>. ~IE&~ :ir--t~11)§ffi/11:J: -t 
~ 1't1¥iHtrt-:ri'.'~~~ L- t.t. it Jut~,,, t.t., ,_ -r t4 ~, 

]).P ~ IJ~fl'!l.::~~l°L t.::l~.~;0, '?, .,t IJ jf,,"-1, 

. ·.,,;:j, 1 ~:1E1"H.:-&,::..r+.:t. l.5 ::. .!:: -'~•ll•~.: ts.or.: 

,:ei-up model J.:'z<G>) i../il":> fli'.#~1/1]1::t. ffi~r'l'-JI.: 

,~ : hrs.< -cc,):ts. ,,tJ:•'· 

:

1

.t ·:: i:. ri, J:.~·rtil~%n.Hi (under growth) z-
• ,. fi:i:tP.x~ "t.>,1. J:~1§'~J§;:f+:~ '¼il!!J1.ift,J ,.: 

. ,),!!1m1;i1::E-&r;~ I~~{,~i.:~~!f-t-7.>)L, L 

! : ,e-,1¥c'.i::. ~..., -c 1:l:_l:~Mih~ll'-13~ f~•l17rr.rJ i:.}.;~ < 
t ·:L'~H'Fi•Q. '$.t:.. ~-€;-,::.J:•,--Cr,:, J:.~ififl 
r • ";{) □ l?iflr~rni';: tti ~m;:"' AJMrJt.;.. ::i' .L. (rrt; 

} ·.:, ~.g-1:t. ~~IE1Ja- :~IJ:l~+-c) a-.lj.;;to::. 

i : ~ -,-::-, _!:,;J,lifj·1)iJIJ;/5' ..... c1)9~'Fft(/eil!;~ -tt~ 

J 'J -;; t. .,, t.:: 7- -'i" "/ 7' l!- r, ~~~mi I: 'lfi~ L sct-

4 
model ~$1J.fi=·t"-':i. ~ -r. ~~~Q)t~I~{t--c:-

:ti (, '1)+JiliH:·~llt!_gJJl.:rrv' set-up model 

~tll (-~1;:.1:1rn~ff!+T"i- "t? 3 ~ 4~ t ft.~) 

11~{1!~- ~. J. -f~~ l &-;t!Jl;r·(' Ii:, ~~rt.rn~ltH:r!J:~ 
T~~~~- ~~~~~~~-i"t'*~<#~t.. 
V}fJ~.3/IJa:-rf?. ~--~. ~ 2~!1ilitl• f,~ :H~~~q) 

•m~~~ ~~ti"~&~~!>tCt~-~-
1f9'Ji" Y.i. .= rTl .l: :i t.;; J_>!f1l'Ji-c; 6~1:JIJ?: fr ;;. l:i. ~;. :Ji 
-!if:~ {,t..:'j~f91Jc1'J set-up model Q.>~.~t1,,;t 

7.,, 

4. >i1iiUa:~~Q)ilJ.J.. 
iB.f.t'!iifiJ:J{/j ,:: :t-:i,, "i'.'. ~iEII.JC~ ~ *~ 1.: liJi ('~ 

!!ikl.11 c,, l,. !::t 1,.. !1.:. G')fl\!j~1.::~(@etlt~(~1:.1t, 

m 1 iLBffi,: '31 ~~,: t! ~ l ,1,str a:- 4 ;.$: tlitt' 
~) ~ffbh~. -~. a2~~~*!(~,;I)~ 
fD cffi~IHl~Jttl7):1c~ ~ ,::~~i:nati-~ '=> ~•1.::~tJ i-:, 

.tioffift (Pt,kl>o dh,crepnncy e::if--J-~~) 1;: 

~.It.I;; ti.ri. 

c.:.-:, ~. 1Jit!&~-ta_x•,;I) f,re{,IJG') cfl1:.1i, dis­
crepancy t,~J.fj{IN'i'.' {il!1[~~t,• fi·t;,n.g:!i§½:IJ• t. 
rt 1,.. 1-f~ io ,:, h-">. =- Q) .l: 5 t.t flE f§IJ 1: 11, D.P ~ 

.:" ffJj~~ ifiit,.r, i&J~1:::J;s~,-z- i.!E~t2<:~tiifi'bii, 

~- t,,n, l-. t&:°ti·:llE.~ll::-. D.P tJ;:;~iiiffl t..~W;½I:. 
r;l:, :f;'i,,;:ffi,J:15:ik.?\i!i#1.: ;t:; 1r•-C1ii'Jj/aQ;>ffl~t,t~~ 

TQt.:..r:>. ,kt,\§'jtl~~~l:.1;l:~~~~ti!i (-~ 

1.: edgewise itt,t_fflp i',tL{,) "t'f:t.l:11-Q&!°•J!~ 

11: ~X "( < ~. ~:: -t-, V,i:@'1.Di-/91! ~ l& !> f& :d:~·* 
1.:c:l:. D.Pi;I;.!;: edgewise ~c::11:>*Jl-71-~b-ltt.,:~ 

*(I~ t;. r.;~f:trit .!: ~ ' x -o . 
l:J.J:., ~tH:: t t t,;.:; &:1-t~x.g-1;:Mi"-:i D.P~ 

il)~.i/1. e: IWl'lt,.::~...-:1::.n:. :.:. :::: "'(-ill!.g.~:y,J:ltlJ~• ~:, 

rf-i1.:t(~:r~iz5 L- 1~ra~~1 Hurl.., -"t" (l)'H,~~~1.:: 

•), '"'(¥1,!f!;· L -r 7+ r:. "'· 

II. D.P~I:: J:: ~~tt&':~113c"S'(l)~9f§tl 

2lft~~~~~~~--i~t~5•M~~ 
~l, * 2 t"E.~J;tJ:.~it(f)'.#;~1i! ~jjs:-t=l.i~J~. c 
t r.: ?trt1\i,;,Wftt,5:~~-@' "C' 'Ii>,,,.. :J:.1~~ s 1!1111 
:Hf\...:• 'i!11~ f!: !:: '!., 1;. ? ~t.:!:~:kt~-ft (discrep­

ancy case; ·t::, ~~*t.i~fi",,;,.:n:'ci D.Pi'J:;1:: 

edgewise ~1:lHlJ,,.1}~)-tt's: ra~i-ilt!l')t.:: ~~]"t' 

~-=>-

I 
i: 
! 
i; 
I 

: -.::~ 
: : ;~1 

•:•:} 
·. ~; 

j / ;~ 
• : . -:~ 

i-. .p 



~tltfr : 1-·~·R·cn ilP;n!i::IH: ~.Yi Y., :fftf:F.hi?.tDQ" ~. 

Angle ID*~ 

l~~:nJ!· : D. Pf}.;= .t o~Fnz@•f.f.{91J. 

(D.P GT)it~j,;IJ"-'!::l\!ll'Jt-i• oQ t.:.1h 1-: 

chin cap lt{f)fj L ti.'/;•,-:, t::..) 

½ 

l§et-up model I 

n. P <11rcm.~ at 
W. 1 ~19g: J:~M~~c1)¥fffi1J11t:k~i~Jt~M~ 

(/)a:~. 

m 2 iim : iJJ1::t"5k!1-.."'Gf{tt¥-c11rnw~~­
m S ~~: i¥,7.El.:ff~. 

1½ 

• •• Pt:1:CS' fLOGAFlfll •• • 

1 1s-r,,g:si.1G~ 38 1&':'a1r"' 
S 1988✓ ~.A ✓ l 'T 4A l C:Y:!18'"' 

I 

l 
I 

( 

I 
I 
I 
l 
I 

I .... 

2½ 

I 
I 
I ,-

S!'! l lJEfilll 0001,tifl{4~'T-l't UD, ,,1 :HXflil.''i= 1J (111), llliJ~~(iiniX:'4!J\flltf'i=l'l.t IJ*!-'Jf.: 

,·"'? < "'7''7.!, ( (i) (NEAC ;i200 ·:;,, I.:" , - ,;r - 1,1,j(~-i,iff·::- 7, -'r ~, i: J: -:iS-NJ(~f.'ib-tt) 

A : f!:i,W B : 1fr!i'i 



Htq) •iiill 1,18 't.;:.. 
j. 

2 -<1::f~ 

3 ri1;ft j 

o . 3-~- J 

2 

••• (r--··- -. 

: -~---. l~--
I --' ' ~ ,.. ,._ 

-r;:~i;:. :_1 ;J<:.',;".: 

oS-N,fo:l,,";.; ·' 

, ...... 

L;\..,.Ll'\. DJ.U.LtJ.L.V' J.LL ~ UU;>/U.ll:I 

11.5 



\.·V~~ U.LV~U-' A,.L,.L, L&JUUO/U.Ll:I 

B 

' .'.'1 

7-; i;,,,l ~Z,:r-ff::!1':!c ret-up model ?)l~,,,.·Li•~""= 

: 'iiiri B : t!li~ C : No. 1 .r,;-"J sct-1.;,; ~ :ca 

D : N"o. 3 ·'q<T.> &ct•up modE:I 
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~~.. _ ... -_er~!~?~~-·~-
--. ~\'.",.t: n~.~ -- •. ·•. 
'~-··.;;i ~-~_1·· ~ •1 • • 

• ···-;"";_~.z > --:: 

:I. 

/J 

B 

: :nm). 

l.\..L.-,. .OJ.V..J'-LJ.I' .1..1.,.1., l{fJUU//U.l.~ 

l3 3;',Plff C: I :!f-l>I:: 

CASE :2474 

~1977. 9 

----1980 _ ~ ' I ... ___ ~_,,' 

~ 7 ii1g1,tiili%Xt,.lj;'.4J- .-. ;:,b~':;,n-tt (S-N :!ii1';). 
:_;~¥:~)±f.~~~t .\~:;_:::ii:::;._~~~~~-;-. 

JJ.7 

B 



~li'ii-: l:.~~.t):J;'fiX~tjg¥,9~~-ti&{(;r11~fr. 

Angle m~ 
1f:u~:1Ji+ : D. P ~t.: .l:.; ;Ft£"Llfj_if;lf. 

chin cap I:: ~ ffl' ffi 

~ VVO/ V..L;;'J 

D. P GO ittHHt-J 

~1•~=~~m••~~~•*~~~~•~ 
OOf;f:"->t!lc'N"!: ~~q>m~. 

ffl 2 at!!\;: fflffi~t.i:.tiOIJltt I:> V:l.:iJlll;frtt:;k. 

~ 3 ~II?!': -(Jit~:1:#~-

---- Chin cap<7.)~ffl-----i 

♦ .. -- Cl!PHl'I-DE'IAIC -~YSlS •H 

··•-11.- ... 

J J:,7&✓0'f✓CI 38 ■STU"' 
e ae 

e3$'T 
-0,0::MJ~I 
F 

1 sa1s,e-r.,e1 ~ e:tiT~ 1,-i 
e )$'7~e~.,1:: ..,_, lS'l'9lM 

ims ~ftll2 ~OOillfffll~,:i C:li:J . .,.{/ -:;-~x~,;.:n (~). 1n1J!f1~tiat1X.f:li!J!~2i=fiJ: 'nf:M..: 
7°07-< C!f'7J.. (:U). 

A : r,f.'iiY.r B : fl:i~ 



liitwJTitl~IW>T~fll~:/1!:k ,::. J: ;;:, i::: .--:, l, 

~qJi!t~c!:: isLtlJ:llfi'a)!WH'i. 
~1¥;,~~(l!!!ts. '> tF1.:.oo::1:nE: 1,. 

~1.:.fl$9 . 

.. C£1't4111.'"''lfllC -nrs ... 
• J~OQlllft1 ••• 

1'111 ~CN;'TlltJi; AIIIAI...YSIS ••• 

f:"ILOOA.-=r-a ••• 

"".., __ ... I.J4Va'.l..1..oJJ" J..L..L. lf/JVVl:11 V.Ll:I 

11!) 



.. V ... V .. VV VV IV \.,'V.......0. U.&.V.1.f.lLIU., .&.L...L, 4:!,J UJ.U., UJ.l:l 

A 

C 

~~ 1 J~ :9: 2 ~~Jff~Jfill J:: aec-11p model con~f-i-tfu·;~t:1 -:--

-' '.;i!IJ jj : Wilt C : No. I ~;-q;, sc~-u, rr,,_.,:. 
i) : Xo. 2 -',}~ set-up model 

1 '1(; • ••• io', .;r;::; i De~e:nber 1980, No. 458 



' ,, 

' \ 
' ' ............. 

,_ 

.......... ~' 1r-' ; 

- • ........ ____ '.,_.,.' 



uo: u l.•\.,.L...'1. D.LV.JlLL/ 1 J.L..L. 

~ltlr : -f~:i/.i,l/J,t.ti 7.!:" t (, t, -::, dii;crepancy case. D. P (J) ta~ I'! l:f.) 

Angle filit& 

i-a~:nif : {-;{- t$i:titHi'Eif•J 

~ 1 ~Ill! : FJfJ11t'$:iiEt&~OO~ t c&~-t ~ t ~ 

~ ,c. crowding '7.) /W~lli. 

$ 2 ~~ : W, 2 ,J,Sffi'Oli\41:1:l~~ .!:: bf;~•l'.!. 

space dosing (f}.~, edgewise ~ 

"(: ttJ:. l:l' -5). 
D.P~c edgewise f}:ll);fdl.7,r.{;-:b-lt"I.: 

[ 

J:. ~rt~. 

• , ~>-l"J"t.. ff11;l ·.1r ?,In 

~ .t. ,iu: i.::i 'l'J 
{I I r,jl: t.:I f • 

½ 

!Set-up·modell No~ 1~ 

.. --~l'i • ~ jil 

l -'1~f& 1½ 

!Edgewise ~I 

••• PROF r ... cGRAM 

I 1~?$,1~✓10 ~ O~Tll~ 

I , .; 
I 

;, 
C 38 

~ 

2 1s70,ea~24 aa e~1eM 
3 197~1as,e2 3S • i•Y"M 

18lts ,,;;J+113 Q:>!lffiml~Wr'H! et:). ,, 1 "' ... xt,Pr-1.:i c111). tUIJ~:'it::r.x~~'<frlJ: ;; :Ri-,t..: 
·1;;: 7 ~ o. !f' '} J.. U-i) 

~+ 1 



Ull i:.i:.l l:tl:t 

~iEf:~~Wil ~i 11:: t.".( i'i'. 

crowdin~ 11; M;ii'i. 

,J,1;3#1"01iii.ilt\;lni4:: .; 

e clo!;ing lJ:.J.f~- edi.:.-w,,,. 

----

·o·JJ.u ;:.uo IHii;) l CL:\. .IH 0.lltli I l LL lff) U.l..>/ U.ll:t 

·, 



"Q"..>.I.U .:uo 00 I,) Ul.,L.o\ .IHUJ!LU/ J.LL 

A 

C D 

_I 
o<);; -~ ~: 3 o)~>;f~,u:. so,t-up model O!::i1Q~"::;,;,/.;·..:. 

-'- : JfiR :B : D. P ~q:,J.t.L-1.:R,\lf.!. 

D : No. 2 -';,-0) :&et·UD model 



~ mm). 

:-;,cdel 

H 

/J 

uo; .:..:. 

.4. 

1 
' 
1 
! 

R 

L 1.-L:I. .blu_llJ:.1)/ lLL 

C: l q;.e :bjjf~ 

CASI-:'. 23Z8 

-1976 . 
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I, 

L-1.,L:i D.LV.flLUi .lLL 

[fif1 l l t;lfi~r£:B:t: et t:. 5~t1&~ 

.;;* (('!fl 1 ~-[:!(l 7 ') 

.f.~- : 10~ 1 '11 Jl 9H· 

I) m~ 
AH>?mR,: fflllll\:~1:t, 'tliloo~~;trrtJ>l.:~1il!!J 

L. ""fl1Aooffi~a)~li\@!.1l~~-~ i:, t1...:;, (\;l(l l -A). 

~~WT.Ji: *!.fEft1J,:1:. irW-¥1$t:nrn 1.: ~~;:, 

rii!ffi"l'fl"S[i:,trl~..g- (over jet fl'-~3. 5mm, o.:er bi­

te 1J: 2. 5mm) t:-;'f--t"1;if;J1:itl>-=i (I~ 2 ). :iEcr~ 

1:1:, l:~r.:1,t L- -rT-~ii•:f:il)IIH:.t':J 1. 5mm iMtr L 

~tt'fm2:" :if- L -C 1,, ~ -

8ffi"'1.>~.g,~~l;t Angle m~ (1.:.:4 6 -A) ~~ 

1), J::.r~U\llj5jt~U)"i\ijli\:&!\!H:t, ..1::.ts{L.:::;r-:~~ 

l!'~~.:;, (~l-A). ll:.t.:*:IJ.{?IJ:-t, o':b~otli 

~13c-e-& H·i~-t- ,r, :. .!: ti•~~ 'J.,,::. .!::: i'.J• l~), a 
~Ef.Ja:H=-;1~ < ~i. tt -r "' t;. i-,~gtJ.: !flllffr L-t;.. 

9tlB X IHUf 7i!lt ~ffi"m Ji : ~n:. ""f;;Ji it~·~ L. 

< iff:,ui\lE{i'[ L... L- ti• 'h r~~t..: i-, a: t.:rWtffi v.>'% 

l'!U•Wit'.:l:Jx1(:t113E..g-1.:.~jffi L, ~,~ f7 - :..- ~ i1~ L -c ~, 

;s. 

2) ~lffiaJ::t1~:ll:1ilt 

r~'1.>~~-~tt~5~~oc•~~~- ~­

gle m~tl:.1:: 'Stlffi L 1.:. fb1M:n•i1·1:t, rMm1811€;1l;\:tJ1 

r,t~7l£~ --nvc D.P i.t~ ~/TI(..., J:.'~Ji:tlfj"flj 

8 !.:.~.~ ~)ti.;:, AA ti:1*1~0):if~~ iti"t ;"l:_t;:,lt,~!llJllll:1, 

~ffl•M~ff5=t~~9•~~~~fi<~~ffl 

f.E.~J) "i'.'~b' .::. !: ,~ f.1-:::ci:: L. ~- t.ct,; :i\i=fiE{§!Ht. 

D.P o)if11ti.'t,$J~~ ~J=t-t?.:, I.t!J:\c7),.·,. chin cip 

t:l:.{31:ffl L.tt ~ ,j;~•'i:tfl;i~~iMPti {,.:..!:I:. Lr:.. 

3) D. P QJ~'IIH! ~ 

D.P cl) i'a:/J.U=I (t-J ~ ~:;.I. ·t-" ,.: i£ ,, ~. Ser-up moJ­

d It . .:.t1J; l.:.i:!H. "'("~fpiHt~. 

m 1 ~11\!f: .l.'1,~t)iJ~~l1'> iJ-ll.~b&;1;,1 fi''",; [1(10 

-c.:-. J::~~1iiN"~~~il!!lJr1t.J 1.:T;j.[vrr ~. 

~ 2 t.~li\a': J:.~(f,rf1J~~~:ifi:,C.,H1,'ij1::n>tv'J-r-;s 

ttt~. oo~•~-~Mffl~~~N5. 
JJfl 3 ~11\s : tJ:J~_ If !: "IW:'i:i:: 1:.·:f$ <.,. 

4) ~fJU?li& 

m~ft~a. Iii s "i'.':>f--t J: -:i ,.:.~ 1 ~~,;T)1am 

-f{:f1iii 

--•• ltrii:c 
u2.1rno. . 
l-------!·fflTII• 

-·-----

---·· __ __I If! iill ~ ~ 
SNA 83.98 84.67 

SNB 85.~ &5.92 

ANB - 1.H - 1.24 

MP-SN 32. 78 31. 38 

Go.A 128. 49 129. 81 

J.to SN 104.58 )21. 23 

TtoMl' 83. 86 89. 55 
--·-

~J:!l?c:. t L. "'(". D.P q:,tJ::ffi ml#; 3 :iJ .R ~~ 1.:. .I::. rrnJ'Bi 

iHlt1'il~~t.,:~JV:AfPJc~f]i:1.:.~-? f'::.. L-75• L-, 00:ntJ!r 

H'f;:t. ~"Ftl.~~'~lm CSftti~~~c1)tt'!l;) ~ 

;1~ u·.:. -7:-.:. -.:, i'fl~~-~ii~-ri:u:ffl~:::f .b."' 

~'/!Ii!:~ -r~;:'.:j~ t.: D.P (z-- :I :::i ::;-M l.:li: it?>) 

?-:!: {t;Jll L,. J:.i;Ji~,j'(iffil Ii:. J:. I) fi!i-t'.:l:fl::: r1) ;f,j 1.- '~:iE:tJ 

f:-1Jil ;;-_ t:. ·~ 2 ~l!lf~\:l:. . ..t;JJltii9'J~~2:: :bf~, 

1.:3.Ir,,:_, JJti,J(.:~11l11-t ~ c ~!f,f l.:., W!J75'7!<~ 1@°c1)iUi 

/1\(M!!~ set-up l'T'Odel .c"i'.'...., < I,}, fll1J1J::rk~l\f 

~ i1Ji[:li;~ft~ fi·,, t:.. ~fr•~ ffi'~~lm r.:. 1&f-11J 

Jl. fJll]'15"~iUi!:t,~~~m1r.: 7 '}J .F.l, ~:JE~tl.iji:::. 9 

1J J J ~ !tif L.. ramH~ TL.~ ((,;cl 3 ). 

s~ ~-~•eff{ili 

Wi:f'.:l: f:' 1: t, ts. ? 5i:1t.t~,g-i~ D.P ~ ~:iUJ:J-J- ~ 

}}}~. ~ 1:.J:.~~~ljO)ili,C.-~Wl t 151~1:::.Mffi'l'l'IW 



:Ji'J. 

.---~------
' 
' \ 

x~~m~~~:5HJrilll Cfil!f;IJ 1 j 

~rr mlilf g: 

:~: ·-1--:: :~ 
- 1.11 

32. 78 
128. 49 

104. 58 
B3.86 

- 1.2~ 

31.38 
129.81 

121. 23 
89. 55 

• q)~JH Hr!~ 3 tJ J-l ~~ t.:J•. F fr,.·!­

;cfr«z: 1.:.~-::, r:... L- 1i, L.. m11 lj :; 

· ,:t;t~ (S#.r$i)•jffl~C1)~~t~' 

raf/la:--W-illi t) ~ SJ.~,}~ =1 , • .­

~ D.P (,r- ;1::, ✓-M l:.'JU: -:. 

);Jifllffi I.:. J:. I) f.!if.£{\'.: cT) (.'~ ~ 'J:/.:, f . •. 

~195-c.aa. ..l:.1iH>4tf1J~,;,- r ,1 ,- 1• 

Wrt"{> c ta11~;.:., fllll::15:n~v-.t~r,,.-c: 
, model ..t-c'-? < ".l, {!'~1hk'J.:: 

r·:> ~- mba"J r(;-tRWJr.,9 i.:. l !1, 1 • 

~~m!F,\ll.:. 7 -n JL ~'.ZEtglUH;: :, 

~~~-r u:. er~ 31_ 

(: illffli 
? &~115l.g--1,:. D.P ~e:irllilll·1 

ti~Jv':>)!r,C..-~!Ph I:! ~J~l,:.jjiJ1'/;l:1\;. 

U,Lo\. tHU,U.t.JJ/ .LLL ~Ulf!Ul~ 

>')~~. {g] 7 fl •·~(J1;:=J.< l ""t"ii~i" J: ? I:. . ..I:. 

·: :WrlWtl)'flf{l{IJJlt;;'-;:n•:wJ-1-¥ L t.:ill! 'J r.:.n-t,tt. ·r, 

~:~. =tt.G~~~-*~8*Lt~~Lt 
---~ ~. w.r1.:.ff-i"P-J$ctJ:-Q. 

n ~-YlJx:i(:f-o~.g.. G,') :11Ef!J "(' t, i'trb'irmitatial~ lt 

ril.-:lHe ~ !IJl 1;.: *" -c ~:ff,rt-n rt:, il:!i Hf.J~t~ 
~H,ijQ ~ i:: ~-"'C."~Q. 

11 J:{!;11lfrlli1.'15~lii001it:kt.r. L? rh:, J:!/.~:!i!illf 
-~·o)g1f75~i=?' 'b ;b-fi;,"(' t;, {) tJ•;tll~"t' ~ ~. 

:..nl:t, D.P ~~Wll~'l{tFHi" ~:. c 1,: J: r; ~ 
:., <l)fJ-J;~fP.'!&JE.fJ ct..:~, --C·WH,J-f,:~ ~. bll.:ft 

~t~~~-~ ✓ ~o-~~~=i::~~~~ 

:. .!: ~~~-t Y.d, rl) i:: ~-, ~ o 1.: ~ ">. 
:-4221:t. U,citilli:/;fi.~~~O):ffitJ.-ftt,it, ~ 1 rt 

-utx~tJtl~~•J.r.i:'1.)-fl"1~ft''.l-,Hir~*<f,1:rn1r cwn~) 

(rift.l 2 J J:.Jlfi'QJ:#int~t: i td.t? lx~l!ic~ 
Cl'A 8 ~!·)(114) 

:J:, 'It : 1 Oeil t.<=r-
1 i ~~ 

MitlFJr Ji : 1l!!J®, "t'.' l"i, rf:1 iWiiEi'4~ n•[l({J[!D L, ""Fi$! 

-=:a;O)~f:fHt~•~d, i,.tt?.i. t t:., "F~1:.;1-,f1}' 

• ::.1,,-.:: fu~>:11.J,h{i (~ 8-A). 

llJc.~FJrJ! : ;$:11Eff!Jf"tjj'~fpif;~•fil B G':l;1;i::f9i)·,:-, 

·./J:r\~H::. crowding t,,jg;t., ,-, h 7,, &~~:i:l-€!-"'C' "Ii,~ 

1j 9 ). $.. ,~. J:JAii!=i{llijq:i-1;1Jt;it1::J:. < ~ v::11',:: T-

·:,:: ~-S- L.. !12f ;,:_ jif,jfill:/i:\111!i£,C.,fltlH:: 1. 5~2mm 

,;,f,ilw:~ !I) ,·,ii).',, :iPMli! ,:::. J:.-:ffi 1:: "i:,J- L -c-F 
c; :: 1mm t'l,~;#ffl!J 1:: fg,,(ft L -C,-. -'6. 

Hl♦.i"t!~Wf-i:!: Angle illif1k~ ~L.--C ,,7., ,\Al3-

\. *~*~"~· ~<~-~~~~-~~=­
. t,:-.:- ~ t..: Pf,E.{tl"t" "ti) -2:,. 

a1u~x•!l~~•~t1tPFr;t: J:.!ffi:Fi"!:l:.~r£~~ 
~~L, $.t': r~ftr;t t>-t'~•i'.i: i@P.lt~~ :ir-Ltv 1 

6 (1::.:18 -A>. 

2) ~ffli;fc? .k 0:~:ll:1i"tt 
J::~·rJ·l7) ~1£~~ c t, t;.; ~-Ii& M~-ft-c;, 

Angle:: ill~!:~~ L ~- ra~fi}l·rt, D.P I:: chin 

cap .!:: Q)~[J,.{l-b-it""t'.';ii!/cl0-2:>::. c I.:. L-, ;i;:l;:i:·a/lf;_fil 

-&!J"t'rr?.:. c I,; L-t:::. 

3) D. P QJ~filiil fl(J 

ff~~§ ((.JI± 3 ~*1.:.,t It trot~~~~ o:. c I:: 
L-t:. 

~11 ~WT : J:Jii«,rG/fifflOJ-'51).U11t::k1,; j:_ 9 i,t~alc 
~-; .!:: crowd,T\g 0:mill 

~2•~=~•~w~~*~•~••C1)•$~ 
-:A: (.:;. <l)l/Htl!t• ') chin cap ~~Rl L-, rJA'ltO) 

li!<~~~H::J!"Pff~J-t-7->). 
m 3 ~~: ~"F.t-Q)f:f:J:lf .!::~~l;.:§Q. 

4) ;a-jl 

ft;~ti!id!i rt ~12"t'~-r .t ? f.:., ~ l ~11',i\'"t'.'ffl~ 

(t'.lfJ.~-!lliJtt;fd::ff,,, sl ~fc~,-c;g 2 fiJ:~~lt, 

.l:. 1) ffi~o':P'ifJ!UJJ (~~.tf.JtMtl~J: IJ ti/!Jlt111~~ 
®rt!>) e::ff-:> "( set-up model !!'.JH1: Lt=. ~ 
t~. ~{II!!~*.!:: 1;:.'J~f.:.i:(,"I~tiloJ crowding ~MW! 
L. /[j}J((.Jrf,1Ji.1.:. I £i:I0tl .R ~~ L~;tl.:.fj~ t:. 

!J;'i' 1.:., set-up model ..t "t' 11, J::~ wrtltm r :file 
-},;_ 3mm ~ "t'~l/lll751••H:tt:k L-, :!: r:T~flfl"it115 
i::.~.!I) ,·):11,-2:,~!liRl:t. rW,tC1) crowding O),WtJ!f i:: 

~;-f t1•ft'6"ffi1J@:i.'tl::-/:ie:}:lj L, t::: i:: ,: ~ fltEf t,.t,li!§ ~ 

;72..IO "!=.. 

5) ~'!!liUlc i'l<!d!i 
:;$:{.it ~J i"t' ' \ ;b --~ ,0 !11i,lli(i''.J ti.~·~ (I) &~~.g--'t' 

~ !) • ;i•i:J·Q);:, ✓ 1- p -1vn,~q;itt:iBx~~~:;/'i;:~ 

< ft.-./-,1"-o J:.; t.:/l{9iJ-r~;;,. D.P 1,it;::_C1) 13(!(Jl:. 

~ L.- t:::fllii:iE~lt!t"t';;, ~ tJ•Sn'fi, 4'~cl)~~§I!; 

i:. J:. ,, -::-~f-!l1(£i:.t.:.-o ii•.!:: .~.b:h.o t,1, '.t{;;::%iJIJl:.ll!.i 

._,, •, k. If, ife.!140Jiit['i,'1SX ~lit~m¥~Q'.>~;f.:;.i, ~, 

h .t~-ft'7)1Jx.:fd: f.@iffi t;-\tt:::. C ~ ;i,i I:, tP --r:,;!;; 

✓,:) • .-1-,1.J•;t{> t, set-up model (7)N~1tJ v'7.l' 

A.. 1=: J,: • ., -r Ii, D.P <1)~~5f:;.i]t.l•~,1&1Ej] (ortho-



UvLd D.lUJlLlJ,.lLL 

-!i-i1ji1 dHUIO-

------- il'/r.; 
...........,. JbM• 

it 2 1lUIW'.mXtiil~ffl-'•jJ~C1)~~ (J.i!{l!J 2 ). 

Im ;~, 1.m 1&>: 

~A ·--1--1a. ;91--·;:3;-·-
sNB 7&. 7S 79. 44 

ANJ3: : 0.01 0.89 

MP-SN I 42. 93 40. 18 

Go.A I l:Jj, 38 127. 71 

l.to SN 
TtoMP 

101. 31 

81. 06 

\07. 99 
80. 72 

pedic forccl .!:: l-.'.'-1-,tl:.Wjf~j"t' ~ ~ ';,f~{i~~ 

L,~ {.11') c~'.:l"5 i.;~ :;. 

-c"::. ~. .::. Q)!fi!{§\Jti, .-, O.P a::lHtlli L ~ J+.;:. t 

~rl1)~ ~ l::t.i; ?.>. 

l) D.P 1±, J:."'F~-W·Q)nx:t<Je~a:: ~7->lliull'ilPi 

~~~~~-~~~~t~~-"t:~9- ~­

.1J.:7Jl1)ff3~~/J;W.: e: ~~ :o :. .!:: t>~~ ~ {>. 

2) P.P !:: chin cap t Q)~3,i.-8-h~..'. jP,j1,, 

rh~W-1:Wdc~!b t::. .:. ti:i. ~tt&::-sr.t~{l-11') 

1.iE.~J IC. ~-t ~ ~ L ~ '1J$ :t:; .l: '{f. ll!J;~ ,!:: ~ • ~ 

l,'gj23f111$c-&ilii1;i~'.J¥a11:> 1\h-S-b-tt. 1< 2 i::!: ~]: 

~ X ~~~'.!J-A 0) ~ f;fi¥-J1-Hfrf.t.i* '-' iv> 7-i. 

128 r,,t-.."$'1-,!'I'~ .' December 1980. N11. ·158 

~UJ..01 VJ..:, 

(~f§!J 3) ~ t,V'•~ t- G if> f.t 5 ~1!£"->!i~llJc 

.g. (~115~[%121) 

!lt:ff : 9 ~111, J-l 9H'· 

1) :f.JltE 

Bttm.i: ~l~l;tl-'!ii~-W,J .!:: W-1~, "'FMffii~O)~ 

mif!.ll,fl,~t.> ~,h, r~1;:11,A,"( lv'/J:;.,..;.,ti.,r., (CTg 

15-A). 

l!!):-atm ~ : :;$:~-!rl]l±~~~!lt,ti'•ID B O)~;EJ;l)"t:, 

~t.:...r.~'1§~1]1;::tg. L lt'~~l::fli~!£-t" o::. !:: t>:-=f>ffi!f 

-e,; ~ ;s &i:f~,g--e ~ o (l~lS- A). -:t t::, ii:{l!JLI:. 

~ill!J-;O'ffi1.i:~ t.. < "B"1t!IJ 1.:.~{it 1..., t.:~~ ~ jr- t... r 
~f!lJti?-flB:. t bftJ•!J.~~tP~t> ~, h~. :iEqi~ 

l:l: Ill!-~ L "( 1,,, .!:, . 

E:ltirt~~,;t Angle m~!:- ~ l-, :l!!Hre~'.l ~=f-lt 

~< ~-~{,.: .!:: 11•-c.'~t,r.1,,,_ 

900 X IU.!Ul!lj.•~~Wi.Jt : ~ f::.rf:afttJ•~lit 

·JH:jj;: L-. J:~~1;:;,~ t..,"C"'F~i'-!"ti>tt' L- < irr,,t,,1::. 

~ut L- ·n,7., (1%115-A). 

2) ~lffi:t.tt1~1!1,tf' 

"'F~-fJ"i?)~fi.ltlH: ct t;.; 1ilttq:,J:i~~.g-"'C?, 

Angle fil$. .!:: ~ffi t.,. t.:. 4\1'1.; discrepancy ~ c 
1, t;. -:i ti=.Gll ~ ~ ~ cl) -e, ~::'!-*It~ l- ~ ,1t1;:~1ig t:­

!£ t. -5 ~~~-8- C: =r-ffll].; ~ t::.. Lt: ti>-:,"(". ~~ 

1,i"jl·li:~~ l ,J,8-r#u: 4 *tlf~-t i5~iil1E~J l:~;i! 

~Al~- :t -r. ~~#ij';y"i)WJ tJ• >., F,IWt."i-;;, :;T.~i), 

,:, , D.P Q)q1):~ ~ +,t-1:.ra ti• l- ~ti,~'":., MM aJ 13 

(1{J--c> t:, 7.:, 1J'!Zl!{a)~~ tdr-) .: 1: ti•,~ M:1~ 7-> ;:, .!:: 1.: 

L.t.:. ;tt:, :il<:9-.l!i'~JM~~~~~nt::.lf.¥.it("t', :It¼ 

fH.t'~ t;. ~ .. ~Jg C j::"l:tL!:: ~ 2 ,J,S-~ 11)@:~t;. •~ U 1.:.1',i 

~~Jw.cl) Wl~t..: t:) i;t~1j:,l'~~lfi: (D.B.S. 1.:..):. -o 

edge.wise ~) ~ JB .- -c&~;i- :{, :nit""("Ji ~ -::i .:: 

.!: i: Lt.:. 

3) D. P Q'JiiHIR I!!~ 

0-..1:(]):fil.tB tJq'":,. D.P Ci')~"-~H;t.;k~ ~:YtJ;Jl1H;: t 

Q ~ °(:, ~ ~ {, t!lt~:iEt,'{l{lt!-~~-j",o §i¥Jt.:.:± 

W,1;:.li,: •:z:.. {,. -t '0·/a~H=I 1:f:J,:tl;.l."f <1)ji !J c :'.i.. ,,5. 

i'ii H-..\:;l';', iil!w'ctit:E:-rr~,r,: n: ':,, mr~~O')r., 

~!¥],&Ir. f!'.' i!'.{~i- ~. fr.lllf/f 1.:: ~"fyj«ifflQ")'itl!£ ·1b ~)!f i 



i ~•~ t: e t ~ 3 liitt"->&x:r~ 
(/ZIIS~l'A21) 
1J:i !!Ff-

t,iijiJ!iE{liJcfiiI~. rffiuii;:i;-.-.: 
"f e,;: ,1 /., "t" Iv tit;:,.,:, ;ti.;~ 

f~Hi"Fkf5F!\<-ifit:m B '1)~if~1J -- _, 
fu,~~D;~~-J--ri::.: ::,:-r.r 

•~-Q (@]15-A). "£t:.. ·f,:flll;: 

'a"tl(ij1;:it;{!i: L- t.:~~bi: L. : 

'tJ,t..:~~il~~~ '?it~. jJ:1[: .. 

·-7.>. 

gle fil iF1 &- ;)1 L. tl!li~rt-J ~-\i r · 
:--i:~1°:~'-

:l( ,rt;rm Ji : * 1;: -F ~JH:i· t.i: ii;,; • 
·1;:M L- -C-r~frt,;~ L < i[,C.·- · 
·1s-A). 

=;ftlf'jjif-

·e: ~ b ti 7 ~-1'.:EO>&}t,1-D~-&;. 

(r L- f:.. !j#,;:: discrepancy ~ 

'7J "t', :F.B1W:~ t...~,~~:l:AJ~fl!=: 
-'f>Jij"(: $" t.::. Lt.: t,: ,, -r. tf;:>.-

2:" 4 *~*-r 7-)t.fffif.i:ff!J !:: i.:::i· 
~,fi-{6':yi.l:!91 -/pi:-;, ~f.lfrp-t- Q :;1):; . 

+~1.:: fc!it,, L- ~ :i,, .-, , tJJl~] ,, , : · 

?HdT? ;: .!: -/id, y.f;it., ~ :. ~. 

ti~lW!iJ,7€/it~ nt.:a~h.'.1·2. : .. 

.!:: g 2 ,J,Sitl1.)ffif,'4t;:: ,, U:: I'· 

) l:t:St;Fn=~~[Et (D.B.S. :.: ~ 

l¥l ~ '-r&~i"-o 7'18t"C'ill; ~,, ,._-, • 

: El Q(J 

D.P ~i~;!i1Jri7l<~#fy!J1UJ: •. •. 

;t ;;r-;:iEi!lfT!: ~ &~'"t' -5 R r!'J:: · 

J ffl'~ El {t:7 :tJ;,( "'f C7) .ii!i I) !:: t; .• . 

'R~~fiH',;.1J:;,, ~(f~;'f!i-'• · 

~~,.:: rif.'i:il'tlM~~ t FJqt;;'j I 

~uo 001;:, L•l..,J.J!. DlVJlLUl !LL 

:. ::f{im: ffill:l:i->k£.\iir (jt-QJ't1. ,·, tt-1:.ffi 2 1H.3 

•:iuil±I HT"'• ~~-l't-J ~{ii:~.,.._~~..,.'-'>. 

I ;ti•&ifl 
.•.l' :dlffl L ~ l ~ 4 1J fl q~i=-1±. 'ti1Jlit;.4\d)~ 

. ;''~fl. 1·,r,1;:f&~t.,:iJ'l~~.tt.t.:.. "t"'1)~5!~~ 
.. .:dgewise i$: (D.B.S. 1=. l: ?:>) -:li/t~1'f:p':t11~ 

. ;'.'1,'!: jf~i""-5 EH{-J i: n,~a:: iitidO ~,._,,,I::. 
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If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Attorney Docket No. 22773-774.305 
PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventor: 

Serial Number: 

Filing or 371 (c) Date: 

Title: 

KITCHING, Ian et al. 

16/723,706 

2019-12-20 

AUTOMATED 
TREATMENT 
STAGING FOR 
TEETH 

Group Art Unit: 3772 

Examiner: Not yet assigned. 

CONFIRMATION NO: 1026 

FILED ELECTRONICALLY ON: January 02, 2020 

Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

INFORMATION DISCLOSURE STATEMENT 
UNDER 37 CFR § 1.97 

Commissioner for Patents: 

An Information Disclosure Statement along with attached PTO/SB/08 is hereby submitted. A 

copy of each listed publication is submitted, if required, pursuant to 37 CFR §§ 1.97-1.98, as indicated 

below. 

The Examiner is requested to review the information provided and to make the information of 

record in the above-identified application. The Examiner is further requested to initial and return the 

attached PTO/SB/08 in accordance with MPEP § 609. 

The right to establish the patentability of the claimed invention over any of the information 

provided herewith, and/or to prove that this information may not be prior art, and/or to prove that this 

information may not be enabling for the teachings purportedly offered, is hereby reserved. 

This statement is not intended to represent that a search has been made or that the information 

cited in the statement is, or is considered to be, prior art or material to patentability as defined in § 1.56. 
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A. [8J 37 CFR § 1.97 (b). This Information Disclosure Statement should be considered by the Office 
because: 

□ 

□ 

□ 

(2) 

It is being filed within 3 months of the filing date of a national application and is 
other than a continued prosecution application under§ 1.53 (d); 

-- OR --

It is being filed within 3 months of entry of the national stage as set forth in § 
1. 4 91 in an international application; 

-- OR --

(3) It is being filed before the mailing of a first Office action on the merits; 

-- OR --

(4) It is being filed before the mailing of a first Office action after the filing of a 
request for continued examination under § 1.114. 

B. D 37 CFR § l.97(c). Although this Information Disclosure Statement is being filed after the period 
specified in 37 CFR § l.97(b), above, it is filed before the mailing date of the earlier of (1) a final 
office action under § 1.113, (2) a notice of allowance under § 1.311, or (3) an action that otherwise 
closes prosecution in the application, this Information Disclosure Statement should be considered 
because it is accompanied by one of: 

D a statement as specified in § 1. 97 ( e) provided concurrently herewith; 

-- OR --

□ a fee of $240.00 as set forth in § 1.17 (p) authorized below, enclosed, or included with 
the payment of other papers filed together with this statement. 

C. D 37 CFR § 1.97 (d). Although this Information Disclosure Statement is being filed after the 
mailing date of the earlier of (1) a final office action under § 1.113, (2) a notice of allowance under § 
1.311, or (3) an action that otherwise closes prosecution in the application, it is being filed before 
payment of the issue fee and should be considered because it is accompanied by: 

1. a statement as specified in§ 1.97 (e); 

--AND --

11. a fee of $240.00 as set forth in §1.17(p) is authorized below, enclosed, or included 
with the payment of other papers filed together with this Statement. 

D. D 37 CFR §1.97 (e). Statement. 

D A statement is provided herewith to satisfy the requirement under 37 CFR §§ 1.97 (c); 

--AND/OR--

□ A statement is provided herewith to satisfy the requirement under 37 CFR §§ 1.97 (d); 

--AND/OR--

□ A copy of a dated communication from a foreign patent office clearly showing that the 
information disclosure statement is being submitted within 3 months of the filing date on 
the communication is provided in lieu of a statement under 37 C.F.R. § l.97(e) (1) as 
provided for under MPEP 609.04(b) V. 
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E. D Statement Under 37 C.F.R. §1. 704(d). Each item of information contained in the information 
disclosure statement was first cited in any communication from a patent office in a counterpart 
foreign or international application or from the Office or is a communication that was issued by a 
patent office in a counterpart foreign or international application or by the Office that was received by 
an individual designated in § l.56(c) not more than thirty (30) days prior to the filing of this 
information disclosure statement. This statement is made pursuant to the requirements of 37 C.F.R. 
§ l.704(d) to avoid reduction of the period of adjustment of the patent term for Applicant(s) delay. 

F. [8J 37 CFR §1.98 (a) (2). The content of the Information Disclosure Statement is as follows: 

D Copies of each of the references listed on the attached Form PTO/SB/08 are enclosed 
herewith. 

-- OR --

Copies of U.S. Patent Documents (issued patents and patent publications) listed on the 
attached Form PTO/SB/08 are not enclosed. 

--AND/OR--

□ Copies of Foreign Patent Documents and/or Non Patent Literature Documents listed on 
the attached Form PTO/SB/08 are enclosed in accordance with 37 CFR §1.98 (a)(2). 

--AND/OR--

□ Copies of pending unpublished U.S. patent applications are enclosed in accordance with 
37 CFR §1.98 (a) (2) (iii). 

G. D 37 CFR §l.98(a)(3). The Information Disclosure Statement includes non-English patents and/or 
references. 

D Pursuant to 37 CFR §1.98(a)(3)(i), a concise explanation of the relevance of each patent, 
publication or other information provided that is not in English is provided herewith. 

D Pursuant to MPEP 609(B), an English language copy of a foreign search report is 
submitted herewith to satisfy the requirement for a concise explanation where 
non-English language information is cited in the search report. 

-- OR --

□ A concise explanation of the relevance of each patent, publication or other 
information provided that is not in English is as follows: ___ _ 

D Pursuant to 37 CFR §1.98(a) (3) (ii), a copy of a translation, or a portion thereof, of the 
non-English language reference(s) is provided herewith. 

H. D 37 CFR §l.98(d). Copies of patents, publications and pending U.S. patent applications, or other 
information specified in 37 C.F.R. § l.98(a) are not provided herewith because: 

D Pursuant to 37 CFR §1.98(d)(l) the information was previously submitted in an 
Information Disclosure Statement, or cited by examiner for another application under 
which this application claims priority for an earlier effective filing date under 35 U.S.C. 
120. 

Application in which the information was submitted: 

Information Disclosure Statement(s) filed on: 

AND 

D The information disclosure statement submitted in the earlier application complied with 
paragraphs (a) through (c) of37 CFR §1.98. 
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I. C8J Fee Authorization. The Commissioner is hereby authorized to charge the above-referenced fees 
of $0.00 and charge any additional fees or credit any overpayment associated with this 
communication to Deposit Account No. 23-2415 (Docket No.22773-774.305). 

Dated: December 31 2019 ---~~=~~c..,...=~~---

650 Page Mill Road 
Palo Alto, CA 94304-1050 
(650) 493-9300 
Customer No. 107046 

Attorney Docket No. 22773-774.305 
4 

Respectfully submitted, 

WILSON SONSINI GOODRICH & ROSA TI 

By: /Charles Hagadorn III/ 
Charles Hagadorn III 
Reg. No. 62,367 



PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 16/723,706 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 300 (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 660 (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 760 (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 30 minus 20= 10 (37 CFR 1.16(i)) 
OR X 100 = 1000 

INDEPENDENT CLAIMS 4 minus 3 = 1 X 460 = 460 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL TOTAL 3180 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 
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RATE($) 
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Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 



APPLICATION 
NUMBER 

16/723,706 

107046 

UNITED STATES PATENT AND TRADEMARK OFFICE 

FILING or 
37l(c)DATE 

12/20/2019 

GRPART 

UNIT 

3772 
FIL FEE REC'D 

3180 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

22773-774.305 30 4 
CONFIRMATION NO.1026 

FILING RECEIPT 
WSGR / Align Technology , Inc. 
650 Page Mill Road 1111111111111111111111 m~m11!~~ u~n~, 11111111111111111111111 

Palo Alto, CA 94304 

Date Mailed: 01/17/2020 

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for 
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence 
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER, 
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are 
subject to collection. 

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes 
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or 
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt 
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another 
Filing Receipt incorporating the requested corrections provided that the request is grantable. 

lnventor(s) 

Applicant( s) 

Ian Kitching, Saratoga, CA; 
Alexander Dmitriev, Moscow, RUSSIAN FEDERATION; 
Alexey Vishnevskiy, Moscow, RUSSIAN FEDERATION; 

ALIGN TECHNOLOGY, INC., San Jose, CA; 

Power of Attorney: The patent practitioners associated with Customer Number 107046 

Domestic Priority data as claimed by applicant 
This application is a CON of 15/834,649 12/07/2017 PAT 10524879 
which is a CON of 15/086,491 03/31/2016 PAT 10420631 
which is a CON of 13/209,276 08/12/2011 PAT 9326830 
which is a CON of 11/848,172 08/30/2007 PAT 8038444 
which claims benefit of 60/824,022 08/30/2006 
and claims benefit of 60/824,024 08/30/2006 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access Application via Priority Document Exchange: Yes 

page 1 of 4 



Permission to Access Search Results: Yes 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 01/14/2020 
The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 16/723, 706 
Projected Publication Date: 04/23/2020 
Non-Publication Request: No 
Early Publication Request: No 
Title 

AUTOMATED TREATMENT STAGING FOR TEETH 

Preliminary Class 

433 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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To: 
From: 
Cc: 

patentdocket@wsgr.com,, 
PAIR_eOfficeAction@uspto.gov 
PAIR_eOfficeAction@uspto.gov 

Subject: Private PAIR Correspondence Notification for Customer Number 107046 

Jan 17, 2020 03:42:33 AM 

Dear PAIR Customer: 

WSGR / Align Technology , Inc. 
650 Page Mill Road 
Palo Alto, CA 94304 
UNITED STATES 

The following US PTO patent application(s) associated with your Customer Number, 107046 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
16723706 

Document Mailroom Date 
APP.FILE.REC 01/17/2020 

Attorney Docket No. 
22773-77 4.305 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

16/723,706 12/20/2019 Ian Kitching 

107046 7590 01/22/2020 

WSGR I Align Technology , Inc. 
650 Page Mill Road 
Palo Alto, CA 94304 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

22773-774.305 

CONFIRMATION NO. 

1026 

EXAMINER 

ART UNIT PAPER NUMBER 

3772 

NOTIFICATION DATE DELIVERY MODE 

01/22/2020 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
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patentdocket@wsgr.com 
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Decision Granting Request for 
Prioritized Examination (Track I) 

Application No. 
16/723,706 

Examiner 

CHERYL P GIBSON 
BAYLOR 

1. THE REQUEST FILED 20 December 2019 IS GRANTED. 

Applicant(s) 

Kitching et al. 

Art Unit 
OPET 

The above-identified application has met the requirements for prioritized examination 
A. ~ for an original nonprovisional application (Track I). 
B. □ for an application undergoing continued examination (RCE). 

AIA (FITF) Status 
No 

2. The above-identified application will undergo prioritized examination. The application will be 
accorded special status throughout its entire course of prosecution until one of the following occurs: 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

filing a petition for extension of time to extend the time period for filing a reply; 

filing an amendment to amend the application to contain more than four 
independent claims, more than thirty total claims, or a multiple dependent claim; 

filing a request for continued examination ; 

filing a notice of appeal; 

filing a request for suspension of action; 

mailing of a notice of allowance; 

mailing of a final Office action; 

completion of examination as defined in 37 CFR 41.102; or 

abandonment of the application. 

Telephone inquiries with regard to this decision should be directed to CHERYL GIBSON BAYLOR at 

(571 )272-3213. In his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282. 

/CHERYL GIBSON BAYLOR/ 
Paralegal Specialist, OPET 

U.S. Patent and Trademark Office 

PTO-2298 (Rev. 02-2012) 



To: 
From: 
Cc: 

patentdocket@wsgr.com,, 
PAIR_eOfficeAction@uspto.gov 
PAIR_eOfficeAction@uspto.gov 

Subject: Private PAIR Correspondence Notification for Customer Number 107046 

Jan 23, 2020 03:38:32 AM 

Dear PAIR Customer: 

WSGR / Align Technology , Inc. 
650 Page Mill Road 
Palo Alto, CA 94304 
UNITED STATES 

The following US PTO patent application(s) associated with your Customer Number, 107046 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
16723706 

Document Mailroom Date 
TRACK1 .GRANT 01/22/2020 

Attorney Docket No. 
22773-77 4.305 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 
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Office Action Summary 

Application No. 
16/723,706 

Examiner 

MIRAYDAAAPONTE 

Applicant(s) 
Kitching et al. 

Art Unit 

3772 

AIA (FITF) Status 

No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 2 MONTHS FROM THE MAILING 
DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing 
date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term 
adjustment. See 37 CFR 1.704(b). 

Status 

1 )~ Responsive to communication(s) filed on 20 December 2019. 
□ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)D This action is FINAL. 2b) □ This action is non-final. 
3)□ An election was made by the applicant in response to a restriction requirement set forth during the interview 

on __ ; the restriction requirement and election have been incorporated into this action. 
4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5) ~ Claim(s) 1-30 is/are pending in the application. 

5a) Of the above claim(s) is/are withdrawn from consideration. 

6) D Claim(s) is/are allowed. 

7) D Claim(s) __ is/are rejected. 

8) D Claim(s) __ is/are objected to. 

9) ~ Claim(s) 1-30 are subject to restriction and/or election requirement 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://www.uspto.gov/patents/init events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

Application Papers 
10)□ The specification is objected to by the Examiner. 

11 )□ The drawing(s) filed on __ is/are: a)□ accepted or b)□ objected to by the Examiner. 
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 
12)□ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a)□ All b)D Some** c)□ None of the: 

1.□ Certified copies of the priority documents have been received. 

2.□ Certified copies of the priority documents have been received in Application No. __ . 

3.□ Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

** See the attached detailed Office action for a list of the certified copies not received. 

Attachment{s) 

1) D Notice of References Cited (PTO-892) 

2) D Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 11-13) Office Action Summary 

3) D Interview Summary (PTO-413) 

Paper No(s)/Mail Date __ . 

4) D Other: __ . 

Part of Paper No./Mail Date 20200204 



Application/Control Number: 16/723,706 
Art Unit: 3772 

DETAILED ACTION 

Election/Restriction 

Page 2 

This application contains claims directed to the following patentably distinct 

species as follow; 

Species I, described in claims 1-12, 

Species II, described in claims 13-19, 

Species Ill, described in claims 20-23, and 

Species IV, described in claims 24-30. 

The species are independent or distinct because: 

Species I relates to a computer-implemented method including the steps of 

determining a movement pattern that defines a schedule of movement from moving dental 

objects from an initial to a final arrangement defining an schedule of movement, 

calculating the respective path of each dental object from the initial position to the final 

position, identifying a collision between the a first dental object and a second dental object 

based on the on the schedule of movement and the respective treatment paths, 

performing a first modification of the schedule of movement in response to the step of 

identifying, and performing a second modification of the schedule of movement after 

determining a collision was not avoid from the first modification; 

Species II relates to a computer-implemented method generally including the 

steps of determining and calculating, and further including the step of performing a first 

modification to the schedule of movement to avoid collision or obstruction between two 

dental objects then determining if collision is avoided, then performing a second 

modification of the schedule of movement after the determining step; 



Application/Control Number: 16/723,706 Page 3 
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Species Ill relates to a method includes the step of generally including the steps 

of determining and calculating, and further including the step of attempting a first 

modification of the schedule of movement by slowing or stopping movement of the first of 

the dental objects, attempting a second modification of the schedule of movement after 

identifying collision including moving the first of the dental objects away from the 

respective route of the second of the dental objects and moving the first dental object 

toward its respective final position after the second dental object has sufficiently traversed 

its respective route to avoid the collision, then attempting a third modification of the 

schedule of movement as a response to identifying the collision to determine a third 

number of stages for a third treatment option, the third modification including delaying 

one or more teeth from moving one or more stages where it would otherwise move in 

order to prevent another tooth from colliding with and/or obstructing the path of the 

delayed tooth; then selecting the first, second, or third option based on the least of the 

number of stages of the first, second and third treatment options; and performing the 

respective modification to the movement pattern based on the selection of the first, 

second, or third treatment option; and 

Species IV relates to a computer-implemented method generally including the 

steps of determining and calculating and further including the step of modifying by adding 

that the schedule of movement with a first modification to avoid a collision or obstruction 

between two of the dental objects on their respective routes by: moving a first of the dental 

objects away from the respective route of a second of the dental objects; and moving the 

first dental object toward its respective final position after the second dental object has 
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Page 4 

sufficiently traversed its respective route to avoid the collision. In addition, these species 

are not obvious variants of each other based on the current record. 

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species, or 

a single grouping of patentably indistinct species, for prosecution on the merits to which 

the claims shall be restricted if no generic claim is finally held to be allowable. Currently, 

no generic claim is found. 

There is a search and/or examination burden for the patentably distinct species 

as set forth above because at least the following reason(s) apply: 

a) the inventions require a different field of search (e.g., employing different 

search strategies or search queries). 

Applicant is advised that the reply to this requirement to be complete must 

include (i) an election of a species to be examined even though the requirement may 

be traversed (37 CFR 1 .143) and (ii) identification of the claims encompassing the 

elected species or grouping of patentably indistinct species, including any claims 

subsequently added. An argument that a claim is allowable or that all claims are generic 

is considered nonresponsive unless accompanied by an election. 

The election may be made with or without traverse. To preserve a right to petition, 

the election must be made with traverse. If the reply does not distinctly and specifically 

point out supposed errors in the election of species requirement, the election shall be 

treated as an election without traverse. Traversal must be presented at the time of election 

in order to be considered timely. Failure to timely traverse the requirement will result in 

the loss of right to petition under 37 CFR 1.144. If claims are added after the election, 
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applicant must indicate which of these claims are readable on the elected species or 

grouping of patentably indistinct species. 

Should applicant traverse on the ground that the species, or groupings of 

patentably indistinct species from which election is required, are not patentably distinct, 

applicant should submit evidence or identify such evidence now of record showing them 

to be obvious variants or clearly admit on the record that this is the case. In either 

instance, if the examiner finds one of the species unpatentable over the prior art, the 

evidence or admission may be used in a rejection under 35 U.S.C. 103 or pre-AIA 35 

U.S.C. 103(a) of the other species. 

Upon the allowance of a generic claim, applicant will be entitled to consideration 

of claims to additional species which depend from or otherwise require all the limitations 

of an allowable generic claim as provided by 37 CFR 1 .141. 

A telephone call was made to Charles Hagadorn on 14 February 2020 to request 

an oral election to the above restriction requirement, but did not result in an election being 

made. 

Applicant is reminded that upon the cancellation of claims to a non-elected 

invention, the inventorship must be corrected in compliance with 37 CFR 1.48(a) if one 

or more of the currently named inventors is no longer an inventor of at least one claim 

remaining in the application. A request to correct inventorship under 37 CFR 1.48(a) must 

be accompanied by an application data sheet in accordance with 37 CFR 1.76 that 

identifies each inventor by his or her legal name and by the processing fee required under 

37 CFR 1.17(i). 
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Page 6 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MIRAYDA ARLENE APONTE whose telephone number 
is (571 )270-1933. The examiner can normally be reached on M-F 8-5. 

Examiner interviews are available via telephone, in-person, and video 
conferencing using a USPTO supplied web-based collaboration tool. To schedule an 
interview, applicant is encouraged to use the USPTO Automated Interview Request (AIR) 
at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Cris Rodriguez can be reached on 571-272-4964. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status information 
for unpublished applications is available through Private PAIR only. For more information 
about the PAIR system, see https://ppair-my.uspto.gov/pair/PrivatePair. Should you have 
questions on access to the Private PAIR system, contact the Electronic Business Center 
(EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
Service Representative or access to the automated information system, call 800-786-
9199 (IN USA OR CANADA) or 571-272-1000. 

/MI RA YDA A APONTE/ 
Examiner, Art Unit 3772 
/SEAN M MICHALSKI/ 
Primary Examiner, Art Unit 3724 
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To: 
From: 
Cc: 

patentdocket@wsgr.com,, 
PAIR_eOfficeAction@uspto.gov 
PAIR_eOfficeAction@uspto.gov 

Subject: Private PAIR Correspondence Notification for Customer Number 107046 

Feb 26, 2020 03:37:49 AM 

Dear PAIR Customer: 

WSGR / Align Technology , Inc. 
650 Page Mill Road 
Palo Alto, CA 94304 
UNITED STATES 

The following US PTO patent application(s) associated with your Customer Number, 107046 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
16723706 

Document 
CTRS 

Mailroom Date 
02/26/2020 

Attorney Docket No. 
22773-77 4.305 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 
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Doc Code: PA.. 
Document Description: Power of Attorney PTO/AiA/82A (07-13) 

Approved for use through 01/31/2018. OMS 0651-0035 
U.S. Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE 

Under tile Paperwork Retiuciion Act of 1995. no persons are requiret1 to respond to a coilection of information unless it tiisplays a valirJ 0MB controi number. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/828) to identify the appiication to which the 
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless ttle application number and filing date are identified in the Power of 
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is 
directed, the Power of Attorney wiii not be recognized in the application. 

Application Number 16/723,706 Conf. No. 1026 

Filing Date December 20 1 2019 

First Named Inventor Ian Kitching 

Title AUTOMATED TREATMENT STAGING FOR TEETH 

Art Unit 3772 

Examiner Name Aponte, Mirayda Arlene 
Attorney Docket Number 11353.018US5 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Charles C. Hagadorn, 111/ Date (Optional) 

Name Charles C. Hagadorn, Ill Registration 62367 
Number 

Title (if Applicant is a 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) 

I 
NOTE: This form must be signed in accordance with 37 CFR 1.33, See 37 CFR 1.4(d) for signature requirements and certifications. If 
more than one applicant, use multiple forms. 

[Z] *Total of 2 forms are submitted. 

Thls collection of information is required by 37 CFR 1,131, 1.32, and 1.33. The information is required to obtain or retain a benefit by 
the public wtiictl is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.11 and 1.14. This coliection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting t~1e completed 
application form to the USPTO. Time will vary depending upon the individuai case, Any comments on the amount of time you require 
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

ff you need assistance in completing the form, calf 1-800-PT0-9199 and select option 2. 
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Doc Code: PA. 
Document Description: Power of Attorney PTO!AiA/!328 (C>?-·13) 

f1ppr>::<Ye<l !or use tr.rough n·!f31i2D16. 0MB Ooe<·1-0035 
V.S. Paten! and Trademark Office; U.S. ,;SPARTl\lH::N"f OF COMMER.CF. 

Un,1<:>: !hi:> Paper,wrK Redtic!io;; Act of 1995, no persons are required to respond 1<, a t~oilacti,m ~>f information un:ess it ct1spiays a val~:J OMtl controi number 

I here.by revoke a!I previous powers of attorney given in the application identified in either the attached transmittal letter or 
the boxes below. 

••••••••••••-,••••••••n••-, 

Application Number 

I 

Filing Date 

I 
---------------------... ----... 

-----------
{Note: The boxes above rnay be left blank if information is provided on form PTO!.-t\!N82A.) 

0 I hereby appoint the Patent Practitioner(s} associated with the foilowing Customer Number as my/our attomey(s} or agent(s), and 
to transact a!! business ln t~,e United States Patent and Trademark Office connected therewith for ihe application referenced in 
the attached transmitta! letter (form PTO/AlA/82A} or identified above: 

1161191 
···--···J 

OR l.-····-································· .. ----------

□ I hereby appoint Practitioner(s) named in the attached !ist (forrn PTOIA!A/82C) as my/our attomey{s) or agent(s). and to transact 
all business in the Unih:!d States Patent and Trademark Office connected therewith for the patent application referenced in the 
attached transmittal letter (form PTO/AIA/82.A) or identified above. (Note: Complete forrn PTO/A!A/82G.) 

Please recognize or change the correspondence address for the application identified in the attached transmittal 
letter or the boxes above to: 

[Z] The address associated with the above-mentioned Customer Number 

OR 

□ The address associated with Customer Number: C -----------····-·----~ 

' 
----------------------------------------------' OR --

□ Firm or 
individual Name 

Address 

City I State l ! Zip ! 
Country 

Telephone I Email I 
I am the Applicant (if the Applicant is a juristic entiiy, list the Applicant name in the box}: 

r·---------------------------------------

Inc. 
-~ 

Align Technology, 
----

□ Inventor or Joint Inventor (title not required below) 

□ Legai Representativ;s of a Deceased or Legally Incapacitated Inventor (title not n~quired below) 

0 !\ss\gnee or Person to \Nhom the inventor is Under an Ob!igatlon to Assign (provide signer's title if applic.:1nt ls a juristic entity) 

□ Person VVho Otherwise Shows Sufficient Proprietary Interest (e.g .. a petition under 37 CFR 1A6(b){2) was granted in the 
~mp!ication or is concurrently being filed with this document) (provide signer's title if applicant is a juristic entitv) 

SIGNATURE of Applicant for Patent 
The undersigned (whose litle ls S\!Pf'lil:li;_l below) if~u!horized to act on behalf of the applicant (e.g., where the applicant is a juristic entity}. 
Signature t::--,~:'::r· ,K.·t:~~~::i\/ . .::_)' ...... , .. I Date (Optional) I 
Name Arthur S. Hsieh • 

Title Vice President, !ntel!ectual Property & Licensing 

,NOTE: Signature - This form must be signed by ihe applicant in accordance with 37 CFR i .33. See 37 CFR 1.4 for signature re,wirements 
and certifications. !f more than one applic;~nt. use muitip!e forms. 

0rotalof 1 forms are submit!i:X:l. 
,.. .. .. flils cc!!s-ctior. of 1r.fcm1,;t,on is requ!fed by .:>7 CFR 1.1.:>1, 1.32, ;:md 1.33. n·,emformatlOn is requirect tc oot,H\ or retain a oer.e,:t by the public which :s to file {and by the 

USPTO t,) pi,x-:e,;s) en appilcation. Confidentiality ;s governed by 3.5 U,S.C. 122 end :17 CFR 1.11 and ·1.·14_ This collilclion i!'>estirnated to take 3 minutes to e<,mpl&te. 
including gathering. preparing, ,m,.J ~ubmitting th'-< c:.ompleted appllcatio,1 foirn R) the USPTO. Time will vary depending ,Jfx,n the indi\/idual case. ,c'11y ocrnments on tt;a amount 
of time yot, require K> r,;omplete tiiis torm andlor suggestions fer raducin9 this t;wJer;, should be $ent to the Chie! iniom1at:on Office,, U.S. Patent and Trademark Office. U.S. 
Department of Commerce, P.O. Box 1450. Alexandria, VA 22313-1450. DO NOr SEND FEES OR COMPLETED fORMS TO THIS f1DDRESS. SEND TO: Commissk>ner 
for Patents, P.O. Bol! 1450, Alexandria, VA 22313-1450. 

If you need ,,ss.istance in compfeiing the form .. cal! 1-800-PT0-9199 end select option 2. 

) 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Appln. of: ALIGN TECHNOLOGY, INC. 

Appln. No.: 

Filed: 

For: 

16/723,706 

December 20, 2019 

AUTOMATED TREATMENT 
STAGING FOR TEETH 

Attorne Docket No: l 1353.018US5 

Examiner: Aponte, Mirayda Arlene 

Art Unit: 3772 

Conf. No.: 1026 

Customer No: 161191 

RESPONSE TO RESTRICTION REQUIREMENT AND ELECTION OF SPECIES 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Commissioner: 

In response to the Office Action dated February 26, 2020, in the above-referenced 

application, Applicant hereby elects without traverse Species I. Application respectfully submits 

that claims 1-19 are generic or directed to the elected species and respectfully requests 

examination of claims 1-19. 

Amendments to the claims begin on Page 2. 

Remarks begin on Page 8. 
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Application No. 16/723,706 
Reply to Office Action dated: February 26, 2020 
Amendment dated: April 27, 2020 

Attorney Docket No. ll353.018US5 

AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions, and listings of claims in the application: 

Listing of Claims: 

1. (Original) A computer-implemented method comprising: 

determining a movement pattern for moving dental objects from an initial arrangement 

toward a final arrangement, the movement pattern defining a schedule of movement of the dental 

objects during treatment stages as each of the dental objects moves from a respective initial 

position toward a respective final position; 

calculating a respective treatment path for each of the dental objects between their 

respective initial and final positions; 

identifying a collision between a first of the dental objects and a second of the dental 

objects based at least on the schedule of movement of the dental objects and the respective 

treatment paths; 

performing a first modification of the schedule of movement in response to the 

identifying; 

determining that the first modification does not avoid a collision between the first and 

second dental objects; and 

performing a second modification of the schedule of movement after the determining that 

the first modification does not avoid a collision. 

2. (Original) The method of claim 1, wherein the movement pattern is determined by 

selection by a user. 

3. (Original) The method of claim 1, wherein the movement pattern includes one of 

an all-equal pattern, an A-shaped pattern, a V-shaped pattern, a mid-line shift patter, or a M­

shaped pattern. 

4. (Original) The method of claim 1, wherein the determining the movement pattern 

comprises analyzing, by a computer processor, the dental objects in their respective initial and 

final positions. 
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Reply to Office Action dated: February 26, 2020 
Amendment dated: April 27, 2020 

Attorney Docket No. ll353.018US5 

5. (Original) The method of claim 4, wherein the analyzing comprises determining a 

respective distance needed to move each of the dental objects from their respective initial 

positions to their respective final positions. 

6. (Original) The method of claim 1, wherein the first modification comprises 

delaying initial movement of the first dental object. 

7. (Original) The method of claim 6, wherein the second modification comprises 

slowing or stopping movement of the first dental object during one or more of the treatment 

stages following a previous one of the treatment stages in which the first dental object moved. 

8. (Original) The method of claim 7, further comprising: 

performing, after determining that the second modification does not avoid a collision, a 

third modification of the schedule of movement, the third modification comprising: 

moving a first of the dental objects away from the respective route of a second of the 

dental objects; and 

moving the first dental object toward its respective final position after the second dental 

object has sufficiently traversed its respective route to avoid the collision. 

9. (Original) The method of claim 1, wherein the second modification comprises one 

or more of: 

delaying initial movement of the first dental object; and 

slowing or stopping movement of the first dental object during one or more of the 

treatment stages following a previous one of the treatment stages during which the first dental 

object moved. 

10. (Original) The method of claim 1, wherein the second modification comprises: 

moving a first of the dental objects away from the respective route of a second of the 

dental objects; and 

moving the first dental object toward its respective final position after the second dental 

object has sufficiently traversed its respective route to avoid the collision. 
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Reply to Office Action dated: February 26, 2020 
Amendment dated: April 27, 2020 

Attorney Docket No. ll353.018US5 

11. (Original) The method of claim 1, further comprising producing a series of 

orthodontic appliances based at least on the modified schedule of movement, wherein each of the 

orthodontic appliances corresponds to a respective one of the treatment stages. 

12. (Original) The method of claim 11, wherein the producing comprises: 

fabricating a respective positive mold of the dental objects for at least two of the 

treatment stages; and 

thermoforming a respective one of the orthodontic appliances over each of the respective 

positive molds. 

13. (Original) A computer-implemented method comprising: 

determining a schedule of movement for dental objects during treatment stages, wherein 

the schedule of movement indicates whether each of the dental objects moves during each of the 

treatment stages; 

calculating a respective route from an initial position toward a final position for each of 

the dental objects during the treatment stages; and 

performing a first modification to the schedule of movement to avoid a collision or 

obstruction between two of the dental objects on their respective routes; 

determining that the first modification does not avoid the collision or obstruction between 

the first and second dental objects; and 

performing a second modification of the schedule of movement after determining that the 

first modification does not avoid the collision or obstruction. 

14. (Original) The computer-implemented method of claim 13, wherein determining 

the schedule of movement comprises selecting a movement pattern from a plurality of 

predetermined movement patterns. 

15. (Original) The computer-implemented method of claim 13, further comprising 

recalculating at least one of the respective routes based on the first or second modified schedule 

of movement. 
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Reply to Office Action dated: February 26, 2020 
Amendment dated: April 27, 2020 

Attorney Docket No. ll353.018US5 

16. (Original) The computer-implemented method of claim 13, further comprising 

manufacturing at least two orthodontic aligners, each of the orthodontic aligners corresponding 

to a respective one of the treatment stages. 

17. (Original) The computer-implemented method of claim 16, wherein the 

manufacturing comprises: 

fabricating a respective positive mold of the dental objects for at least two of the 

treatment stages; and 

thermoforming an orthodontic aligner over each respective positive mold. 

18. (Original) The computer-implemented method of claim 13, wherein the first or 

second modification comprises: 

moving a first of the dental objects away from the respective route of a second of the 

dental objects; and 

moving the first dental object toward its respective final position after the second dental 

object has sufficiently traversed its respective route to avoid the collision. 

19. (Original) The computer-implemented method of claim 13, wherein the first or 

second modification comprises: 

moving a first of the dental objects away from the respective route of a second of the 

dental objects; and 

moving the first dental object toward its previous position. 

20. (Original) A method comprising: 

determining a movement pattern for moving dental objects from an initial arrangement 

toward a final arrangement, the movement pattern defining a schedule of movement of the dental 

objects during treatment stages as each of the dental objects moves from a respective initial 

position toward a respective final position; 

calculating a respective treatment path for each of the dental objects between their 

respective initial and final positions; 
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identifying a collision between a first of the dental objects and a second of the dental 

objects based at least on the schedule of movement of the dental objects and the respective 

treatment paths; 

attempting a first modification of the schedule of movement in response to identifying the 

collision to determine a first number of stages for a first treatment option, the first modification 

including slowing or stopping movement of the first of the dental objects; 

attempting a second modification of the schedule of movement in response to identifying 

the collision to determine a second number of stages for a second treatment option, the second 

modification including moving the first of the dental objects away from the respective route of 

the second of the dental objects and moving the first dental object toward its respective final 

position after the second dental object has sufficiently traversed its respective route to avoid the 

collision; 

attempting a third modification of the schedule of movement in response to identifying 

the collision to determine a third number of stages for a third treatment option, the third 

modification including delaying one or more teeth from moving one or more stages where it 

would otherwise move in order to prevent another tooth from colliding with and/or obstructing 

the path of the delayed tooth; and 

selecting the first, second, or third option based on the least of the number of stages of the 

first, second and third treatment options; and 

performing the respective modification to the movement pattern based on the selection of 

the first, second, or third treatment option. 

21. (Original) The method of claim 20, further comprising producing a series of 

orthodontic appliances based at least on the modified schedule of movement, wherein each of the 

orthodontic appliances corresponds to a respective one of the treatment stages. 

22. (Original) The method of claim 21, wherein the producing comprises: 

fabricating a respective positive mold of the dental objects for at least two of the 

treatment stages; and 

thermoforming a respective one of the orthodontic appliances over each of the respective 

positive molds. 

Page 6 of8 



Application No. 16/723,706 
Reply to Office Action dated: February 26, 2020 
Amendment dated: April 27, 2020 

Attorney Docket No. ll353.018US5 

23. (Original) The method of claim 22, wherein the movement pattern includes one of 

an all-equal pattern, an A-shaped pattern, a V-shaped pattern, a mid-line shift pattern, or a M­

shaped pattern. 

24. - 30. (Canceled) 
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Reply to Office Action dated: February 26, 2020 
Amendment dated: April 27, 2020 

Attorney Docket No. ll353.018US5 

REMARKS 

Upon entry of this amendment, claims 1-23 will be pending in the application. Claims 

24-30 have been canceled without prejudice or disclaimer. 

Applicant does not believe that any fees are due at this time since this response is timely 

filed. If the Examiner should believe that any fees are due at this or any other time during the 

prosecution of this application, he is authorized to charge such fees, or credit any overpayments, 

to Deposit Account No. 50-6974. 

Applicant submits that the application is in condition for allowance. If any issues exist 

that can be resolved with an Examiner's Amendment or a telephone conference, please contact 

Applicant's representative at, 206-53 7-9809. 

Dated: April 27, 2020 

Respectfully submitted, 

/Charles C. Hagadorn, III/ 
Charles C. Hagadorn, III, Reg. No. 62367 
Attorney for Applicant 

FisherBroyles, LLP 
530 Lytton Avenue, Second Floor 
Palo Alto, California 94301 
(650) 703 0397 
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1. The present application is being examined under the pre-AIA first to invent 

provisions. 

Election/Restrictions 

2. Applicant's election without traverse of Species I including claims 1-19 in the reply 

filed on 27 April 2020 is acknowledged. 

3. Claims 20-23 are withdrawn from further consideration pursuant to 37 CFR 

1.142(b) as being drawn to a nonelected Species, there being no allowable generic or 

linking claim. Election was made without traverse in the reply filed on 27 April 2020. 

Claim Rejections - 35 USC § 112 

4. The following is a quotation of 35 U.S.C. 112(b): 
(b) CONCLUSION.-The specification shall conclude with one or more claims particularly 
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor 
regards as the invention. 

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph: 
The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 6-8 and 13-19 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre­

AIA), second paragraph, as being indefinite for failing to particularly point out and 

distinctly claim the subject matter which the inventor or a joint inventor, or for pre-AIA the 

applicant regards as the invention. 

6. Regarding claim 6, it is confusing the term "delaying initial movement". It is not 

understood if the step of "delaying" means that stating the movement of the tooth is 

delayed, or if by "delaying" means slowing the movement the tooth is delayed. For 
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examination purposes, the recitation will be treated as it means that stating the movement 

of the tooth is delayed. 

7. Claim 13 recites the limitation "first and second dental objects" in line 10. There 

is insufficient antecedent basis for this limitation in the claim. 

Claim Objections 

8. Claim 1 is objected to because of the following informalities: 

a. In line 7 of the claim uses the recitation "respective initial and final 

positions", but in lines 4 and 5 of the claim refers to the same limitation as 

"respective initial position ... respective final position". In order to avoid potential 

confusion, it is suggested to maintain the same nomenclature across the claims. 

Therefore, one way to avoid said potential confusion is to use one of the above 

recitations "respective initial position" and "respective final position", or "respective 

initial and final positions" across the claims. 

b. In lines 13-14 of the claim uses the recitation "first and second dental 

objects", but in lines 8 - 9 of the claim it is used the "first of the dental objects" and 

"second of the dental objects". It is believed that all of the recitations refer to the 

same limitations. Therefore, it is suggested to use only of the above-mentioned 

recitations. 

Appropriate correction is required. 

9. Claims 8 and 10 are objected to because of the following informalities: Both claims 

include the following recitation "a first of the dental objects" when in claim 1 also uses "a 

first of the dental objects" in line 8. It is suggested to amend the claims by changing the 

recitation as follow "athe first of the dental objects" in order to avoid a potential confusion 
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that said "first of the dental objects" is a different one than that of the claim 1. Appropriate 

correction is required. 

10. Regarding claim 16, the claims set forth a plurality of elements, which are 

separated by a line indentation, and are joined by the use of a plurality of the function 

word "and". At the end of line 6 of the claim uses the term "and", which it is usually used 

when indicating the last element of a list of element. However, as used in the claim, said 

term is not indicating an additional last step, but it describes three additional steps. It is 

believed that said term in line 6 is not necessary. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

11. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(a)(1) the claimed invention was patented, described in a printed publication, or in public use, 
on sale or otherwise available to the public before the effective filing date of the claimed 
invention. 

12. Claims 1-9, 11 and 13-16 are rejected under 35 U.S.C. 102(a)(1) as being 

anticipated by Chishti et al. (US 20040137400 A1). 
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13. Regarding claim 1, Chishti et al. discloses a computer-implemented method 

including: 

determining a movement pattern (INTDDS's) (206) for moving dental objects from 

an initial arrangement (IDDS) (202) toward a final arrangement (FDDS) (204) (see Fig. 3 

above), the movement pattern (INTDDS's) defining a schedule of movement of the dental 

objects during treatment stages as each of the dental objects moves from a respective 

initial position (IDDS) (202) toward a respective final position (FDDS) (204) (see Fig. 3 

above and [0012] - "computer-implemented method to prepare a malocclusion treatment 

plan includes selecting a tooth treatment pattern from a library of predetermined tooth 

treatment patterns", where the malocclusion treatment plan is considered to be the 

schedule of movement of the dental objects); 

calculating a respective treatment path for each of the dental objects between their 

respective initial and final positions (see Fig. 4 and 6 above, and [0091-0113, 0131-

0133]); 
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identifying a collision between a first of the dental objects and a second of the 

dental objects based at least on the schedule of movement of the dental objects and the 

respective treatment paths (see step 314 in Fig. Fig. 5 above and [0119] - "The process 

of FIG. 5 then detects whether the planned movements would cause collisions with 

neighboring teeth (step 314). The collision detection process determines if any of the 

geometries describing the tooth surfaces intersect", and step 1606 in Fig. 6 above [0131] 

- "program then samples each spline curve between the intermediate positions (step 

1604) and applies the collision detection algorithm to the samples (step 1606)"); 

performing a first modification of the schedule of movement in response to the 

identifying (see step 315 in Fig. 5 above and [0120] - "If a collision occurs, a "push" vector 

is created to shift the path of the planned movement (step 315)", and step 1606 of Fig. 6 

above and [0131] - "If any collisions are detected, the program alters the path of at least 

one tooth in each colliding pair by selecting a new position for one of the intermediate 

steps (step 1608) and creating a new spline curve (1602)"); 

determining that the first modification does not avoid a collision between the first 

and second dental objects (see Fig. 5 above and [0119] - "Next, a tooth movement plan 

which takes into consideration the constraints is generated (step 313). The process of 

FIG. 5 then detects whether the planned movements would cause collisions with 

neighboring teeth (step 314). The collision detection process determines if any of the 

geometries describing the tooth surfaces intersect. If there are no obstructions, the space 

is considered free; otherwise it is obstructed", the method provides step in a loop 

sequence that verify if each modification to the path avoids a collision, if not it creates a 

push vector to generate a new tooth movement until no collision is determined); and 
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performing a second modification of the schedule of movement after the 

determining that the first modification does not avoid a collision (see Fig. 5 above and 

[0120] - "If a collision occurs, a "push" vector is created to shift the path of the planned 

movement (step 315). Based on the push vector, the current tooth "bounces" from the 

collision and a new tooth movement is generated (step 316)"). 

14. Regarding claim 2, Chishti et al. discloses that wherein the movement pattern is 

selected by a user. ([0021] - "than one candidate treatment path for each tooth can be 

generated and graphically displayed for each candidate treatment path to a human user 

for selection.") 

15. Regarding claim 3, Chishti et al. discloses that the movement pattern includes 

one of an all-equal pattern, an A-shaped pattern, a V-shaped pattern, a mid-line shift 

patter, or a M- shaped pattern (see [0013] - "The library of treatment patterns includes at 

least one or more of the following: all equal movement pattern, A-shaped movement 

pattern, V-shaped movement pattern, M-shaped movement pattern, W-shaped 

movement pattern, symmetric staircase pattern, asymmetric staircase pattern, and equal 

equal movement pattern"). 

16. Regarding claim 4, Chishti et al. discloses that when determining the movement 

pattern includes analyzing, by a computer processor, the dental objects in their respective 

initial and final positions (see Fig. 3 and [0055] - "first step, an initial digital data set (IDDS) 

representing an initial tooth arrangement is obtained (step 202)", in [0056] - "The IDDS 

is then manipulated using a computer having a suitable graphical user interface (GUI) 

and software appropriate for viewing and modifying the images", in [0057] - "After 

segmenting or isolating the components, the user will often reposition the tooth in the 
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model by following a prescription or other written specification provided by the treating 

professional. Alternatively, the user may reposition one or more teeth based on a visual 

appearance or based on rules and algorithms programmed into the computer. Once the 

user is satisfied, the final teeth arrangement is incorporated into a final digital data set 

(FOOS) (step 204)", and in [0058]- "step 204, final positions for the upper and lower teeth 

in a masticatory system of a patient are determined by generating a computer 

representation of the masticatory system", if the I00S and the FOOS are digital data in 

the computer, where the data is analyzed and manipulated, it is understood that a 

computer processor is used to perform those steps). 

17. Regarding claim 5, Chishti et al. discloses that when doing the analyzing, it 

includes determining a respective distance needed to move each of the dental objects 

from their respective initial positions to their respective final positions (see [0049] - "while 

the point will usually follow a nonlinear path, there is a linear distance between any point 

in the tooth when determined at any two times during the treatment. Thus, an arbitrary 

point P.sub.1 may in fact undergo a true side-to-side translation as indicated by arrow 

d.sub.1, while a second arbitration point P.sub.2 may travel along an arcuate path, 

resulting in a final translation d.sub.2. Many aspects of the present invention are defined 

in terms of the maximum permissible movement of a point P.sub.1 induced on any 

particular tooth. Such maximum tooth movement, in turn, is defined as the maximum 

linear translation of that point P.sub.1 on the tooth which undergoes the maximum 

movement for that tooth in any treatment step", and in [0092] - "step 302, the process 

300 positions the model of the teeth in its approximate final position based on a 

correspondence of features to the ideal model (step 304). In that step, each tooth model 
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is moved so that its features are aligned to the features of a corresponding tooth in the 

ideal model. The features may be based on cusps, fossae, ridges, distance-based 

metrics"). 

18. Regarding claim 6, Chishti et al. discloses that the first modification includes 

delaying initial movement of the first dental object (see [0053]- "Often, only certain one(s) 

of the teeth will be repositioned while others of the teeth will provide a base or an anchor 

region for holding the appliance 111 in place as the appliance 111 applies a resilient 

repositioning force against the tooth or teeth to be repositioned. In complex cases, 

however, multiple teeth may be repositioned at some point during the treatment. In such 

cases, the teeth which are moved can also serve as a base or anchor region for holding 

the repositioning appliance", and [0097-0113], where it is understood that a tooth is 

provided as an anchor it can be considered a dental object that it is delayed an initial 

movement). 

19. Regarding claim 7, Chishti et al. discloses that the second modification includes 

slowing or stopping movement of the first dental object during one or more of the 

treatment stages following a previous one of the treatment stages in which the first dental 

object moved ([0116] - "One component may accelerate along a curve between one pair 

of stages (e.g., stages 3 and 8 in a treatment plan having that many stages), while another 

moves linearly between another pair of stages (e.g., stages 1 to 5), and then changes 

direction suddenly and slows down along a linear path to a later stage (e.g., stage 10)"). 

20. Regarding claim 8, Chishti et al. discloses that it further includes: performing, after 

determining that the second modification does not avoid a collision, a third modification 

of the schedule of movement, the third modification comprising: moving a first of the 
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dental objects away from the respective route of a second of the dental objects; and 

moving the first dental object toward its respective final position after the second dental 

object has sufficiently traversed its respective route to avoid the collision (step 1606 of 

Fig. 6 above and [0131] - "If any collisions are detected, the program alters the path of at 

least one tooth in each colliding pair by selecting a new position for one of the intermediate 

steps (step 1608) and creating a new spline curve (1602). The program then samples the 

new path (1604) and again applies the collision detection algorithm (1606). The program 

continues in this manner until no collisions are detected", therefore if after a second 

modification does not avoid a collision.). 

21. Regarding claim 9, Chishti et al. disclose that the second modification includes 

one or more of: delaying initial movement of the first dental object; and slowing or stopping 

movement of the first dental object during one or more of the treatment stages following 

a previous one of the treatment stages during which the first dental object moved (see 

[0053] - "Often, only certain one(s) of the teeth will be repositioned while others of the 

teeth will provide a base or an anchor region for holding the appliance 111 in place as the 

appliance 111 applies a resilient repositioning force against the tooth or teeth to be 

repositioned. In complex cases, however, multiple teeth may be repositioned at some 

point during the treatment. In such cases, the teeth which are moved can also serve as a 

base or anchor region for holding the repositioning appliance", and [0097-0113], where it 

is understood that a tooth is provided as an anchor it can be considered a dental object 

that it is delayed an initial movement, and [0116] - "One component may accelerate along 

a curve between one pair of stages (e.g., stages 3 and 8 in a treatment plan having that 

many stages), while another moves linearly between another pair of stages (e.g., stages 



Application/Control Number: 16/723,706 
Art Unit: 3772 

Page 13 

1 to 5), and then changes direction suddenly and slows down along a linear path to a later 

stage (e.g., stage 1 0)"). 

22. Regarding claim 11, Chishti et al. discloses that it further includes producing a 

series of orthodontic appliances based at least on the modified schedule of movement, 

wherein each of the orthodontic appliances corresponds to a respective one of the 

treatment stages (see[0201] - "Fabrication machine 522 fabricates dental appliances 

based on intermediate and final data set information received from data processing 

system 500"). 

23. Regarding claim 13, Chishti et al. discloses a computer-implemented method 

including: 

determining a schedule of movement for dental objects during treatment stages, 

wherein the schedule of movement indicates whether each of the dental objects moves 

during each of the treatment stages (see Fig. 3 above and [0012] - "computer­

implemented method to prepare a malocclusion treatment plan includes selecting a tooth 

treatment pattern from a library of predetermined tooth treatment patterns", where the 

malocclusion treatment plan is considered to be the schedule of movement of the dental 

objects); 

calculating a respective route from an initial position toward a final position for each 

of the dental objects during the treatment stages (see Fig. 4 and 6 above, and [0091-

0113, 0131-0133]); and 

performing a first modification to the schedule of movement to avoid a collision or 

obstruction between two of the dental objects on their respective routes (see step 314 in 

Fig. 5 above and [0119] - "The process of FIG. 5 then detects whether the planned 
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movements would cause collisions with neighboring teeth (step 314). The collision 

detection process determines if any of the geometries describing the tooth surfaces 

intersect", and step 1606 in Fig. 6 above [0131] - "program then samples each spline 

curve between the intermediate positions (step 1604) and applies the collision detection 

algorithm to the samples (step 1606)");; 

determining that the first modification does not avoid the collision or obstruction 

between the first and second dental objects (see Fig. 5 above and [0119] - "Next, a tooth 

movement plan which takes into consideration the constraints is generated (step 313). 

The process of FIG. 5 then detects whether the planned movements would cause 

collisions with neighboring teeth (step 314). The collision detection process determines if 

any of the geometries describing the tooth surfaces intersect. If there are no obstructions, 

the space is considered free; otherwise it is obstructed", the method provides step in a 

loop sequence that verify if each modification to the path avoiding a collision. If not, it 

creates a push vector to generate a new tooth movement until no collision is determined); 

and 

performing a second modification of the schedule of movement after determining 

that the first modification does not avoid the collision or obstruction (see Fig. 5 above and 

[0120] - "If a collision occurs, a "push" vector is created to shift the path of the planned 

movement (step 315). Based on the push vector, the current tooth "bounces" from the 

collision and a new tooth movement is generated (step 316)"). 

24. Regarding claim 14, Chishti et al. discloses that when determining the schedule 

of movement includes selecting a movement pattern from a plurality of predetermined 

movement patterns (see Fig. 3 above and [0012] - "computer-implemented method to 
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prepare a malocclusion treatment plan includes selecting a tooth treatment pattern from 

a library of predetermined tooth treatment patterns"). 

25. Regarding claim 15, Chishti et al. discloses further including recalculating at least 

one of the respective routes based on the first or second modified schedule of movement 

(see Fig. 5, steps 313-316 where it is recalculated the respective routes based on if a 

collision is identified after every tooth movement generation, and in Fig. 6, steps 1602-

1608 where it is recalculated the intermediate tooth position if a collision is identified, this 

is done after an alter path is identified). 

26. Regarding claim 16, Chishti et al. discloses that it further includes manufacturing 

at least two orthodontic aligners, each of the orthodontic aligners corresponding to a 

respective one of the treatment stages ([0016] - "The medium can include code to 

fabricate an appliance for each tooth arrangement", "The medium can include code to 

control a fabrication machine to produce successive appliances for the tooth 

arrangement", and [0201] -" Fabrication machine 522 fabricates dental appliances based 

on intermediate and final data set information received from data processing system 

500"). 

Claim Rejections - 35 USC § 103 

27. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for 

all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102, if the differences between the subject matter sought to be patented 
and the prior art are such that the subject matter as a whole would have been obvious at the 
time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 
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28. Claims 8, 10, 18 and 19 rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over Chishti et al. (US 20040137400 A1) aka Chishti ('400) as applied 

to claim 13 above, and further in view of Chishti et al. (US 6471511 81) aka Chishti 

('511 ). 

29. Regarding claim 8, Chishti ('400) discloses that it further includes: performing, 

after determining that the second modification does not avoid a collision, a third 

modification of the schedule of movement, (step 1606 of Fig. 6 above and [0131] - "If any 

collisions are detected, the program alters the path of at least one tooth in each colliding 

pair by selecting a new position for one of the intermediate steps (step 1608) and creating 

a new spline curve (1602). The program then samples the new path (1604) and again 

applies the collision detection algorithm (1606). The program continues in this manner 

until no collisions are detected", therefore if after a second modification does not avoid a 

collision). 

30. However, Chishti ('400) does not disclose that the third modification includes 

moving a first of the dental objects away from the respective route of a second of the 

dental objects; and moving the first dental object toward its respective final position after 

the second dental object has sufficiently traversed its respective route to avoid the 

collision. 

31. Regarding claim 10, Chishti ('400) discloses the claimed invention substantially 

as claimed, as set forth above for claim 1. 

32. However, Chishti ('400) does not disclose that the second modification includes: 

moving a first of the dental objects away from the respective route of a second of the 

dental objects; and moving the first dental object toward its respective final position after 
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the second dental object has sufficiently traversed its respective route to avoid the 

collision. 

33. Regarding claim 18, Chishti ('400) discloses the claimed invention substantially 

as claimed, as set forth above for claim 13. 

34. However, Chishti ('400) does not disclose that the first or second modification 

includes: moving a first of the dental objects away from the respective route of a second 

of the dental objects; and moving the first dental object toward its respective final position 

after the second dental object has sufficiently traversed its respective route to avoid the 

collision. 

35. Regarding claim 19, Chishti ('400) discloses the claimed invention substantially 

as claimed, as set forth above for claim 13. 

36. However, Chishti ('400) does not disclose that the first or second modification 

includes: moving a first of the dental objects away from the respective route of a second 

of the dental objects; and moving the first dental object toward its previous position. 

37. With respect to claims 8, 10, 18 and 19, Chishti ('511) teaches the movement of 

a first of the dental objects/first tooth "in any direction other than directly towards the 

desired final position", so when moving the first of the dental objects from one point to the 

next in the sequence does not result in a collision of the first and second of the dental 

objects when moving them to their respective final positions (col. 4, lines 7-22). Due to it 

is disclosed that the movement can be "in any direction", it is understood that includes a 

movement of the first of the dental objects away from the respective route of a second of 

the dental objects; and due to the final results is that the dental object moves to the 
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desired final position, it is understood that the first dental object moves toward its previous 

position. 

38. It would have been obvious to one having ordinary skill in the art before the 

effective filing date of the claimed invention to modify the first or second modifications of 

Chishti ('400), with the movement in any direction that is other than directly towards the 

second dental object of Chishti ('511 ), in order to move the first of the dental objects in a 

loop condition to avoid a collision with the second of the dental objects during the 

movement pattern, continuing to the final position at the end of the loop condition. 

39. Claims 12 and 17 are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over Chishti et al. (US 20040137400 A1) aka Chishti ('400), in view of 

Chishti et al. (US 6471511 81) aka Chishti ('511 ), in further view of Phan et al. (US 

6309215 81 ). 

40. Regarding claim 12, Chishti ('400) discloses the claimed invention substantially 

as claimed, as set forth above for claim 11. 

41. However, Chishti ('400) does not disclose that wherein the producing includes: 

fabricating a respective positive mold of the dental objects for at least two of the treatment 

stages; and thermoforming a respective one of the orthodontic appliances over each of 

the respective positive molds. 

42. Regarding claim 17, Chishti ('400) discloses the claimed invention substantially 

as claimed, as set forth above for claim 16. 

43. However, Chishti ('400) does not disclose that the manufacturing includes: 

fabricating a respective positive mold of the dental objects for at least two of the treatment 

stages; and thermoforming an orthodontic aligner over each respective positive mold. 
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44. With respect to claims 12 and 17, Chishti ('511) teaches the producing includes 

fabricating a respective positive mold of the dental objects for at least two of the treatment 

stages (col. 9, In 43-47), and that it is used a polymeric material over a positive physical 

model. 

45. However, they are silenced disclosing thermoforming the respective one of the 

orthodontic appliances over each of the respective positive molds. 

46. Phan et al. teaches that the orthodontic appliance is of a thermoformable polymer 

material (col. 2, line 26-46). 

47. It would have been obvious to one having ordinary skill in the art at the time the 

invention was made to modify the Chishti ('400)/Chishti ('511 )'s orthodontic appliance, to 

the Phan's thermoformable polymer material, in order to provide an orthodontic appliance 

with the stiffness from the polymeric material to impart a resilient repositioning force 

against one or a portion of the remaining teeth. 

Double Patenting 

48. The nonstatutory double patenting rejection is based on a judicially created 

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 

unjustified or improper timewise extension of the "right to exclude" granted by a patent 

and to prevent possible harassment by multiple assignees. A nonstatutory double 

patenting rejection is appropriate where the conflicting claims are not identical, but at least 

one examined application claim is not patentably distinct from the reference claim(s) 

because the examined application claim is either anticipated by, or would have been 

obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 

1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); 
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In re Langi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Omum, 686 F.2d 

937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 

1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

49. A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d) 

may be used to overcome an actual or provisional rejection based on nonstatutory double 

patenting provided the reference application or patent either is shown to be commonly 

owned with the examined application, or claims an invention made as a result of activities 

undertaken within the scope of a joint research agreement. See MPEP § 717.02 for 

applications subject to examination under the first inventor to file provisions of the AIA as 

explained in MPEP § 2159. See MPEP §§ 706.02(1)(1) - 706.02(1)(3) for applications not 

subject to examination under the first inventor to file provisions of the AIA. A terminal 

disclaimer must be signed in compliance with 37 CFR 1.321 (b). 

50. The USPTO Internet website contains terminal disclaimer forms which may be 

used. Please visit www.uspto.gov/patenVpatents-forms. The filing date of the application 

in which the form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26, 

PTO/AIA/25, or PTO/AIA/26) should be used. A web-based eTerminal Disclaimer may be 

filled out completely online using web-screens. An eTerminal Disclaimer that meets all 

requirements is auto-processed and approved immediately upon submission. For more 

information about eTerminal Disclaimers, refer to 

51. Claims 1, 2, 4-9, 11-14, 16 and 17 are rejected on the ground of nonstatutory 

double patenting as being unpatentable over claims 1-6, 8-11, 18 and 19 of U.S. Patent 

No. 10456217 B2. Although the claims at issue are not identical, they are not patentably 
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distinct from each other because both set of claims include the same steps of the method 

describe as followed; 

- the step of determining a movement pattern for moving dental objects from an 

initial arrangement toward a final arrangement, where the movement pattern is 

defining a schedule of movement of the dental objects during treatment stages 

from a respective initial position toward a respective final position; 

- the step of calculating a respective treatment path for each of the dental objects 

between their respective initial and final positions; 

- the step of identifying a collision between a first of the dental objects and a 

second of the dental objects based at least on the schedule of movement; 

- the step of performing a first modification of the schedule of movement as a 

response to the identifying step; 

- the step of determining that the first modification does not avoid a collision 

between the first and second dental objects; and 

- the step of performing a second modification of the schedule of movement after 

it is determined that the first modification does not avoid a collision; 

- wherein the movement pattern is determined by selection by a user, 

- wherein the determining step includes analyzing the dental objects in their 

respective initial and final positions, 

- wherein the first modification includes a delaying of the initial movement of the 

first dental object, and/or wherein the second modification includes slowing or 

stopping the movement of the first dental object during one or more of the 

treatment stages, 
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- performing, after determining that the second modification does not avoid a 

collision, a third modification of the schedule of movement, the third 

modification comprising: moving a first of the dental objects away from the 

respective route of a second of the dental objects; and moving the first dental 

object toward its respective final position after the second dental object has 

sufficiently traversed its respective route to avoid the collision, 

- wherein the second modification includes the steps of delaying initial movement 

of the first dental object; and slowing or stopping movement of the first dental 

object during one or more of the treatment stages following a previous one of 

the treatment stages during which the first dental object moved, and 

- producing a series of orthodontic appliances based at least on the modified 

schedule of movement by fabricating a respective positive mold of the dental 

objects, and thermoforming the respective orthodontic appliances over each of 

the respective positive molds. 

Conclusion 

52. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to MIRAYDA ARLENE APONTE whose telephone number 

is (571 )270-1933. The examiner can normally be reached on M-F 8-5. 

53. Examiner interviews are available via telephone, in-person, and video 

conferencing using a USPTO supplied web-based collaboration tool. To schedule an 

interview, applicant is encouraged to use the US PTO Automated Interview Request (Al R) 

at http://www.uspto.gov/interviewpractice. 
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54. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Cris Rodriguez can be reached on 571-272-4964. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 

55. Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published 

applications may be obtained from either Private PAIR or Public PAIR. Status information 

for unpublished applications is available through Private PAIR only. For more information 

about the PAIR system, see https://ppair-my.uspto.gov/pair/PrivatePair. Should you have 

questions on access to the Private PAIR system, contact the Electronic Business Center 

(EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 

Service Representative or access to the automated information system, call 800-786-

9199 (IN USA OR CANADA) or 571-272-1000. 

/MI RA YDA A APONTE/ 
Examiner, Art Unit 3772 
/SEAN M MICHALSKI/ 
Primary Examiner, Art Unit 3724 
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067 US-5139419 08-18-1992 ANDREIKO; Craig A. et al. 

068 US-5145364 09-08-1992 MARTZ; Martin G. et al. 

069 US-5176517 01-05-1993 TRUAX; Lloyd H. et al. 

070 US-5184306 02-02-1993 ERDMAN; Arthur G. et al. 

071 US-5186623 02-16-1993 BREADS; Peter R. et al. 

072 US-5257203 10-26-1993 RILEY; Donald R. et al. 

073 US-5273429 12-28-1993 REKOW; Dianne et al. 

074 US-5278756 01-11-1994 LEMCHEN; Marc S. et al. 

075 US-5328362 07-12-1994 WATSON; Sherman L. et al. 

076 US-5338198 08-16-1994 WU; Chuang-Jy et al. 

077 US-5340309 08-23-1994 ROBERTSON; James G. et al. 

078 US-5342202 08-30-1994 DESHAYES; Marie-Josephe et al. 

079 US-5368478 11-29-1994 ANDREIKO; Craig A. et al. 

080 US-5382164 01-17-1995 STERN; Sylvan S. et al. 

081 US-5395238 03-07-1995 ANDREIKO; Craig A. et al. 

082 US-5431562 07-11-1995 ANDREIKO; Craig A. et al. 

083 US-5440326 08-08-1995 QUINN; Thomas J. et al. 

084 US-5440496 08-08-1995 ANDERSSON; Matts et al. 

085 US-5447432 09-05-1995 ANDREIKO; Craig A. et al. 

086 US-5452219 09-19-1995 DEHOFF; Barry D. et al. 

087 US-5454717 10-03-1995 ANDREIKO; Craig A. et al. 

088 US-5456600 10-10-1995 ANDREIKO; Craig A. et al. 
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089 US-5474448 12-12-1995 ANDREIKO; Craig A. et al. 

090 US-5518397 05-21-1996 ANDREIKO; Craig A. et al. 

091 US-5528735 06-18-1996 STRASNICK; Steven L. et al. 

092 US-5533895 07-09-1996 ANDREIKO; Craig A. et al. 

093 US-5542842 08-06-1996 ANDREIKO; Craig A. et al. 

094 US-5549476 08-27-1996 STERN; Sylvan S. et al. 

095 US-5562448 10-08-1996 MUSHABAC; David R. 

096 US-5587912 12-24-1996 ANDERSSON; Matts et al. 

097 US-5605459 02-25-1997 KURODA; Takayuki et al. 

098 US-5607305 03-04-1997 ANDERSSON; Matts et al. 

099 US-5614075 03-25-1997 ANDRE; Sr Larry E. et al. 

100 US-5621648 04-15-1997 CRUMP; Craig D. et al. 

101 US-5645420 07-08-1997 BERGERSEN; Earl 0. et al. 

102 US-5645421 07-08-1997 SLOOTSKY; Gary Lee et al. 

103 US-5655653 08-12-1997 CHESTER; Bruce E. et al. 

104 US-5683243 11-04-1997 ANDREIKO; Craig A. et al. 

105 US-5692894 12-02-1997 SCHWARTZ; Dann A. et al. 

106 US-5725376 03-10-1998 POIRIER; Michel et al. 

107 US-5725378 03-10-1998 WANG; Hong-Chi et al. 

108 US-5733126 03-31-1998 ANDERSSON; Matts et al. 

109 US-5740267 04-14-1998 ECHERER; Scott J. et al. 

110 US-5742700 04-21-1998 YOON; Douglas C. et al. 
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111 US-5799100 08-25-1998 CLARKE; Laurence P. et al. 

112 US-5800174 09-01-1998 ANDERSSON; Matts et al. 

113 US-5823778 10-20-1998 SCHMITT; Stephen M. et al. 

114 US-5848115 12-08-1998 LITTLE; Francis H. et al. 

115 US-5857853 01-12-1999 VAN; Nifterick Willem Frederick et 
al. 

116 US-5866058 02-02-1999 BATCHELDER; John Samuel et 
al. 

117 US-5879158 03-09-1999 DOYLE; Walter A. et al. 

118 US-5880961 03-09-1999 CRUMP; Craig D. et al. 

119 US-5880962 03-09-1999 ANDERSSON; Matts et al. 

120 US-5934288 08-10-1999 AVILA; Ricardo Scott et al. 

121 US-5957686 09-28-1999 ANTHONY; Wayne L. et al. 

122 US-5964587 10-12-1999 SATO; Mikio et al. 

123 US-5971754 10-26-1999 SONDHI; Anoop et al. 

124 US-5975893 11-02-1999 CHISHTI; Muhammad et al. 

125 US-6015289 01-18-2000 ANDREIKO; Craig A. et al. 

126 US-6044309 03-28-2000 HONDA; Kenichi et al. 

127 US-6049743 04-11-2000 BABA; Masami et al. 

128 US-6062861 05-16-2000 ANDERSSON; Matts 

129 US-6068482 05-30-2000 SNOW; Michael Desmond et al. 

130 US-6099314 08-08-2000 KOPELMAN; Avi et al. 

131 US-6123544 09-26-2000 CLEARY; James D. 
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132 US-6152731 11-28-2000 JORDAN; Russell A. et al. 

133 US-6183248 02-06-2001 CHISHTI; Muhammad et al. 

134 US-6190165 02-20-2001 ANDREIKO; Craig A. et al. 

135 US-6217325 04-17-2001 CHISHTI; Muhammad et al. 

136 US-6217334 04-17-2001 HULTGREN; Bruce Willard et al. 

137 US-6244861 06-12-2001 ANDREIKO; Craig A. et al. 

138 US-6309215 10-30-2001 PHAN; Loe X. et al. 

139 US-6315553 11-13-2001 SACHDEVA; Rohit et al. 

140 US-6318994 11-20-2001 CHISHTI; Muhammad Ziaullah 
Khan et al. 

141 US-6322359 11-27-2001 JORDAN; Russell A. et al. 

142 US-6350120 02-26-2002 SACHDEVA; Rohit et al. 

143 US-6382975 05-07-2002 POIRIER; Michel et al. 

144 US-6398548 06-04-2002 MUHAMMAD; Chishti et al. 

145 US-6402707 06-11-2002 ERNST; Maurice M. et al. 

146 US-6409504 06-25-2002 JONES; Timothy N. et al. 

147 US-6471511 10-29-2002 CHISHTI; Muhammad et al. 

148 US-6482298 11-19-2002 BHATNAGAR; Parijat et al. 

149 US-6514074 02-04-2003 CHISHTI; Muhammad et al. 

150 US-6524101 02-25-2003 PHAN; Loe X. et al. 

151 US-6554611 04-29-2003 SHISHTI; Muhammad et al. 

152 US-6572372 06-03-2003 PHAN; Loe X. et al. 
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153 US-6629840 10-07-2003 CHISHTI; Muhammad et al. 

154 US-6682346 01-27-2004 CHISHTI; Muhammad et al. 

155 US-6705863 03-16-2004 PHAN; Loe X. et al. 

156 US-6722880 04-20-2004 CHISHTI; Muhammad et al. 

157 US-6729876 05-04-2004 MUHAMMAD; Chishti et al. 

158 US-7063532 06-20-2006 JONES; Timothy N. et al. 

159 US-7331783 02-19-2008 CHISHTI; Muhammad et al. 

160 US-7377778 05-27-2008 CHISHTI; Muhammad Ziaullah 
Khan et al. 

161 US-7435083 10-14-2008 CHISHTI; Muhammad et al. 

162 US-7578674 08-25-2009 CHISHTI; Muhammad et al. 

163 US-7637740 12-29-2009 KNOPP; Peter G. 

164 US-7658610 02-09-2010 KNOPP; Peter G. 

165 US-7819659 10-26-2010 WEN; Huafeng 

166 US-7844356 11-30-2010 MATOV; Vadim et al. 

167 US-7844429 11-30-2010 MATOV; Vadim et al. 

168 US-7904307 03-08-2011 ABOLFATHI; Amir et al. 

169 US-8038444 10-18-2011 KITCHING; Ian et al. 

170 US-9326830 05-03-2016 KITCHING; Ian et al. 

171 US-20020006597 01-17-2002 ANDREIKO; Craig A. et al. 

172 US-20020064 7 46 05-30-2002 MUHAMMAD; Chishti et al. 

173 US-20030009252 01-09-2003 PAVLOVSKAIA; Elena et al. 
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174 US-20030139834 07-24-2003 NIKOLSKIY; Sergey et al. 

175 US-20030224311 12-04-2003 CRONAUER; Edward A. et al. 

176 US-20040128010 07-01-2004 PAVLOVSKAIA; Elena et al. 

177 US-20040137400 07-15-2004 CHISHTI; Muhammad et al. 

178 US-20050055118 03-10-2005 NIKOLSKIY; Sergey et al. 

179 US-20060275736 12-07-2006 WEN; Huafeng et al. 

180 US-20120035901 02-09-2012 KITCHING; Ian et al. 
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001 AU-3031677-A 05-10-1979 SUYEHIRO H. □ 

002 AU-517102-B2 07-09-1981 HITO SUYEHIRO. □ 

003 AU-5598894-A 06-08-1994 ORMCOCORP. □ 

004 CA-1121955-A 04-20-1982 SUYEHIRO HITO. □ 

005 DE-27 49802-A 1 05-11-1978 SUYEHIRO HITO. Abstract: 181 
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083 KUNII et al., "Articulation Simulation for an Intelligent Dental Care System," Displays 15:181-
188 (1994). 

084 KURODA et al., Three-Dimensional Dental Cast Analyzing System Using Laser Scanning, Am. 
J. Orthod. Dentofac. Orthop. (1996) 110:365-369. 

085 LAURENDEAU, et al., "A Computer-Vision Technique for the Acquisition and Processing of 3-D 
Profiles of 7 KR Dental Imprints: An Application in Orthodontics," IEEE Transactions on Medical 
Imaging, 10(3):453-461 (September 1991. 

086 LEINFELDER, et al., "A New Method for Generating Ceramic Restorations: a CAD-CAM 
System," J. Am. 1-1 Dent. Assoc., 118(6):703-707 (June 1989). 

087 MANETTI, et al., "Computer-Aided Cefalometry and New Mechanics in Orthodontics," (Article 
Summary in English, article in German), Fortschr Kieferorthop. 44, 370-376 (Nr. 5), 1983. 

088 MCCANN, "Inside the ADA," J. Amer. Dent. Assoc., 118:286-294 (March 1989). 

089 MCNAMARA et al., "Invisible Retainers," J. Cfin. Orthod., pp. 570-578 (August 1985). 

/MIRAYDA A APONTE/ 
Date 
Considered 08/01/2020 

~ 

T2 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include 
copy of this form with next communication to applicant. 1 Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language 
Translation is attached. This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 
22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

Jfyou need assistance in completing the form, ca/11-800-PTO-9199 (1-800-786-9199) and select option 2. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.A.A/ 



Receipt date: 01/02/2020 16/723,706 - GAU: 3772 

r 

Approved for use through 11/30/2020. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Complete if Known ~ 
Substitute for form 1449/PTO 

Application Number 16/723,706 

INFORMATION DISCLOSURE Filing Date 12-20-2019 

STATEMENT BY APPLICANT 
First Named Inventor KITCHING, Ian 
Art Unit 3772 

(Use as many sheets as necessary) 
Examiner Name Not yet assigned. 

\.. Sheet I 22 I ot I 28 Attorney Docket Number 122773-77 4. 305 ~ 

NON-PATENT LITERATURE DOCUMENTS 

Examiner Cite Include name of the author(in CAPITAL LETTERS),title of the article(when appropriate), title of 
Initials* No. 1 the item (book,magazine,journal,serial,symposium,catalog,etc.),date,page(s),volume-issue 

number(s),publisher, city and/or country where published. 

090 MCNAMARA et al., Orthodontic and Orthopedic Treatment in the Mixed Dentition, Needham 
Press, pp. 347-353 (January 1993). 

091 MOERMANN et al., "Computer Machined Adhesive Porcelain Inlays: Margin Adaptation after 
Fatigue Stress," IADR Abstract 339, J. Dent. Res., 66(a):763 (1987). 

092 MOLES, "Correcting Mild Malalignments - As Easy As One, Two, Three," AOA/Pro Corner, Vol. 
11, No. 1, 2 pages (2002). 

093 MORMANN et al., "Marginale Adaptation von adhasuven Porzellaninlays in vitro," Separatdruck 
aus: Schweiz. Mschr. Zahnmed. 95: 1118-1129, 1985. 

094 NAHOUM, "The Vacuum Formed Dental Contour Appliance," N. Y. State Dent. J., 30(9):385-
390 (November 1964). 

095 NASH, "CEREC CAD/CAM Inlays: Aesthetics and Durability in a Single Appointment," Dent. 
Today, 9(8):20, 22-23 (October 1990). 

096 NISHIYAMA et al., "A New Construction of Tooth Repositioner by LTV Vinyl Silicone Rubber," J. 
Nihon Univ. Sch. Dent., 19(2):93-102 (1977). 

097 PAUL et al., "Digital Documentation of Individual Human Jaw and Tooth Forms for Applications 
in Orthodontics, Oral Surgery and Forensic Medicine" Proc. of the 24th Annual Cont. of the 
IEEE Industrial Electronics Society (IECON '98), Sept. 4, 1998, pp. 2415-2418. 

098 PINKHAM, "Foolish Concept Propels Technology," Dentist, 3 pages total, January/February 
1989. 

099 PINKHAM, "Inventor's CAD/CAM May Transform Dentistry," Dentist, 3 pages total, September 
1990. 

Examiner / / 
Signature MIRAYDA A APONTE 

Date 
Considered 08/01/2020 

T2 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include 
copy of this form with next communication to applicant. 1 Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language 
Translation is attached. This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 
22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

Jfyou need assistance in completing the form, ca/11-800-PTO-9199 (1-800-786-9199) and select option 2. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.A.A/ 



Receipt date: 01/02/2020 16/723,706 - GAU: 3772 

r 

Approved for use through 11/30/2020. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

~ 
Substitute for form 1449/PTO 

Complete if Known 

Application Number 16/723,706 

INFORMATION DISCLOSURE Filing Date 12-20-2019 

STATEMENT BY APPLICANT 
First Named Inventor KITCHING, Ian 
Art Unit 3772 

(Use as many sheets as necessary) 
Examiner Name Not yet assigned. 

\.. Sheet I 23 I of I 28 Attorney Docket Number 122773-77 4. 305 ~ 

NON-PATENT LITERATURE DOCUMENTS 

Examiner Cite Include name of the author(in CAPITAL LETTERS),title of the article(when appropriate), title of 
Initials* No. 1 the item (book,magazine,journal,serial,symposium,catalog,etc.),date,page(s),volume-issue T2 

number(s),publisher, city and/or country where published. 

100 PONITZ, "Invisible Retainers," Am. J. Orthod., 59(3):266-272 (March 1971). □ 

101 PROCERA RESEARCH PROJECTS, "PROCERA Research Projects 1993 - Abstract 
□ 

Collection," pp. 3- 7; 28 (1993). 

102 PROFFIT et al., Contemporary Orthodontics, (Second Ed.), Chapter 15, Mosby Inc., pp 470-533 
□ 

(October 1993. 

103 RAINTREE ESSIX & ARS MATERIALS, INC., Raintree Essix, Technical Magazine Table of 
□ 

contents and Essix Appliances,< http://www.essix.com/magazine/defaulthtml> Aug. 13, 1997. 

104 REDMOND et al., "Clinical Implications of Digital Orthodontics," Am. J. Orthod. Dentofacial 
□ 

Orthop., 117 (2) :240-242 (2000). 

105 REKOW et al., "CAD/CAM for Dental Restorations - Some of the Curious Challenges," IEEE 
□ 

Trans. Biomed. Eng., 38(4):314-318 (April 1991). 

106 REKOW et al., "CAD/CAM for Dental Restorations - Some of the Curious Challenges," IEEE 
□ 

Trans. Biomed. Eng., 38(4):314-318 (April 1991). 

107 REKOW et al., "Comparison of Three Data Acquisition Techniques for 3-D Tooth Surface 
Mapping," Annual International Conference of the IEEE Engineering in Medicine and Biology □ 

Society, 13(1):344-345 1991. 

108 REKOW, "A Review of the Developments in Dental CAD/CAM Systems," (contains references 
to Japanese efforts and content of the papers of particular interest to the clinician are indicated 

□ 
with a one line summary of their content in the bibliography), Curr. Opin. Dent., 2:25-33 (June 
1992). 

Examiner 
Signature /MIRAYDA A APONTE/ 

Date 
Considered 08/01/2020 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include 
copy of this form with next communication to applicant. 1 Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language 
Translation is attached. This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 
22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

Jfyou need assistance in completing the form, ca/11-800-PTO-9199 (1-800-786-9199) and select option 2. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.A.A/ 



Receipt date: 01/02/2020 16/723,706 - GAU: 3772 

r 

Approved for use through 11/30/2020. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

~ 
Substitute for form 1449/PTO 

Complete if Known 

Application Number 16/723,706 

INFORMATION DISCLOSURE Filing Date 12-20-2019 

STATEMENT BY APPLICANT 
First Named Inventor KITCHING, Ian 
Art Unit 3772 

(Use as many sheets as necessary) 
Examiner Name Not yet assigned. 

\.. Sheet I 24 I of I 28 Attorney Docket Number 122773-77 4. 305 ~ 

NON-PATENT LITERATURE DOCUMENTS 

Examiner Cite Include name of the author(in CAPITAL LETTERS),title of the article(when appropriate), title of 
Initials* No. 1 the item (book,magazine,journal,serial,symposium,catalog,etc.),date,page(s),volume-issue T2 

number(s),publisher, city and/or country where published. 

109 REKOW, "CAD/CAM in Dentistry: A Historical Perspective and View of the Future," J. Can. 
□ 

Dent. Assoc., 58(4):283, 287-288 (April 1992). 

110 REKOW, "Computer-Aided Design and Manufacturing in Dentistry: A Review of the State of the 
□ 

Art," J. Prosthet. Dent., 58(4):512-516 (October 1987). 

111 REKOW, "Dental CAD-CAM Systems: What is the State of the Art?", J. Amer. Dent. Assoc., 
□ 

122:43-48 1991. 

112 REKOW, "Feasibility of an Automated System for Production of Dental Restorations, Ph.D. 
□ 

Thesis," Univ. of Minnesota, 244 pages total, November 1988. 

113 RICHMOND et al., "The Development of a 3D Cast Analysis System," Br. J. Orthod., 13(1):53-
□ 

54 (January 1986). 

114 RICHMOND et al., "The Development of the PAR Index (Peer Assessment Rating): Reliability 
□ 

and Validity," Eur. J. Orthod., 14:125-139 (1992). 

115 RICHMOND, "Recording The Dental Cast In Three Dimensions," Am. J. Orthod. Dentofacial 
□ 

Orthop., 92(3):199-206 (September 1987). 

116 RUDGE, "Dental Arch Analysis: Arch Form, A Review of the Literature," Eur. J. Orthod., 
□ 

3(4):279-284 1981. 

117 SAKUDA et al., "Integrated Information-Processing System In Clinical Orthodontics: An 
Approach with Use of a Computer Network System," Am. J. Orthod. Dentofacial Orthop., □ 

101 (3): 210-220 (March 1992). 

118 SCHELLHAS et al., "Three-Dimensional Computed Tomography in Maxillofacial Surgical 
□ 

Planning," Arch. Otolamp!. Head Neck Sur9., 114:438-442 (April 1988). 

Examiner 
Signature /MIRAYDA A APONTE/ 

Date 
Considered 08/01/2020 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include 
copy of this form with next communication to applicant. 1 Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language 
Translation is attached. This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 
22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

Jfyou need assistance in completing the form, ca/11-800-PTO-9199 (1-800-786-9199) and select option 2. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.A.A/ 



Receipt date: 01/02/2020 16/723,706 - GAU: 3772 

r 

Approved for use through 11/30/2020. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

~ 
Substitute for form 1449/PTO 

Complete if Known 

Application Number 16/723,706 

INFORMATION DISCLOSURE Filing Date 12-20-2019 

STATEMENT BY APPLICANT 
First Named Inventor KITCHING, Ian 
Art Unit 3772 

(Use as many sheets as necessary) 
Examiner Name Not yet assigned. 

\.. Sheet I 25 I of I 28 Attorney Docket Number 122773-77 4. 305 

NON-PATENT LITERATURE DOCUMENTS 

Examiner Cite Include name of the author(in CAPITAL LETTERS),title of the article(when appropriate), title of 
Initials* No. 1 the item (book,magazine,journal,serial,symposium,catalog,etc.),date,page(s),volume-issue 

number(s),publisher, city and/or country where published. 

119 SCHROEDER et al., Eds. The Visual Toolkit, Prentice Hall PTR, New Jersey (1998) Chapters 
6, 8 & 9, (pages 153-210,309-354, and 355-428, respectively. 

120 SHILLIDAY, (1971). Minimizing finishing problems with the mini-positioner, Am. J. Orthod. 
59:596-599. 

121 SIEMENS, "CEREC - Computer-Reconstruction," High Tech in der Zahnmedizin, 14 pages total 
(2004). 

122 SINCLAIR, "The Readers' Corner," J. Clin. Orthod., 26(6):369-372 (June 1992). 

123 SIRONA DENTAL SYSTEMS GmbH, CEREC 3D, Manuel utiiisateur, Version 2.0X (in French), 
2003, 114 pages total. 

124 STOLL et al., "Computer-aided Technologies in Dentistry," (article summary in English, article in 
German), Dtsch Zahna'rztl Z 45, pp. 314-322 (1990). 

125 STURMAN, "Interactive Keyframe Animation of 3-D Articulated Models," Proceedings Graphics 
Interface '84, May-June 1984, pp. 35-40. 

126 The Choice Is Clear: Red, White & Blue ... The Simple, Affordable, No-Braces Treatment," 
Allesee Orthodontic Appliances-Pro Lab product information, 6 pages (2003). 

127 The Choice Is Clear: Red, White & Blue ... The Simple, Affordable, No-Braces Treatment, 
Allesee HI Orthodontic Appliances-Pro Lab product information for doctors. 
http://ormco.com/aoa/appliancesservices/RWB/doctorhtml, 5 pages (May 19, 2003). 

128 The Choice is Clear: Red, White & Blue ... The Simple, Affordable, No-Braces Treatment, 
Allesee HJ Orthodontic Appliances-Pro Lab product information for patients, 
(http://ormco.com/aoa/appliancesservices/RWB/patients.html), 2 pages (May 19, 2003). 

Examiner 
Signature /MIRAYDA A APONTE/ 

Date 
Considered 08/01/2020 

~ 

T2 

□ 

□ 

□ 

□ 

□ 

181 

□ 

□ 

□ 

□ 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include 
copy of this form with next communication to applicant. 1 Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language 
Translation is attached. This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 
22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

Jfyou need assistance in completing the form, ca/11-800-PTO-9199 (1-800-786-9199) and select option 2. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.A.A/ 



Receipt date: 01/02/2020 16/723,706 - GAU: 3772 

r 

Approved for use through 11/30/2020. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

~ 
Substitute for form 1449/PTO 

Complete if Known 

Application Number 16/723,706 

INFORMATION DISCLOSURE Filing Date 12-20-2019 

STATEMENT BY APPLICANT 
First Named Inventor KITCHING, Ian 
Art Unit 3772 

(Use as many sheets as necessary) 
Examiner Name Not yet assigned. 

\.. Sheet I 26 I of I 28 Attorney Docket Number 122773-77 4. 305 ~ 

NON-PATENT LITERATURE DOCUMENTS 

Examiner Cite Include name of the author(in CAPITAL LETTERS),title of the article(when appropriate), title of 
Initials* No. 1 the item (book,magazine,journal,serial,symposium,catalog,etc.),date,page(s),volume-issue T2 

number(s),publisher, city and/or country where published. 

129 The Red, White & Blue Way to Improve Your Smile!, Allesee Orthodontic Appliances-Pro Lab 
□ 

product information for patients, 2 pages (1992). 

130 TRUAX L., "Truax Clasp-Less(TM) Appliance System," Funct. Orthod., 9(5):22-4, 26-8 
□ 

(September-October 1992). 

131 TRU-TAIN ORTHODONTIC & DENTAL SUPPLIES, Product Brochure, Rochester, Minnesota 
□ 

55902, 16 pages total (1996). 

132 U.S. Department of Commerce, National Technical Information Service, "Automated Crown 
Replication Using Solid Photography SM," Solid Photography Inc., Melville NY, October 1977, □ 

20 pages total. 

133 U.S. Department of Commerce, National Technical Information Service, "Holodontography: An 
Introduction to Dental Laser Holography," School of Aerospace Medicine Brooks AFB Tex, □ 

March 1973, 37 pages total. 

134 U.S. Provisional Patent Application No. 60/050342, filed on June 20, 1997, 41 pages total. □ 

135 VAN DER LINDEN et al., "Three-Dimensional Analysis of Dental Casts by Means of the 
□ 

Optocom," J. Dent. Res., p. 1100 (July-August 1972). 

136 VAN DER LINDEN, "A New Method to Determine Tooth Positions and Dental Arch 
□ 

Dimensions," J. Dent. Res., 51(4):1104 (July-August 1972). 

137 VAN DER ZEL, "Ceramic-Fused-to-Metal Restorations with a New CAD/CAM System," 
□ 

Quintessence Int., 24(11):769-778 (1993. 

138 VARADY et al., "Reverse Engineering Of Geometric Models-An Introduction," Computer-Aided 
□ 

Design, 29(4):255-268,1997. 

Examiner 
Signature /MIRAYDA A APONTE/ 

Date 
Considered 08/01/2020 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include 
copy of this form with next communication to applicant. 1 Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language 
Translation is attached. This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 
22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

Jfyou need assistance in completing the form, ca/11-800-PTO-9199 (1-800-786-9199) and select option 2. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.A.A/ 



Receipt date: 01/02/2020 16/723,706 - GAU: 3772 

r 

Approved for use through 11/30/2020. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

~ 
Substitute for form 1449/PTO 

Complete if Known 

\.. Sheet 

Examiner 
Initials* 

Examiner 
Signature 

Application Number 16/723,706 

INFORMATION DISCLOSURE Filing Date 12-20-2019 
First Named Inventor 

STATEMENT BY APPLICANT KITCHING, Ian 
Art Unit 3772 

I 

(Use as many sheets as necessary) 
Examiner Name Not yet assigned. 

27 I of I 28 Attorney Docket Number 122773-77 4. 305 

NON-PATENT LITERATURE DOCUMENTS 

Cite Include name of the author(in CAPITAL LETTERS),title of the article(when appropriate), title of 
No. 1 the item (book,magazine,journal,serial,symposium,catalog,etc.),date,page(s),volume-issue 

number(s),publisher, city and/or country where published. 

139 VERSTREKEN et al., "An Image-Guided Planning System for Endosseous Oral Implants," IEEE 
Trans. Med. Imaging, 17(5):842-852 (October 1998). 

140 WARUNEK et al., Physical and Mechanical Properties of Elastomers in Orthodonic Positioners, 
Am J. Orthod. Dentofac. Orthop, Vol. 95, No. 5, (May 1989) pp. 388-400. 

141 WARUNEK et.al., Clinical Use of Silicone Elastomer Applicances, JCO (1989) XXlll(10):694-
700. 

142 WELLS, Application of the Positioner Appliance in Orthodontic Treatment, Am. J. Orthodont. 
(1970) 58:351-366. 

143 WILLIAMS, "Dentistry and CAD/CAM: Another French Revolution," J. Dent. Practice Admin., 
pp. 2-5 (January/March 1987). 

144 WILLIAMS, "The Switzerland and Minnesota Developments in CAD/CAM," J. Dent. Practice 
Admin., pp. 50-55 (April/June 1987). 

145 WISHAN, "New Advances in Personal Computer Applications for Cephalometric Analysis, 
Growth Prediction, Surgical Treatment Planning and Imaging Processing," Symposium: 
Computerized Facial Imaging in Oral and Maxilofacial Surgery Presented on September 
13,1990. 

146 WSCG'98 - Conference Program, "The Sixth International Conference in Central Europe on 
Computer Graphics and Visualization '98," February 9-13, 1998, pp. 1-7, retrieved from the 
Internet on 11/05/2004, URL(http://wscg.zcu.cz/wscg98/wscg98.h). 

147 XIA et al., "Three-Dimensional Virtual-Reality Surgical Planning and Soft-Tissue Prediction for 
Orthognathic Surgery," IEEE Trans. Inf. Technol. Biomed., 5(2):97-107 (June 2001). 

/MIRAYDA A APONTE/ Date 
Considered 08/01/2020 

~ 

T2 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include 
copy of this form with next communication to applicant. 1 Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language 
Translation is attached. This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 
22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

Jfyou need assistance in completing the form, ca/11-800-PTO-9199 (1-800-786-9199) and select option 2. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.A.A/ 



Receipt date: 01/02/2020 16/723,706 - GAU: 3772 

r 

Approved for use through 11/30/2020. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

~ 
Substitute for form 1449/PTO 

Complete if Known 

Application Number 16/723,706 

INFORMATION DISCLOSURE Filing Date 12-20-2019 

STATEMENT BY APPLICANT 
First Named Inventor KITCHING, Ian 
Art Unit 3772 

(Use as many sheets as necessary) 
Examiner Name Not yet assigned. 

\.. Sheet I 28 I ot I 28 Attorney Docket Number 122773-77 4. 305 

NON-PATENT LITERATURE DOCUMENTS 

Examiner Cite Include name of the author(in CAPITAL LETTERS),title of the article(when appropriate), title of 
Initials* No. 1 the item (book,magazine,journal,serial,symposium,catalog,etc.),date,page(s),volume-issue 

number(s),publisher, city and/or country where published. 

148 YAMAMOTO et al., "Optical Measurement of Dental Cast Profile and Application to Analysis of 
Three-Dimensional Tooth Movement in Orthodontics," Front. Med. Biol. Eng., 1 (2):119-130 
(1988). 

149 YAMAMOTO et al., "Three-Dimensional Measurement of Dental Cast Profiles and Its 
Applications to Orthodontics," Cont. Proc. IEEE Eng. Med. Biol. Soc., 12(5):2051-2053 (1990). 

150 YAMANY et al., "A System for Human Jaw Modeling Using Intra-Oral Images," Proc. of the 20th 
Annual Cont. of the IEEE Engineering in Medicine and Biology Society, November 1, 1998, Vol. 
2, pp. 563-566. 

151 YOSHII, "Research on a New Orthodontic Appliance: The Dynamic Positioner (D.P.); I. The 
D.P. Concept and Implementation of Transparent Silicone Resin (Orthocon)," Nippon Dental 
Review, 452:61-74 (June 1980). 

152 YOSHII, "Research on a New Orthodontic Appliance: The Dynamic Positioner (D.P.); II. The 
D.P. Manufacturing Procedure and Clinical Applications," Nippon Dental Review, 454:107-130 
(August 1980). 

153 YOSHII, "Research on a New Orthodontic Appliance: The Dynamic Positioner (D.P.); Ill. The 
General Concept of the D.P. Method and Its Therapeutic Effect, Part 1, Dental and Functional 
Reversed Occlusion Case Reports," Nippon Dental Review, 457:146-164 (November 1980). 

154 YOSHII, "Research on a New Orthodontic Appliance: The Dynamic Positioner (D.P.); Ill.- The 
General Concept of the D.P. Method and Its Therapeutic Effect, Part 2. Skeletal Reversed 
Occlusion Case Reports," Nippon Dental Review, 458:112-129 (December 1980). 

155 You May Be A Candidate For This Invisible No-Braces Treatment, Allesee Orthodontic 
Appliances-Pro Lab product information for patients, 2 pages (2002). 

Examiner 
Signature /MIRAYDA A APONTE/ 

Date 
Considered 08/01/2020 

~ 

T2 

□ 

□ 

□ 

181 

181 

181 

181 

□ 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include 
copy of this form with next communication to applicant. 1 Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language 
Translation is attached. This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 
22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

Jfyou need assistance in completing the form, ca/11-800-PTO-9199 (1-800-786-9199) and select option 2. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.A.A/ 



EAST Search History 

EAST Search History (Prior Art) 

("10420631" I "10456217" I 

"20020006597" I "20020064746" I 

"20030009252" I "20030139834" I 

"20030224311" I "20040128010" I 

"20040137400" I "20050055118" I 

"20060275736" I "20120035901" I 

"20180092715" I "2467432" I 

"3407500" "3600808" "3660900" 
"3683502" "3738005" "3860803" 
"3916526" "3922786" "3950851" 
"3983628" "4014096" "4195046" 
"4253828" "4324546" "4324547" 
"4348178" "4478580" "4500294" 
"4504225" "4505673" "4526540" 
"4575330" "4575805" "4591341" 
"4609349" "4611288" "4656860" 
"4663720" "4664626" "4676747" 
"4742464" "4755139" "4763791" 
"4793803" "4798534" "4836778" 
"4837732" "4850864" "4850865" 
"4856991" "4877398" "4880380" 
"4889238" "4890608" "4935635" 
"4936862" "4937928" "4941826" 
"4964770" "4975052" "4983334" 
"5011405" "5017133" "5027281" 
"5035613" "5055039" "5059118" 
"5100316" "5121333" "5125832" 
"5128870" "5130064" "5131843" 
"5131844" "5139419" "5145364" 
"5176517" "5184306" "5186623" 
"5257203" "5273429" "5278756" 
"5328362" "5338198" "5340309" 
"5342202" "5368478" "5382164" 
"5395238" "5431562" "5440326" 
"5440496" "5447432" "5452219" 
"5454717" "5456600" "5474448" 
"5518397" "5528735" "5533895" 
"5542842" "5549476" "5562448" 
"5587912" "5605459" "5607305" 
"5614075" "5621648" "5645420" 
"5645421" "5655653" "5683243" 
"5692894" "5725376" "5725378" 
"5733126" "5740267" "5742700" 
"5799100" "5800174" "5823778" 
"5848115" "5857853" "5866058" 
"5879158" "5880961" "5880962" 



"5934288" "5957686" "5964587" 
"5971754" "5975893" "6015289" 
"6044309" "6049743" "6062861" 
"6068482" "6099314" "6123544" 
"6152731" "6183248" "6190165" 
"6217325" "6217334" "6244861" 
"6309215" "6315553" "6318994" 
"6322359" "6350120" "6382975" 
"6398548" "6402707" "6409504" 
"6471511" "6482298" "6514074" 
"6524101" "6554611" "6572372" 
"6629840" "6682346" "6705863" 
"6722880" "6729876" "7063532" 
"7331783" "7377778" "7435083" 
"7578674" "7637740" "7658610" 
"7819659" "7844356" "7844429" 
"7904307" "8038444" "9326830" 
"RE35169").PN. 

(AI-0091876-$ I AI-0541500-$ I BI-
0667753-$ I BI-0731673-$ I BI-
0774933-$ I AI-2369828-$ I AI-
2652256-$ I AI-2749802-$ I 
$ I AI-9008512-$ I AI-9104713-$ I AI-
9410935-$ I AI-9832394-$ I AI-
9844865-$ I AI-9858596-$ I AU-
3031677-$ I AU-517102-$ I AU-
5598894-$ I CA-1121955-$ I DE-
2749802-$ I DE-69327661-$ I EP-
0091876-$ I EP-0299490-$ I EP-
0376873-$ I EP-0490848-$ I EP-
0541500-$ I EP-0667753-$ I EP-
0731673-$ I EP-0774933-$ I ES-
463897-$ I FR-2369828-$ I FR-
2652256-$ I GB-1550777-$ I HO-
428359-$ I HO-8508174-$ I ..,..,-_,JU.I. 

$ I VA-223131450-$ I WO-9008512-$ I 
WO-9104713-$ I WO-9410935-$ I wo-
9832394-$ I WO-9844865-$ I wo-
9858596-$). DID. 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 



61C3/00).cpc. or ( 433/24).ccls. 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO 

5126 and dental and ((move movement) US-PGPUB; 
near tooth) same (pattern stagger$4 US PAT; 
"round-tipping") and (collision USOCR; 
obstruction) and (computer program FPRS; EPO; 
code) JPO 

("6471511").PN. 

(US-20160206402-$ or US-
20010002310-$ or US-20020042038-$ 
or US-20020064747-$ or US-
20050192835-$ or US-20050208449-$ 
or US-20060099547-$ or US-
20040137400-$ or US-20080057462-$ 
or US-20080076086-$ or US-
20080294405-$ or US-20080305451-$ 
or US-20060223023-$ or US-
20030059736-$ or US-20100138025-$ 



or US-20100028825-$ or US-
20090191503-$ or US-20090191502-$ 
or US-20080268400-$ or US-
20080182220-$ or US-20070212659-$ 
or US-20060257815-$ or US-
20050244791-$ or US-20040161722-$ 
or US-20040152036-$ or US-
20060275736-$).did. or (US-
20080248443-$ or US-20110270583-$ 
or US-20020064746-$).did. or (US-
6729876-$ or US-6318994-$ or US-
6554611-$ or US-6471511-$ or US-
6398548-$ or US-6802713-$ or US-
9326830-$ or US-6309215-$ or US-
6736638-$ or US-6120287-$ or US-
5975893-$ or US-8075306-$ or US-
8029277-$ or US-7972134-$ or US-
7905725-$ or US-7869983-$ or US-
7641473-$ or US-7543511-$ or US-
6406292-$ or US-6227850-$ or US-
5879158-$ or US-5533895-$ or US-
5447432-$ or US-6450807-$ or US-
7241142-$).did. 

5129 and (delay$4 stop$4 slow$4 "hold US-PGPUB; 
up" decelerate postpone) same move$4 US PAT; 

61C3/00).cpc. or ( 433/24).ccls. 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 



orthodont$4 and (teeth tooth) same 
delay$4 same move$4 

orthodont$4 and (teeth tooth) same 
delay$4 with move$4 

orthodontic and (teeth tooth) same 
delay$4 with move$4 

61C3/00).cpc. or ( 433/24).ccls. 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO 

5140 and orthodontic and computer and US-PGPUB; 
digital and treatment and appliance and US PAT; 
(display same force) and (gingival with USOCR; 
force) FPRS; EPO; 

("10420631" I "10456217" I 
"20020006597" I "20020064746" I 
"20030009252" I "20030139834" I 
"20030224311" I "20040128010" I 
"20040137400" I "20050055118" I 
"20060275736" I "20120035901" I 
"20180092715" I "2467432" I 

JPO 



"3407500" "3600808" "3660900" 
"3683502" "3738005" "3860803" 
"3916526" "3922786" "3950851" 
"3983628" "4014096" "4195046" 
"4253828" "4324546" "4324547" 
"4348178" "4478580" "4500294" 
"4504225" "4505673" "4526540" 
"4575330" "4575805" "4591341" 
"4609349" "4611288" "4656860" 
"4663720" "4664626" "4676747" 
"4742464" "4755139" "4763791" 
"4793803" "4798534" "4836778" 
"4837732" "4850864" "4850865" 
"4856991" "4877398" "4880380" 
"4889238" "4890608" "4935635" 
"4936862" "4937928" "4941826" 
"4964770" "4975052" "4983334" 
"5011405" "5017133" "5027281" 
"5035613" "5055039" "5059118" 
"5100316" "5121333" "5125832" 
"5128870" "5130064" "5131843" 
"5131844" "5139419" "5145364" 
"5176517" "5184306" "5186623" 
"5257203" "5273429" "5278756" 
"5328362" "5338198" "5340309" 
"5342202" "5368478" "5382164" 
"5395238" "5431562" "5440326" 
"5440496" "5447432" "5452219" 
"5454717" "5456600" "5474448" 
"5518397" "5528735" "5533895" 
"5542842" "5549476" "5562448" 
"5587912" "5605459" "5607305" 
"5614075" "5621648" "5645420" 
"5645421" "5655653" "5683243" 
"5692894" "5725376" "5725378" 
"5733126" "5740267" "5742700" 
"5799100" "5800174" "5823778" 
"5848115" "5857853" "5866058" 
"5879158" "5880961" "5880962" 
"5934288" "5957686" "5964587" 
"5971754" "5975893" "6015289" 
"6044309" "6049743" "6062861" 
"6068482" "6099314" "6123544" 
"6152731" "6183248" "6190165" 
"6217325" "6217334" "6244861" 
"6309215" "6315553" "6318994" 
"6322359" "6350120" "6382975" 
"6398548" "6402707" "6409504" 
"6471511" "6482298" "6514074" 
"6524101" "6554611" "6572372" 
"6629840" "6682346" "6705863" 
"6722880" "6729876" "7063532" 
"7331783" "7377778" "7435083" 



EAST Search History (Interference) 

<This search history is empty> 

8/1/2020 3:04:32 PM 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO 

C: \ Users \ma ponte\Documents \EAST\Workspaces\16 723706. wsp 



Receipt date: 01/02/2020 16/723,706 - GAU: 3772 

r 

Approved for use through 11/30/2020. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

~ 
Substitute for form 1449/PTO 

Complete if Known 

Application Number 16/723,706 

INFORMATION DISCLOSURE Filing Date 12-20-2019 

STATEMENT BY APPLICANT 
First Named Inventor KITCHING, Ian 
Art Unit 3772 

(Use as many sheets as necessary) 
Examiner Name Not yet assigned. 

\.. Sheet I 1 I of I 1 Attorney Docket Number 122773-77 4. 305 ~ 

U.S. PATENT DOCUMENTS 
Examiner Cite 

Document Number 
Publication Date Name of Patentee or Pages, Columns, Lines, Where 

Initials* No.1 MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant 
Figures Appear 

Number-Kind Code2 (ff koowo) 

001 US-10420631 09-24-2019 KITCHING; Ian et al. 

002 US-10456217 10-29-2019 KITCHING; Ian et al. 

003 US-20180092715 04-05-2018 KITCHING; Ian et al. 

FOREIGN PATENT DOCUMENTS 
Examiner Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, 
Initials* 

Cite 
Date Applicant of Cited Document Where Relevant Passages 

No.1 MM-DD-YYYY Or Relevant Figures Appear TB 
Country Code3-Number4-Kind Code5 (if known) 

None 

NON-PATENT LITERATURE DOCUMENTS 

Examiner Cite Include name of the author(in CAPITAL LETTERS),title of the article(when appropriate), title of 
Initials* No. 1 the item (book,magazine,journal,serial,symposium,catalog,etc.),date,page(s),volume-issue T2 

number(s),publisher, city and/or country where published. 

None 

Examiner 
Signature /MIRAYDA A APONTE/ 

Date 
Considered 08/01/2020 

*EXAMINER: Initial if reference considered, whether or not citation is in confor~ance with MPEP 609. Draw line through citation if not in conf?rmance and not 

considered. Include copy of this form with next ~ommunication to applicant. Applicant's unique citation designation number (optional)., See Kinds Codes of USPTO Patent 

Documents at www.Llspto.uov _or MPEP 901.04. Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). For Japanese patent documents, the 

indication of the year of the reign of the Emperor must precede the serial number of the patent document. 'Kind of document by the appropriate symbols as indicated on the 

document under WIPO Standard ST.16 if possible. 
0 

Applicant is to place a check mark here if English language Translation is attached. This collection of information is required by 
37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed application 
form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this 
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO TH IS ADDRESS. SEND TO: Commissioner for Patents, P .0. Box 1450, Alexandria, VA 22313-1450. 

Jfyou need assistance in completing the form, ca/11-800-PTO-9199 (1-800-786-9199) and select option 2. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.A.A/ 



Bibliographic Data 

Application No: 16/723,706 

Foreign Priority claimed: 0 Yes @ No 

35 USC 119 (a-d) conditions met: 0Yes 0No 

Verified and Acknowledged: IIMIRAYDA A APONTE/ 

Examiner's Signature 

D Met After Allowance 

Initials 

Title: I AUTOMATED TREATMENT STAGING FOR TEETH 

FILING or 371(c) DATE CLASS GROUP ART UNIT 

12/20/2019 433 3772 

RULE 

APPLICANTS 

ALIGN TECHNOLOGY, INC., San Jose, CA, UNITED STATES 

INVENTORS 

Ian Kitching, Saratoga, CA, UNITED ST ATES 

Alexander Dmitriev, Moscow, RUSSIAN FEDERATION 

Alexey Vishnevskiy, Moscow, RUSSIAN FEDERATION 

CONTINUING DATA 

This application is a CON of 15834649 12/07/2017 PAT 10524879 

15834649 is a CON of 15086491 03/31/2016 PAT 10420631 

15086491 is a CON of 13209276 08/12/2011 PAT 9326830 

13209276 is a CON of 11848172 08/30/2007 PAT 8038444 

11848172 has PRO of 60824024 08/30/2006 

11848172 has PRO of 60824022 08/30/2006 

FOREIGN APPLICATIONS 

IF REQUIRED, FOREIGN LICENSE GRANTED** 

01/14/2020 

STATE OR COUNTRY 

UNITED STATES 

ADDRESS 

FisherBroyles, LLP - Align Technology, Inc. 

945 East Paces Ferry Road NE 

Suite 2000 

Atlanta, GA 30326 

UNITED STATES 

ATTORNEY DOCKET NO. 

11353.018US5 



FILING FEE RECEIVED 

$7,320 



To: 
From: 
Cc: 

docketing@fisherbroyles.com,patent@fisherbroyles.com, 
PAIR_eOfficeAction@uspto.gov 
PAIR_eOfficeAction@uspto.gov 

Subject: Private PAIR Correspondence Notification for Customer Number 161191 

Aug 10, 2020 03:36:38 AM 

Dear PAIR Customer: 

FisherBroyles, LLP - Align Technology, Inc. 
945 East Paces Ferry Road NE 
Suite 2000 
Atlanta, GA 30326 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 161191 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
16723706 

Document 
CTNF 
892 
1449 
1449 

Mailroom Date 
08/10/2020 
08/10/2020 
08/10/2020 
08/10/2020 

Attorney Docket No. 
11353.018US5 
11353.018US5 
11353.018US5 
11353.018US5 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

16/723,706 12/20/2019 

161191 7590 09/21/2020 

FisherBroyles, LLP - Align Technology, Inc. 
945 East Paces Ferry Road NE 
Suite 2000 
Atlanta, GA 30326 

FIRST NAMED INVENTOR 

Ian Kitching 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

11353.018US5 

CONFIRMATION NO. 

1026 

EXAMINER 

APONTE. MIRAYDA ARLENE 

ART UNIT PAPER NUMBER 

3772 

NOTIFICATION DATE DELIVERY MODE 

09/21/2020 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

docketing@fisherbroyles.com 
patent@fisherbroyles.com 

PTOL-90A (Rev. 04/07) 



Applicant-Initiated Interview Summary 

Application No. 
16/723,706 

Examiner 
MIRAYDAAAPONTE 

All participants (applicant, applicants representative, PTO personnel): 

Applicant( s) 
Kitching et al. 

Art Unit 
3772 

AIA (FITF) Status 
No 

(1) MIRAYDAARLENE. APONTE. 

(2) HEIDI, EIDE (Prim. Exam.). 

(3) CHARLES HAGADORN (Attorney). 

(4) __ . 
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D Personal [copy given to: D applicant D applicant's representative] 

Exhibit shown or demonstration conducted: □ Yes 0No. 
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reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

See Continuation Sheet. 

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP 
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or 
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the 
interview. 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of 
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general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 
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Examiner, Art Unit 3772 

U.S. Patent and Trademark Office 

PTOL-413 (Rev. 8/11/2010) 

/HEIDI M EIDE/ 
Primary Examiner, Art Unit 3772 
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Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) 1.133 Interviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in§§ 1.111, 1.135. (35 U.S.C. 
132) 

37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to any 
alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiners responsibility to see that such a record is made and to correct material inaccuracies 
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Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing out 
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substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
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- Application Number (Series Code and Serial Number) 
- Name of applicant 
- Name of examiner 
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- Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
- An indication whether or not an exhibit was shown or a demonstration conducted 
- An identification of the specific prior art discussed 

An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview unless 
it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the substance of the 
interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted,-
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on 

the Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed 

by the examiner. 
Examiners are expected to carefully review the applicants record of the substance of an interview. If the record is not complete and accurate, 

the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiners version of the statement 
attributed to him or her. If the record is complete and accurate, the examiner should place the indication, Interview Record OK on the paper recording 
the substance of the interview along with the date and the examiners initials. 



Continuation Sheet (PTOL-413) Application No. 16ll23,706 

Continuation of Substance of Interview including description of the general nature of what was 
agreed to if an agreement was reached, or any other comments: 
The attorney explained the proposed amendment in claim 1 , specifically the added language of " 
schedule of movement indicates whether each of the dental objects moves during each of the 
treatments stages". The Office understood the method claimed and what the schedule of movement 
indicates. 
Therefore, it was indicated that the added language in combination with the limitations of claim 1 is 
not found in Chishti. 
No final agreement was reached at this time. The attorney will submit the amendments discussed 
here, also including amendments fixing the indicated 112 rejections and objections for further 
examination. 
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Proposed Claim Amendments 

1. (Currently amended) A computer-implemented method comprising: 

determining a movement pattern for moving dental objects from an initial arrangement 

toward a final arrangement, the movement pattern defining a schedule of movement of the dental 

objects during treatment stages as each of the dental objects moves from a respective initial 

position toward a respective final position, wherein the schedule of movement indicates whether 

each of the dental objects moves during each of the treatment stages; 

calculating a respective treatment path for each of the dental objects between their 

respective initial position and respective final position positions; 

identifying a collision between a first of the dental objects and a second of the dental 

objects based at least on the schedule of movement of the dental objects and the respective 

treatment paths; 

performing a first modification of the schedule of movement in response to the 

identifying; 

determining that the first modification does not avoid a collision between the first of the 

dental objects and the second of the dental objects; and 

performing a second modification of the schedule of movement after the determining that 

the first modification does not avoid a collision. 

2. (Original) The method of claim 1, wherein the movement pattern is determined by 

selection by a user. 

3. (Currently amended) The method of claim 1, wherein the movement pattern 

includes one of an all-equal pattern, an A-shaped pattern, a V-shaped pattern, a mid-line shift 

rattef-pattern, or a M-shaped pattern. 

4. (Original) The method of claim 1, wherein the determining the movement pattern 

comprises analyzing, by a computer processor, the dental objects in their respective initial and 

final positions. 

5. (Original) The method of claim 4, wherein the analyzing comprises determining a 

respective distance needed to move each of the dental objects from their respective initial 

positions to their respective final positions. 
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6. (Currently amended) The method of claim 1, wherein the first modification 

comprises delaying initial movement of the first of the dental objects eejeef. 

7. (Currently amended) The method of claim 6, wherein the second modification 

comprises slowing or stopping movement of the first of the dental objects eejeef during one or 

more of the treatment stages following a previous one of the treatment stages in which the first 

dental object moved. 

8. (Currently amended) The method of claim 7, further comprising: 

performing, after determining that the second modification does not avoid a collision, a 

thife modification of the schedule of movement of the dental objects, the thife modification 

compnsmg: 

movmg [[a]] the first of the dental objects away from the respective route of [[a]] the 

second of the dental objects; and 

moving the first of the dental objects eejeef toward its respective fmal position after the 

second of the dental objects eejeef has sufficiently traversed its respective route to avoid the 

collision. 

9. (Currently amended) The method of claim 1, wherein the second modification 

comprises one or more of: 

delaying initial movement of the first of the dental objects eejeef; and 

slowing or stopping movement of the first of the dental objects eejeef during one or more 

of the treatment stages following a previous one of the treatment stages during which the first of 

the dental objects eejeef moved. 

10. (Currently amended) The method of claim 1, wherein the second modification 

compnses: 

movmg [[a]] the first of the dental objects away from the respective route of [[a]] the 

second of the dental objects; and 

moving the first of the dental objects eejeef toward its respective fmal position after the 

second of the dental objects eejeef has sufficiently traversed its respective route to avoid the 

collision. 
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11. (Original) The method of claim 1, further comprising producing a series of 

orthodontic appliances based at least on the modified schedule of movement, wherein each of the 

orthodontic appliances corresponds to a respective one of the treatment stages. 

12. (Original) The method of claim 11, wherein the producing comprises: 

fabricating a respective positive mold of the dental objects for at least two of the 

treatment stages; and 

thermoforming a respective one of the orthodontic appliances over each of the respective 

positive molds. 
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This listing of claims will replace all prior versions, and listings of claims in the application: 

Listing of Claims: 

1. (Currently amended) A computer-implemented method comprising: 

determining a movement pattern for moving dental objects from an initial arrangement 

toward a final arrangement, the movement pattern defining a schedule of movement of the dental 

objects during treatment stages as each of the dental objects moves from a respective initial 

position toward a respective final position, wherein the schedule of movement indicates whether 

each of the dental objects moves during each of the treatment stages; 

calculating a respective treatment path for each of the dental objects between their 

respective initial position and respective final position positions; 

identifying a collision between a first of the dental objects and a second of the dental 

objects based at least on the schedule of movement of the dental objects and the respective 

treatment paths; 

performing a first modification of the schedule of movement in response to the 

identifying; 

determining that the first modification does not avoid a collision between the first of the 

dental objects and the second of the dental objects; and 

performing a second modification of the schedule of movement after the determining that 

the first modification does not avoid a collision. 

2. (Original) The method of claim 1, wherein the movement pattern is determined by 

selection by a user. 

3. (Currently amended) The method of claim 1, wherein the movement pattern 

includes one of an all-equal pattern, an A-shaped pattern, a V-shaped pattern, a mid-line shift 

J¾¼1tef-pattern, or a M-shaped pattern. 
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4. (Original) The method of claim 1, wherein the determining the movement pattern 

comprises analyzing, by a computer processor, the dental objects in their respective initial and 

final positions. 

5. (Original) The method of claim 4, wherein the analyzing comprises determining a 

respective distance needed to move each of the dental objects from their respective initial 

positions to their respective final positions. 

6. (Currently amended) The method of claim 1, wherein the first modification 

comprises delaying initial movement of the first of the dental objects ee:j-eet. 

7. (Currently amended) The method of claim 6, wherein the second modification 

comprises slowing or stopping movement of the first of the dental objects ee:j-eet during one or 

more of the treatment stages following a previous one of the treatment stages in which the first 

dental object moved. 

8. (Currently amended) The method of claim 7, further comprising: 

performing, after determining that the second modification does not avoid a collision, a 

thi-fd modification of the schedule of movement of the dental objects, the thi-fd modification 

compnsmg: 

moving [[a]] the first of the dental objects away from the respective route of [[a]] the 

second of the dental objects; and 

moving the first of the dental objects ee:j-eet toward its respective final position after the 

second of the dental objects ooj-ect has sufficiently traversed its respective route to avoid the 

collision. 

9. (Currently amended) The method of claim 1, wherein the second modification 

comprises one or more of: 

delaying initial movement of the first of the dental objects ee:j-eet; and 

slowing or stopping movement of the first of the dental objects ee:j-eet during one or more 

of the treatment stages following a previous one of the treatment stages during which the first of 

the dental objects ee:j-eet moved. 
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10. (Currently amended) The method of claim 1, wherein the second modification 

compnses: 

moving [[a]] the first of the dental objects away from the respective route of [[a]] the 

second of the dental objects; and 

moving the first of the dental objects ee:j--eet toward its respective final position after the 

second of the dental objects ee:j--eet has sufficiently traversed its respective route to avoid the 

collision. 

11. (Original) The method of claim 1, further comprising producing a series of 

orthodontic appliances based at least on the modified schedule of movement, wherein each of the 

orthodontic appliances corresponds to a respective one of the treatment stages. 

12. (Original) The method of claim 11, wherein the producing comprises: 

fabricating a respective positive mold of the dental objects for at least two of the 

treatment stages; and 

thermoforming a respective one of the orthodontic appliances over each of the respective 

positive molds. 

13. (Currently amended) A computer-implemented method comprising: 

determining a schedule of movement for dental objects during treatment stages, wherein 

the schedule of movement indicates whether each of the dental objects moves during each of the 

treatment stages; 

calculating a respective route from an initial position toward a final position for each of 

the dental objects during the treatment stages;[[ and]] 

performing a first modification to the schedule of movement to avoid a collision or 

obstruction between [[two]] a first dental object and a second dental object of the dental objects 

on their respective routes; 

determining that the first modification does not avoid the collision or obstruction between 

the first and second dental objects; and 

performing a second modification of the schedule of movement after determining that the 

first modification does not avoid the collision or obstruction. 
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14. (Original) The computer-implemented method of claim 13, wherein determining 

the schedule of movement comprises selecting a movement pattern from a plurality of 

predetermined movement patterns. 

15. (Original) The computer-implemented method of claim 13, further comprising 

recalculating at least one of the respective routes based on the first or second modified schedule 

of movement. 

16. (Original) The computer-implemented method of claim 13, further comprising 

manufacturing at least two orthodontic aligners, each of the orthodontic aligners corresponding 

to a respective one of the treatment stages. 

17. (Original) The computer-implemented method of claim 16, wherein the 

manufacturing comprises: 

fabricating a respective positive mold of the dental objects for at least two of the 

treatment stages; and 

thermoforming an orthodontic aligner over each respective positive mold. 

18. (Currently amended) The computer-implemented method of claim 13, wherein the 

first or second modification comprises: 

moving a first of the dental objects away from the respective route of a second of the 

dental objects~ 

stopping movement of the first of the dental objects; and 

moving the first dental object toward its respective final position after the second dental 

object has sufficiently traversed its respective route to avoid the collision. 

19. (Currently amended) The computer-implemented method of claim 13, wherein the 

first or second modification comprises: 

moving a first of the dental objects away from the respective route of a second of the 

dental objects~ 

stopping movement of the first of the dental objects; and 

moving the first dental object toward its previous position. 
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20. (Withdrawn) A method comprising: 

Attorney Docket No. ll353.018US5 

determining a movement pattern for moving dental objects from an initial arrangement 

toward a final arrangement, the movement pattern defining a schedule of movement of the dental 

objects during treatment stages as each of the dental objects moves from a respective initial 

position toward a respective final position; 

calculating a respective treatment path for each of the dental objects between their 

respective initial and final positions; 

identifying a collision between a first of the dental objects and a second of the dental 

objects based at least on the schedule of movement of the dental objects and the respective 

treatment paths; 

attempting a first modification of the schedule of movement in response to identifying the 

collision to determine a first number of stages for a first treatment option, the first modification 

including slowing or stopping movement of the first of the dental objects; 

attempting a second modification of the schedule of movement in response to identifying 

the collision to determine a second number of stages for a second treatment option, the second 

modification including moving the first of the dental objects away from the respective route of 

the second of the dental objects and moving the first dental object toward its respective final 

position after the second dental object has sufficiently traversed its respective route to avoid the 

collision; 

attempting a third modification of the schedule of movement in response to identifying 

the collision to determine a third number of stages for a third treatment option, the third 

modification including delaying one or more teeth from moving one or more stages where it 

would otherwise move in order to prevent another tooth from colliding with and/or obstructing 

the path of the delayed tooth; and 

selecting the first, second, or third option based on the least of the number of stages of the 

first, second and third treatment options; and 

performing the respective modification to the movement pattern based on the selection of 

the first, second, or third treatment option. 
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21. (Withdrawn) The method of claim 20, further comprising producing a series of 

orthodontic appliances based at least on the modified schedule of movement, wherein each of the 

orthodontic appliances corresponds to a respective one of the treatment stages. 

22. (Withdrawn) The method of claim 21, wherein the producing comprises: 

fabricating a respective positive mold of the dental objects for at least two of the 

treatment stages; and 

thermoforming a respective one of the orthodontic appliances over each of the respective 

positive molds. 

23. (Withdrawn) The method of claim 22, wherein the movement pattern includes one 

of an all-equal pattern, an A-shaped pattern, a V-shaped pattern, a mid-line shift pattern, or a M­

shaped pattern. 

24. - 30. (Cancelled) 
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REMARKS 

Claims 1-23 are pending in this application. Claims 20-23 were withdrawn from 

consideration as being drawn to a nonelected invention. Claims 24-30 were previously cancelled. 

Claims 1, 3, 6-10, 13, 18, and 19 have been amended herein. All amendments made herein have 

been made solely to expedite prosecution and shall not be construed as an acquiescence to any 

grounds of rejection. No new matter has been added with the present amendment. 

Reconsideration is respectfully requested in view of the following remarks and claim 

amendments. 

Examiner Interview 

Applicant thanks Examiner Aponte and Examiner Eide for participating in a telephonic 

interview on September 15, 2020, with Applicant's representative, Charles Hagadorn. During 

the interview claims 1 and 13 were discussed. During the interview it was agreed that amending 

the claims to include subject matter directed to, "the schedule of movement indicating whether 

each of the dental objects moves during each of the treatment stages" would overcome the 

rejection and the examiner acknowledged that Chishti does not teach such subject matter. Claim 

1 has been amended to recite "the schedule of movement indicating whether each of the dental 

objects moves during each of the treatment stages." Claim 13 already included this subject 

matter. 

35 U.S.C. § 112 Claim Reiections 

Claims 6-8 and 13-19 stand rejected under 35 U.S.C. l 12(b) or 35 U.S.C. 112 (pre-AIA), 

second paragraph, as being indefinite for failing to particularly point out and distinctly claim the 

subject matter which the inventor or a joint inventor, or for pre-AIA the applicant regards as the 

invention. Counsel respectfully submits that the present amendments address these § 112 

rejections and request that they be withdrawn. 

Without conceding the merits of the rejection and solely to advance prosecution, 

Applicant has amended the claims to more clearly comply with the requirements of 

35 U.S.C. 112. 
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Claim Obiections 

Attorney Docket No. ll353.018US5 

Claims 1, 8, 10, and 16 have been objected to because of informalities. Applicant 

believes that examiner meant claim 13 inasmuch as claim 16 does not have separate line 

indentations and does not use the term "and". Claims 1, 8, 10, and 13 and have been amended 

herein as suggested by the Examiner. 

35 U.S.C. § 102 Reiections 

Claims 1-9, 11, and 13-16 stand rejected under 35 U.S.C. 102(a)(l) as being anticipated 

by U.S. Pregrant Publication No. 2004/0137400 (hereinafter "Chishti '400"). Counsel for the 

Applicants respectfully submits that Chishti fails to disclose or suggest all of the features of 

claims 1-9, 11, and 13-16. "A claim is anticipated only if each and every element as set forth in 

the claim is found, either expressly or inherently described, in a single prior art reference." 

MPEP § 2131 (citing to Verdegaal Brothers v. Union Oil Co. of California, 2 USPQ2d 1051, 

1053 (Fed. Cir. 1987)). "The identical invention must be shown in as complete detail as is 

contained in the ... claim." Id (citing to Richardson v. Suzuki Motor Co., 9 USPQ2d 1913, 1920 

(Fed. Cir. 1989)). 

Without conceding the merits of the rejection and solely to expedite prosecution, 

Applicant has amended claim 1 to recite, in part, "the schedule of movement indicating whether 

each of the dental objects moves during each of the treatment stages." As agreed during the 

interview, this subject matter is not found in Chishti. Accordingly, Chishti fails to anticipate 

claim 1. Claims 2-9 and 11 are likewise patentable at least by virtue of their dependency from 

claim 1 and on their own merits. Claim 13, although different in scope, is patentable for at least 

the same reasons discussed with reference to claim 1 and claims 14-16 are likewise patentable at 

least by virtue of their dependency from claim 13 and on their own merits. 

35 U.S.C. § 103 Obviousness Reiections 

Claims 8, 10, 18, and 19 stand rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over Chishti '400 as applied to claim 13 above, and further in view of U.S. Patent 

No. 6471511 (hereinafter "Chishti '511"). Claims 8, 10, 18, and 19 depend from one of claims 1 

and 13 and are therefore allowable over Chishti '400 for at least the same reasons as claims 1 and 

13. Moreover, Chishti '511, cited for purportedly teaching aspects of movement paths does not 
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cure the deficiencies of Chishti '400. Accordingly, claims 8, 10, 18, and 19 are allowable over 

Chishti '400 and Chishti '511, taken alone or as combined. 

Claims 12 and 17 stand rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable 

over Chishti '400, in view of Chishti '511, in further view of U.S. Patent No. 6309215 

(hereinafter "Phan"). Claims 12 and 17 depend from one of claims 1 and 13 and are therefore 

allowable over Chishti '400 for at least the same reasons as claims 1 and 13. Moreover, 

Chishti '511, cited for purportedly teaching aspects of molds and Phan, cited for purportedly 

teaching aspects of thermoformable polymer materials do not cure the deficient of Chishti '400. 

Accordingly, claims 12 and 17 are allowable over Chishti '400, Chishti '511, and Phan, taken 

alone or as combined. 

Double Patenting Reiection 

Claims 1, 2, 4-9, 11-14, 16, and 17 stand rejected on the ground of nonstatutory double 

patenting as being unpatentable over claims 1-6, 8-11, 18 and 19 of U.S. Patent No. 10456217. 

In order to avoid further expenses and time delay, Applicant elects to expedite the prosecution of 

the present application by filing a Terminal Disclaimer to obviate the double patenting rejections 

in compliance with 37 CFR §1.321 (b) and (c). Applicant respectfully requests that this rejection 

be held in abeyance until final resolution of the claims should the Office maintain these 

rejections. Should this case be in condition for allowance, Applicant respectfully requests the 

examiner contact Applicant's representative so Applicant may consider the filing of a terminal 

disclaimer. 
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Conclusion 

Applicant submits that the application is in condition for allowance. If any issues exist 

that can be resolved with an Examiner's Amendment or a telephone conference, please contact 

Applicant's representative at (206) 53 7-9809. 

Dated: September 24, 2020 

Respectfully submitted, 

/Charles C. Hagadorn, III/ 
Charles C. Hagadorn, III, Reg. No. 62367 
Attorney for Applicant 

FisherBroyles, LLP 
701 Fifth Avenue, Suite 4200 
Seattle, Washington 98104-5ll9 
(206) 537-9809 
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1. The present application is being examined under the pre-AIA first to invent 

provisions. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of pre-AIA 35 U.S.C. 

102 that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(a) the invention was known or used by others in this country, or patented or described in a 
printed publication in this or a foreign country, before the invention thereof by the applicant for 
a patent. 

3. Claims 1-9, 11 and 13-16 are rejected under 35 U.S.C. 102(a)(1) as being 

anticipated by Chishti et al. (US 20040137400 A1). 
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4. Regarding claim 1, Chishti et al. discloses a computer-implemented method 

including: 

determining a movement pattern (INTDDS's) (206) for moving dental objects from 

an initial arrangement (IDDS) (202) toward a final arrangement (FDDS) (204) (see Fig. 3 

above), the movement pattern (INTDDS's) defining a schedule of movement of the dental 

objects during treatment stages as each of the dental objects moves from a respective 

initial position (IDDS) (202) toward a respective final position (FDDS) (204) (see Fig. 3 

above and [0012] - "computer-implemented method to prepare a malocclusion treatment 

plan includes selecting a tooth treatment pattern from a library of predetermined tooth 

treatment patterns", where the malocclusion treatment plan is considered to be the 

schedule of movement of the dental objects), wherein the schedule of movement 

indicates whether each of the dental objects moves during each of the treatment stages 

(see [0013] - "the library of treatment patterns includes at least one or more of the 

following: all equal movement pattern, A-shaped movement pattern, V-shaped movement 

pattern, M-shaped movement pattern, W-shaped movement pattern, symmetric staircase 

pattern, asymmetric staircase pattern, and equal equal movement pattern", and Figs. 10-
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13 -the figures shows examples of schedule of movements (all equal movement pattern, 

A-shaped movement pattern, V-shaped movement pattern) indicating in what treatment 

stage each tooth moves); 

calculating a respective treatment path for each of the dental objects between their 

respective initial position and respective final position (see Fig. 4 and 6 above, and [0091 -

0113, 0131-0133]); 

identifying a collision between a first of the dental objects and a second of the 

dental objects based at least on the schedule of movement of the dental objects and the 

respective treatment paths (see step 314 in Fig. Fig. 5 above and [0119] - "The process 

of FIG. 5 then detects whether the planned movements would cause collisions with 

neighboring teeth (step 314). The collision detection process determines if any of the 

geometries describing the tooth surfaces intersect", and step 1606 in Fig. 6 above [0131] 

- "program then samples each spline curve between the intermediate positions (step 

1604) and applies the collision detection algorithm to the samples (step 1606)"); 

performing a first modification of the schedule of movement in response to the 

identifying (see step 315 in Fig. 5 above and [0120] - "If a collision occurs, a "push" vector 

is created to shift the path of the planned movement (step 315)", and step 1606 of Fig. 6 

above and [0131] - "If any collisions are detected, the program alters the path of at least 

one tooth in each colliding pair by selecting a new position for one of the intermediate 

steps (step 1608) and creating a new spline curve (1602) '); 

determining that the first modification does not avoid a collision between the first 

of the dental objects and the second of the dental objects (see Fig. 5 above and [0119] -

"Next, a tooth movement plan which takes into consideration the constraints is generated 
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(step 313). The process of FIG. 5 then detects whether the planned movements would 

cause collisions with neighboring teeth (step 314). The collision detection process 

determines if any of the geometries describing the tooth surfaces intersect. If there are 

no obstructions, the space is considered free; otherwise it is obstructed", the method 

provides step in a loop sequence that verify if each modification to the path avoids a 

collision, if not it creates a push vector to generate a new tooth movement until no collision 

is determined); and 

performing a second modification of the schedule of movement after the 

determining that the first modification does not avoid a collision (see Fig. 5 above and 

[0120] - "If a collision occurs, a "push" vector is created to shift the path of the planned 

movement (step 315). Based on the push vector, the current tooth "bounces" from the 

collision and a new tooth movement is generated (step 316)"). 

5. Regarding claim 2, Chishti et al. discloses that wherein the movement pattern is 

selected by a user. ([0021] - "than one candidate treatment path for each tooth can be 

generated and graphically displayed for each candidate treatment path to a human user 

for selection.") 

6. Regarding claim 3, Chishti et al. discloses that the movement pattern includes 

one of an all-equal pattern, an A-shaped pattern, a V-shaped pattern, a mid-line shift 

pattern, or a M- shaped pattern (see [0013] - "The library of treatment patterns includes 

at least one or more of the following: all equal movement pattern, A-shaped movement 

pattern, V-shaped movement pattern, M-shaped movement pattern, W-shaped 

movement pattern, symmetric staircase pattern, asymmetric staircase pattern, and equal 

equal movement pattern"). 
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7. Regarding claim 4, Chishti et al. discloses that when determining the movement 

pattern includes analyzing, by a computer processor, the dental objects in their respective 

initial and final positions (see Fig. 3 and [0055] - "first step, an initial digital data set (IOOS) 

representing an initial tooth arrangement is obtained (step 202)", in [0056] - "The IOOS 

is then manipulated using a computer having a suitable graphical user interface (GUI) 

and software appropriate for viewing and modifying the images", in [0057] - "After 

segmenting or isolating the components, the user will often reposition the tooth in the 

model by following a prescription or other written specification provided by the treating 

professional. Alternatively, the user may reposition one or more teeth based on a visual 

appearance or based on rules and algorithms programmed into the computer. Once the 

user is satisfied, the final teeth arrangement is incorporated into a final digital data set 

(FOOS) (step 204)", and in [0058] - "step 204, final positions for the upper and lower teeth 

in a masticatory system of a patient are determined by generating a computer 

representation of the masticatory system", if the IOOS and the FOOS are digital data in 

the computer, where the data is analyzed and manipulated, it is understood that a 

computer processor is used to perform those steps). 

8. Regarding claim 5, Chishti et al. discloses that when doing the analyzing, it 

includes determining a respective distance needed to move each of the dental objects 

from their respective initial positions to their respective final positions ( see [0049] - "while 

the point will usually follow a nonlinear path, there is a linear distance between any point 

in the tooth when determined at any two times during the treatment. Thus, an arbitrary 

point P.sub.1 may in fact undergo a true side-to-side translation as indicated by arrow 

d.sub.1, while a second arbitration point P.sub.2 may travel along an arcuate path, 
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resulting in a final translation d.sub.2. Many aspects of the present invention are defined 

in terms of the maximum permissible movement of a point P.sub.1 induced on any 

particular tooth. Such maximum tooth movement, in turn, is defined as the maximum 

linear translation of that point P.sub.1 on the tooth which undergoes the maximum 

movement for that tooth in any treatment step", and in [0092] - "step 302, the process 

300 positions the model of the teeth in its approximate final position based on a 

correspondence of features to the ideal model (step 304). In that step, each tooth model 

is moved so that its features are aligned to the features of a corresponding tooth in the 

ideal model. The features may be based on cusps, fossae, ridges, distance-based 

metrics"). 

9. Regarding claim 6, Chishti et al. discloses that the first modification includes 

delaying initial movement of the first of the dental objects (see [0053] - "Often, only certain 

one(s) of the teeth will be repositioned vvhile others of the teeth will provide a base or an 

anchor region for holding the appliance 111 in place as the appliance 111 applies a 

resilient repositioning force against the tooth or teeth to be repositioned. In complex 

cases, ho1MJver, multiple teeth may be repositioned at some point during the treatment. 

In such cases, the teeth vvhich are moved can also serve as a base or anchor region for 

holding the repositioning appliance", and [0097-0113], where it is understood that a tooth 

is provided as an anchor it can be considered a dental object that it is delayed an initial 

movement). 

10. Regarding claim 7, Chishti et al. discloses that the second modification includes 

slowing or stopping movement of the first of the dental objects during one or more of the 

treatment stages following a previous one of the treatment stages in which the first dental 
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object moved ([0116] - "One component may accelerate along a curve betl/1.€en one pair 

of stages (e.g., stages 3 and 8 in a treatment plan having that many stages), vvhile another 

moves linearly betl/1.€en another pair of stages (e.g., stages 1 to 5), and then changes 

direction suddenly and slovvs dolM1 along a linear path to a later stage (e.g., stage 10)"). 

11. Regarding claim 8, Chishti et al. discloses that it further includes: performing, after 

determining that the second modification does not avoid a collision, a third modification 

of the movement of the dental objects, the modification including: 

moving the first of the dental objects away from the respective route of the second 

of the dental objects; and 

moving the first of the dental objects toward its respective final position after the 

second of the dental objects has sufficiently traversed its respective route to avoid the 

collision (step 1606 of Fig. 6 above and [0131] - "If any collisions are detected, the 

program alters the path of at least one tooth in each colliding pair by selecting a new 

position for one of the intermediate steps (step 1608) and creating a new spline curve 

(1602). The program then samples the new path (1604) and again applies the collision 

detection algorithm (1606). The program continues in this manner until no collisions are 

detected", therefore if after a second modification does not avoid a collision), 

12. Regarding claim 9, Chishti et al. disclose that the second modification includes 

one or more of: 

delaying initial movement of the first of the dental objects; and 

slowing or stopping movement of the first of the dental objects during one or more 

of the treatment stages following a previous one of the treatment stages during which the 

first of the dental objects moved (see [0053] - "Often, only certain one(s) of the teeth will 
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be repositioned vvhile others of the teeth will provide a base or an anchor region for 

holding the appliance 111 in place as the appliance 111 applies a resilient repositioning 

force against the tooth or teeth to be repositioned. In complex cases, ho1MJver, multiple 

teeth may be repositioned at some point during the treatment. In such cases, the teeth 

vvhich are moved can also serve as a base or anchor region for holding the repositioning 

appliance', and [0097-0113], where it is understood that a tooth is provided as an anchor 

it can be considered a dental object that it is delayed an initial movement, and [0116] -

"One component may accelerate along a curve between one pair of stages (e.g., stages 

3 and 8 in a treatment plan having that many stages), while another moves linearly 

between another pair of stages (e.g., stages 1 to 5), and then changes direction suddenly 

and slows down along a linear path to a later stage (e.g., stage 1 O)"). 

13. Regarding claim 11, Chishti et al. discloses that it further includes producing a 

series of orthodontic appliances based at least on the modified schedule of movement, 

wherein each of the orthodontic appliances corresponds to a respective one of the 

treatment stages (see[0201] - "Fabrication machine 522 fabricates dental appliances 

based on intermediate and final data set information received from data processing 

system 500"). 

14. Regarding claim 13, Chishti et al. discloses a computer-implemented method 

including: 

determining a schedule of movement for dental objects during treatment stages, 

wherein the schedule of movement indicates whether each of the dental objects moves 

during each of the treatment stages (see Fig. 3 above and [0012] - "computer­

im plemented method to prepare a malocclusion treatment plan includes selecting a tooth 
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treatment pattern from a library of predetermined tooth treatment patterns", where the 

malocclusion treatment plan is considered to be the schedule of movement of the dental 

objects); 

calculating a respective route from an initial position toward a final position for each 

of the dental objects during the treatment stages (see Fig. 4 and 6 above, and [0091 -

0113, 0131-0133]); and 

performing a first modification to the schedule of movement to avoid a collision or 

obstruction between a first dental object and a second dental object of the dental objects 

on their respective routes (see step 314 in Fig. 5 above and [0119] - "The process of FIG. 

5 then detects whether the planned movements would cause collisions with neighboring 

teeth (step 314). The collision detection process determines if any of the geometries 

describing the tooth surfaces intersect", and step 1606 in Fig. 6 above [0131] - "program 

then samples each spline curve between the intermediate positions (step 1604) and 

applies the collision detection algorithm to the samples (step 1606)"); 

determining that the first modification does not avoid the collision or obstruction 

between the first and second dental objects (see Fig. 5 above and [0119] - "Next, a tooth 

movement plan which takes into consideration the constraints is generated (step 313). 

The process of FIG. 5 then detects whether the planned movements would cause 

collisions with neighboring teeth (step 314). The collision detection process determines if 

any of the geometries describing the tooth surfaces intersect. If there are no obstructions, 

the space is considered free; otherwise it is obstructed", the method provides step in a 

loop sequence that verify if each modification to the path avoiding a collision. If not, it 
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creates a push vector to generate a new tooth movement until no collision is determined); 

and 

performing a second modification of the schedule of movement after determining 

that the first modification does not avoid the collision or obstruction (see Fig. 5 above and 

[0120] - "If a collision occurs, a "push" vector is created to shift the path of the planned 

movement (step 315). Based on the push vector, the current tooth "bounces" from the 

collision and a new tooth movement is generated (step 316)"). 

15. Regarding claim 14, Chishti et al. discloses that when determining the schedule 

of movement includes selecting a movement pattern from a plurality of predetermined 

movement patterns (see Fig. 3 above and [0012] - "computer-implemented method to 

prepare a malocclusion treatment plan includes selecting a tooth treatment pattern from 

a library of predetermined tooth treatment patterns"). 

16. Regarding claim 15, Chishti et al. discloses further including recalculating at least 

one of the respective routes based on the first or second modified schedule of movement 

(see Fig. 5, steps 313-316 where it is recalculated the respective routes based on if a 

collision is identified after every tooth movement generation, and in Fig. 6, steps 1602-

1608 where it is recalculated the intermediate tooth position if a collision is identified, this 

is done after an alter path is identified). 

17. Regarding claim 16, Chishti et al. discloses that it further includes manufacturing 

at least two orthodontic aligners, each of the orthodontic aligners corresponding to a 

respective one of the treatment stages ([0016] - "The medium can include code to 

fabricate an appliance for each tooth arrangement", "The medium can include code to 

control a fabrication machine to produce successive appliances for the tooth 
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arrangement", and [0201] -" Fabrication machine 522 fabricates dental appliances based 

on intermediate and final data set information received from data processing system 

500"). 

Claim Rejections - 35 USC § 103 

18. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for 

all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identicallydisclosed or described 
as set forth in section 102, if the differences between the subject matter soughtto be patented 
and the prior art are such that the subject matter as a whole would have been obvious at the 
time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentabilitys hall not be negatived by the manner in which the invention was 
made. 

19. Claims 12 and 17 are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over Chishti et al. (US 20040137400 A1) aka Chishti ('400), as applied 

to claim 1 and 13 above, in further view of Chishti etal. (US 6471511 81) aka Chishti 

('511), and in further view of Phan et al. (US 6309215 81). 

20. Regarding claim 12, Chishti ('400) discloses the claimed invention substantially 

as claimed, as set forth above for claim 11. 

21. However, Chishti ('400) does not disclose that wherein the producing includes: 

fabricating a respective positive mold of the dental objects for at least two of the treatment 

stages; and thermoforming a respective one of the orthodontic appliances over each of 

the respective positive molds. 

22. Regarding claim 17, Chishti ('400) discloses the claimed invention substantially 

as claimed, as set forth above for claim 16. 
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23. However, Chishti ('400) does not disclose that the manufacturing includes 

fabricating a respective positive mold of the dental objects for at least two of the treatment 

stages; and thermoforming an orthodontic aligner over each respective positive mold. 

24. With respect to claims 12 and 17, Chishti ('511) teaches the producing includes 

fabricating a respective positive mold of the dental objects for at least two of the treatment 

stages (col. 9, In 43-47), and that it is used a polymeric material over a positive physical 

model. 

25. However, they are silenced disclosing thermoforming the respective one of the 

orthodontic appliances over each of the respective positive molds. 

26. Phan et al. teaches that the orthodontic appliance is of a thermoformable polymer 

material (col. 2, line 26-46). 

27. It would have been obvious to one having ordinary skill in the art at the time the 

invention was made to modify the Chishti ('400)/Chishti ('511 )'s orthodontic appliance, to 

the Phan's thermoformable polymer material, in order to provide an orthodontic appliance 

with the stiffness from the polymeric material to impart a resilient repositioning force 

against one or a portion of the remaining teeth. 

28. Claims 8 and 10 are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over Chishti et al. (US 20040137400 A1) aka Chishti ('400) as applied 

to claim 1 above, and further in view of Chishti et al. (US 6471511 81) aka Chishti 

('511). 

29. Regarding claim 8, Chishti ('400) discloses the claimed invention substantially as 

claimed, as set forth above for claim 7, and where Chishti ('400) discloses that it further 

includes: performing, after determining that the second modification does not avoid a 
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collision, a third modification of the schedule of movement, (step 1606 of Fig. 6 above 

and [0131] - "If any collisions are detected, the program alters the path of at least one 

tooth in each colliding pair by selecting a new position for one of the intermediate steps 

(step 1608) and creating a new spline curve (1602). The program then samples the new 

path (1604) and again applies the collision detection algorithm (1606). The program 

continues in this manner until no collisions are detected", therefore if after a second 

modification does not avoid a collision). 

30. However, Chishti ('400) does not disclose that the third modification includes 

moving a first of the dental objects away from the respective route of a second of the 

dental objects; and moving the first dental object toward its respective final position after 

the second dental object has sufficiently traversed its respective route to avoid the 

collision. 

31. Regarding claim 10, Chishti ('400) discloses the claimed invention substantially 

as claimed, as set forth above for claim 1. 

32. However, Chishti ('400) does not disclose that the second modification includes: 

moving a first of the dental objects away from the respective route of a second of the 

dental objects; and moving the first dental object toward its respective final position after 

the second dental object has sufficiently traversed its respective route to avoid the 

collision. 

33. With respect to claims 8 and 10, Chishti ('511) teaches the movement of a first 

of the dental objects/first tooth "in any direction other than directly towards the desired 

final position", so when moving the first of the dental objects from one point to the next in 

the sequence does not result in a collision of the first and second of the dental objects 
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when moving them to their respective final positions (col. 4, lines 7-22). Due to it is 

disclosed that the movement can be "in any direction", it is understood that includes a 

movement of the first of the dental objects away from the respective route of a second of 

the dental objects; and due to the final results is that the dental object moves to the 

desired final position, it is understood that the first dental object moves toward its previous 

position. 

34. It would have been obvious to one having ordinary skill in the art before the 

effective filing date of the claimed invention to modify the first or second modifications of 

Chishti ('400), with the movement in any direction that is other than directly towards the 

second dental object of Chishti ('511 ), in order to move the first of the dental objects in a 

loop condition to avoid a collision with the second of the dental objects during the 

movement pattern, continuing to the final position at the end of the loop condition. 

35. Claims 18 and 19 are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over Chishti et al. (US 20040137400 A1) aka Chishti ('400) as applied 

to claim 1 or 13 above, and further in view of Chishti et al. (US 6471511 81) aka 

Chishti ('511) and in furtherviewof Chishti (US 20020072027 A1) aka Chishti ('027). 

36. Regarding claim 18, Chishti ('400) discloses the claimed invention substantially 

as claimed, as set forth above for claim 13. 

37. However, Chishti ('400) does not explicitly state that the first or second modification 

includes: 

moving a first of the dental objects away from the respective route of a second of 

the dental objects; and 
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moving the first dental object toward its respective final position after the second 

dental object has sufficiently traversed its respective route to avoid the collision. 

38. Regarding claim 19, Chishti ('400) discloses the claimed invention substantially 

as claimed, as set forth above for claim 13. 

39. However, Chishti ('400) does not explicitly state that the first or second modification 

includes: 

moving a first of the dental objects away from the respective route of a second of 

the dental objects; and 

moving the first dental object toward its previous position. 

40. With respect to claims 18 and 19, Chishti ('511) teaches the movement of a first 

of the dental objects/first tooth "in any direction other than directly towards the desired 

final position", so when moving the first of the dental objects from one point to the next in 

the sequence does not result in a collision of the first and second of the dental objects 

when moving them to their respective final positions (col. 4, lines 7-22). Due to it is 

disclosed that the movement can be "in any direction", it is understood that this inherently 

includes a movement of the first of the dental objects away from the respective route of a 

second of the dental objects; and due to the final results is that the dental object moves 

to the desired final position, it is understood that this inherently includes that the first 

dental object moves toward its previous position. 

41. However, Chishti ('400)/Chishti ('511) does not disclose the step of stopping 

movement of the first of the dental objects between the moving the first of the dental 

objects away and towards the previous position. 
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42. Chishti ('027) teaches a method for positioning teeth that each stage of the 

schedule of movements, the tooth movement is determined by selected points to 

generate a final digital data set representing a final acceptable tooth arrangement [0040]. 

Based on the final digital data set, a sequence of tooth movements can be generated in 

order to achieve the final tooth arrangement. For each movement, the system stops the 

movement of the tooth when the relative position is achieved and satisfies a 

predetermined target ([0040-0041]). 

43. It would have been obvious to one having ordinary skill in the art before the 

effective filing date of the claimed invention to modify the performing step of the first and 

second modification between the moving the first of the dental objects away from the 

respective rout and moving it towards its previous position of Chishti ('400)/Chishti ('511), 

with the step of stopping the movement of the tooth after each relative position is achieved 

of Chishti ('027), in order to be able to change the direction of the tooth and put it back on 

track towards the previous position. 

Double Patenting 

44. The nonstatutory double patenting rejection is based on a judicially created 

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 

unjustified or improper timewise extension of the "right to exclude" granted by a patent 

and to prevent possible harassment by multiple assignees. A nonstatutory double 

patenting rejection is appropriate where the conflicting claims are not identical, but at least 

one examined application claim is not patentably distinct from the reference claim(s) 

because the examined application claim is either anticipated by, or would have been 

obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 
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1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); 

In re Langi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Omum, 686 F.2d 

937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 

1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

45. A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d) 

may be used to overcome an actual or provisional rejection based on nonstatutory double 

patenting provided the reference application or patent either is shown to be commonly 

owned with the examined application, or claims an invention made as a result of activities 

undertaken within the scope of a joint research agreement. See MPEP § 717.02 for 

applications subject to examination under the first inventor to file provisions of the AIA as 

explained in MPEP § 2159. See MPEP §§ 706.02(1)(1) - 706.02(1)(3) for applications not 

subject to examination under the first inventor to file provisions of the AIA. A terminal 

disclaimer must be signed in compliance with 37 CFR 1.321 (b). 

46. The USPTO Internet website contains terminal disclaimer forms which may be 

used. Please visit www.uspto.gov/patenVpatents-forms. The filing date of the application 

in which the form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26, 

PTO/AIN25, or PTO/AIN26) should be used. A web-based eTerminal Disclaimer may be 

filled out completely online using web-screens. An eTerminal Disclaimer that meets all 

requirements is auto-processed and approved immediately upon submission. For more 

information about eTerminal Disclaimers, refer to 

WWW. usg_tocqov/gatentsiQrocess/tile/efs/gui dance/e TD ~into~ L jSQ. 

47. Claims 1, 2, 4-9, 11-14, 16 and 17 are rejected on the ground of nonstatutory 

double patenting as being unpatentable over claims 1-6, 8-11, 18 and 19 of U.S. Patent 
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No. 10456217 B2. Although the claims at issue are not identical, they are not patentably 

distinct from each other because both set of claims include the same steps of the method 

described as follows; 

- the step of determining a movement pattern for moving dental objects from an 

initial arrangement toward a final arrangement, where the movement pattern is 

defining a schedule of movement of the dental objects during treatment stages 

from a respective initial position toward a respective final position, where the 

schedule of movement indicates whether each of the dental objects moves 

during each of the treatment stages; 

- the step of calculating a respective treatment path for each of the dental objects 

between their respective initial position and final position; 

- the step of identifying a collision between a first of the dental objects and a 

second of the dental objects based at least on the schedule of movement; 

- the step of performing a first modification of the schedule of movement as a 

response to the identifying step; 

- the step of determining that the first modification does not avoid a collision 

between the first of the dental objects and the second of the dental objects; and 

- the step of performing a second modification of the schedule of movement after 

it is determined that the first modification does not avoid a collision; 

- wherein the movement pattern is determined by selection by a user, 

- wherein the determining step includes analyzing the dental objects in their 

respective initial and final positions, 
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- wherein the first modification includes a delaying of the initial movement of the 

first dental object, and/or wherein the second modification includes slowing or 

stopping the movement of the first dental object during one or more of the 

treatment stages, 

- performing, after determining that the second modification does not avoid a 

collision, a third modification of the movement of the dental objects, the 

modification comprising: moving a first of the dental objects away from the 

respective route of a second of the dental objects; and moving the first dental 

object toward its respective final position after the second dental object has 

sufficiently traversed its respective route to avoid the collision, 

- wherein the second modification includes the steps of delaying initial movement 

of the first of the dental objects; and slowing or stopping movement of the first 

of the dental objects during one or more of the treatment stages following a 

previous one of the treatment stages during which the first of the dental objects 

moved, and 

- producing a series of orthodontic appliances based at least on the modified 

schedule of movement by fabricating a respective positive mold of the dental 

objects, and thermoforming the respective orthodontic appliances over each of 

the respective positive molds. 

Response to Arguments 

48. Applicant's arguments filed 24 September 2020 have been fully considered but 

they are not persuasive. 
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49. Regarding Interview on 15 September 2020 in page 1 of the Remarks, 

although the Examiner at the interview of 21 September 2020 discussed that the added 

language of claim 1 was not in the specification of prior art of Chishti, after further analysis 

and consideration of the prior art in issue, it is understood that the Figs. 10-13 show 

schedule of movements for different patterns including when each of the dental objects 

moves during each of the treatment stages. 

50. Regarding 35 USC 102 rejections of page 2 of the Remarks, applicant argues 

that Chishti ('400) does not disclose claim 1 , by the added language of "the schedule of 

movement indicating whether each of the dental objects moves during each of the 

treatment stages". In addition, claim 13 includes the same limitation as the one added to 

claim 1. Therefore, applicant argues that the combination of all the limitations described 

in claims 1 and 13 are not found in the prior art of Chishti ('400). 

51. However, due to the same reasons explained in the section 44 above, that Figs. 

10-13 show the schedule of movements for different patterns including when each of the 

dental objects moves during each of the treatment stages. 

52. It is understood for at least the reasons given above, that the claims are not ready 

for allowance. 

53. Regarding 35 USC 103 Obviousness rejections of page 2 of the Remarks, due 

to the same reasons given above for claims 1 and 13, the claims are not ready for 

allowance. 

54. Regarding Double Patenting Rejection of page 3 of the Remarks, the Office 

will maintain the rejection until the claims no longer describe the same subject matter 

found in the claims of the U.S. Patent No. 10456217 B2. 
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55. For all the reasons given above, it is understood that the present application is not 

in condition of allowance. 

Conclusion 

56. Applicant's amendment necessitated the new ground(s) of rejection presented in 

this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 

Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

57. A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 

MONTHS of the mailing date of this final action and the advisory action is not mailed until 

after the end of the THREE-MONTH shortened statutory period, then the shortened 

statutory period will expire on the date the advisory action is mailed, and any extension 

fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of the advisory 

action. In no event, however, will the statutory period for reply expire later than SIX 

MONTHS from the date of this final action. 

58. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to MIRAYDA ARLENE APONTE whose telephone number 

is (571 )270-1933. The examiner can normally be reached on M-F 8-5. 

59. Examiner interviews are available via telephone, in-person, and video 

conferencing using a USPTO supplied web-based collaboration tool. To schedule an 

interview, applicant is encouraged to use the USPTO Automated Interview Request (AIR) 

at http://www.uspto.gov/interview practice. 
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60. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Cris Rodriguez can be reached on 571-272-4964. The fax phone number for 

the organization where this application or proceeding is assigned is 571 -273-8300. 

61. Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published 

applications may be obtained from either Private PAIR or Public PAIR. Status information 

for unpublished applications is available through Private PAIR only. For more information 

about the PAIR system, see https://ppair-my.uspto.gov/pair/PrivatePair. Should you have 

questions on access to the Private PAIR system, contact the Electronic Business Center 

(EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 

Service Representative or access to the automated information system, call 800-786-

9199 (IN USA OR CANADA) or 571-272-1000. 

/MIRAYDA A APONTE/ 
Examiner, Art Unit 3772 

/NICHOLAS D LUCCHESV 
Primary Examiner, Art Unit 3772 
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Date of Interview: 18 March 2021 
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35 u.s.c. 102 
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APONTE 

Applicant(s) 
Kitching et al. 
Art AIA {First Inventor Page 
Unit to File) Status 
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Telephonic 

The attorney discussed the differences between the "'push" vector' in Chishti (See Office Action at page 
6, second paragraph, and Chishti at [0120] and [0131]) and "the schedule of movement indicating 
whether each of the dental objects moves during each of the treatment stages," recited in the pending 
claims. 
Specifically, the attorney argued that Chishti teaches a series of intermediate digital data sets (INTDDS) 
corresponding to successive intermediate tooth arrangements from initial to final and relies of Chishti at 
FIG. 3. Also, alleges that Chishti teaches a schedule of movement of teeth, relying on Chishti at FIGS. 
10-13. Then, in the case of a collision, a modification is made by way of a "'push" vector' created to shift 
the path of the planned movement." However, the attorney argues that such a "push" vector is not a 
modification to the schedule of movement, it is a change to the position of a tooth in the successive 
intermediate tooth positions. Because claim 1 describes that "the schedule of movement indicates 
whether each of the dental objects moves during each of the treatment stages." Therefore, moving a 
dental object to a different intermediate position is not a change in whether each of the dental objects 
moves. 
The examiners explained how the step "determining" in claim 1 can be understood that it describes that 
the schedule of movement of the dental objects during the treatment stages already includes the 
modification based on the identification of a collision. 
The attorney understood where in the claim can create confusion and will amend it to better clarify the 
movement pattern and the schedule of movement during the treatment stages. The amendments will be 
submitted through an AFCP 2.0 or a RCE after consulting with the applicant. 
No final agreement was reached at this time. 

/MI RA YDA A APONTE/ 
Examiner, Art Unit 3772 I 

/HEIDI M EIDE/ 
Primary Examiner, Art Unit 3772 

Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in 
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated 
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04 
Please further see: 
MPEP 713.04 
Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b) 
37 CFR § 1 .2 Business to be transacted in writing 

U.S. Patent and Trademark Office 
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20210318 
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Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the 
interview. (See MPEP section 713.04). If a reply to the last Office action has already been filed, applicant is given a 
non-extendable period of the longer of one month or thirty days from this interview date, or the mailing date of this 
interview summary form, whichever is later, to file a statement of the substance of the interview. 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete 
and proper recordation of the substance of an interview should include the items listed in MPEP 713.04 for complete 
and proper recordation including the identification of the general thrust of each argument or issue discussed, a general 
indication of any other pertinent matters discussed regarding patentability and the general results or outcome of the 
interview, to include an indication as to whether or not agreement was reached on the issues raised. 
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FisherBroyles, LLP - Align Technology, Inc. 
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Atlanta, GA 30326 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 161191 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
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16723706 
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EXIN 

Mailroom Date 
03/23/2021 

Attorney Docket No. 
11353.018US5 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 
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Doc Code: A.NE.AFCP 
Document Description: After Final Consideration Pilot Program Request 

CERTIFICATION AND REQUEST FOR CONSIDERATION UNDER THE 
AFTER FINAL CONSIDERATION PILOT PROGRAM 2.0 

PTO/SB/434 (05-13) 

Practitioner Docket No.: Application No.: Filing Date: 

11353.018US5 16/723,706 December 20, 2019 
First Named Inventor: Title: 

Ian Kitching AUTOMATED TREATMENT STAGING FOR TEETH 

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS CONSIDERATION UNDER THE AFTER FINAL CONSIDERATION PILOT 
PROGRAM 2.0 {AFCP 2.0) OF THE ACCOMPANYING RESPONSE UNDER 37 CFR 1.116. 

1. The above-identified application is (i) an original utility, plant, or design nonprovisional application filed under 
35 U.S.C. 111{a) [a continuing application (e.g., a continuation or divisional application) is filed under 35 U.S.C. 111{a) and is 
eligible under (i)], or (ii) an international application that has entered the national stage in compliance with 35 U.S.C. 371{c). 

2. The above-identified application contains an outstanding final rejection. 

3. Submitted herewith is a response under 37 CFR 1.116 to the outstanding final rejection. The response includes an 
amendment to at least one independent claim, and the amendment does not broaden the scope of the independent claim in 
any aspect. 

4. This certification and request for consideration under AFCP 2.0 is the only AFCP 2.0 certification and request filed in 
response to the outstanding final rejection. 

5. 

6. 

7. 

8. 

• 
• 

Signature 

Applicant is willing and available to participate in any interview requested by the examiner concerning the present response. 

This certification and request is being filed electronically using the Office's electronic filing system {EFS-Web). 

Any fees that would be necessary consistent with current practice concerning responses after final rejection under 37 CFR 
1.116, e.g., extension of time fees, are being concurrently filed herewith. [There is no additional fee required to request 
consideration under AFCP 2.0.] 

By filing this certification and request, applicant acknowledges the following: 

Reissue applications and reexamination proceedings are not eligible to participate in AFCP 2.0 . 
The examiner will verify that the AFCP 2.0 submission is compliant, i.e., that the requirements of the program have been met 
(see items 1 to 7 above). For compliant submissions: 

o The examiner will review the response under 37 CFR 1.116 to determine if additional search and/or consideration 
(i) is necessitated by the amendment and (ii) could be completed within the time allotted under AFCP 2.0. If 
additional search and/or consideration is required but cannot be completed within the allotted time, the examiner 
will process the submission consistent with current practice concerning responses after final rejection under 
37 CFR 1.116, e.g., by mailing an advisory action. 

o If the examiner determines that the amendment does not necessitate additional search and/or consideration, or if 
the examiner determines that additional search and/or consideration is required and could be completed within 
the allotted time, then the examiner will consider whether the amendment places the application in condition for 
allowance (after completing the additional search and/or consideration, if required). If the examiner determines 
that the amendment does not place the application in condition for allowance, then the examiner will contact the 
applicant and request an interview. 

• The interview will be conducted by the examiner, and if the examiner does not have negotiation 
authority, a primary examiner and/or supervisory patent examiner will also participate. 

■ If the applicant declines the interview, or if the interview cannot be scheduled within ten {10) calendar 
days from the date that the examiner first contacts the applicant, then the examiner will proceed 
consistent with current practice concerning responses after final rejection under 37 CFR 1.116. 

Date 

/Charles C. Hagadorn, Ill/ March 23, 2021 
Name 

(Print/Typed) Ch I C H d 111 ares . aga orn, 

Practitioner 
Registration No. 

62367 
Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. Submit multiple 
forms if more than one signature is required, see below*. 

n *Total of forms are submitted. 



CERTIFICATE OF ELECTRONIC TRANSMISSION 

I hereby certify that this correspondence is being electronically transmitted to the United States Patent and Trademark 
Office, Connnissioner for Patents, via the EFS pursuant to 37 C.F.R. § 1.8. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Appln. of: ALIGN TECHNOLOGY, INC. 

Appln. No.: 16/723,706 

Examiner: Mirayda Arlene Aponte 

Art Unit: 3772 

Filed: December 20, 2019 Conf. No.: 1026 

For: AUTOMATED TREATMENT STAGING Customer No: 161191 
FOR TEETH 

Attorne Docket No: l 1353.018US5 

AMENDMENT AND RESPONSE TO FINAL OFFICE ACTION 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Commissioner: 

This Amendment and Response to Office Action is filed in answer to the Office Action 

mailed February 1, 2021. A three-month period for response was set, making a response initially 

due on or before May 1, 2021. This response is timely filed, and no fees are believed to be due, 

however, the Commissioner is hereby authorized to charge any deficiency or credit any 

overpayment to Deposit Account No. 506974. 

Amendments to the claims begin on page 2. 

Remarks begin on page 8. 
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Application No. 16/723,706 
Reply to Office Action dated: February 1, 2021 
Amendment dated: March 23, 2021 

AMENDMENTS TO THE CLAIMS 

Attorney Docket No. ll353.018US5 

This listing of claims will replace all prior versions, and listings of claims in the application: 

Listing of Claims: 

1. (Currently amended) A computer-implemented method comprising: 

determining a schedule of movement for dental objects during treatment stages of an 

orthodontic treatment mo•tement pa-ttem for mo•ting dental objeets from an initial arrangement 

toward a final arrangement, the movement pa-ttem defining a sehedule of movement of the dental 

obj eets during treatment stages as eaeh of the dental obj eets moves from a respeetive initial 

position tmvard a respeetive final position, wherein the schedule of movement indicates whether 

or not each of the dental objects moves during each of the treatment stages; 

calculating a respective treatment path for each of the dental objects between their 

respective initial position and respective final position; 

identifying a collision between a first of the dental objects and a second of the dental 

objects based at least on the schedule of movement of the dental objects and the respective 

treatment paths; 

performing a first modification of the schedule of movement in response to the 

identifying; 

determining that the first modification does not avoid a collision between the first of the 

dental objects and the second of the dental objects; and 

performing a second modification of the schedule of movement after the determining that 

the first modification does not avoid a collision. 

2. (Original) The method of claim 1, wherein the movement pattern is determined by 

selection by a user. 

3. (Currently amended) The method of claim 1, wherein the schedule of movement 

pa-ttem includes one of an all-equal pattern, an A-shaped pattern, a V-shaped pattern, a mid-line 

shift pattern, or a M-shaped pattern. 
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Application No. 16/723,706 
Reply to Office Action dated: February 1, 2021 
Amendment dated: March 23, 2021 

Attorney Docket No. ll353.018US5 

4. (Currently amended) The method of claim 1, wherein the determining the 

schedule of movement pattern comprises analyzing, by a computer processor, the dental objects 

in their respective initial and final positions. 

5. (Original) The method of claim 4, wherein the analyzing comprises determining a 

respective distance needed to move each of the dental objects from their respective initial 

positions to their respective final positions. 

6. (Previously presented) The method of claim 1, wherein the first modification 

comprises delaying initial movement of the first of the dental objects. 

7. (Previously presented) The method of claim 6, wherein the second modification 

comprises slowing or stopping movement of the first of the dental objects during one or more of 

the treatment stages following a previous one of the treatment stages in which the first dental 

object moved. 

8. (Currently amended) The method of claim 7, further comprising: 

performing, after determining that the second modification does not avoid a collision, a 

modification of the schedule of movement of the dental objects, the modification comprising: 

moving the first of the dental objects away from the respective route of the second of the 

dental objects; and 

moving the first of the dental objects toward its respective final position after the second 

of the dental objects has sufficiently traversed its respective route to avoid the collision. 

9. (Previously presented) The method of claim 1, wherein the second modification 

comprises one or more of: 

delaying initial movement of the first of the dental objects; and 

slowing or stopping movement of the first of the dental objects during one or more of the 

treatment stages following a previous one of the treatment stages during which the first of the 

dental objects moved. 
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Application No. 16/723,706 
Reply to Office Action dated: February 1, 2021 
Amendment dated: March 23, 2021 

Attorney Docket No. ll353.018US5 

10. (Previously presented) The method of claim 1, wherein the second modification 

compnses: 

moving the first of the dental objects away from the respective route of the second of the 

dental objects; and 

moving the first of the dental objects toward its respective final position after the second 

of the dental objects has sufficiently traversed its respective route to avoid the collision. 

11. (Original) The method of claim 1, further comprising producing a series of 

orthodontic appliances based at least on the modified schedule of movement, wherein each of the 

orthodontic appliances corresponds to a respective one of the treatment stages. 

12. (Original) The method of claim 11, wherein the producing comprises: 

fabricating a respective positive mold of the dental objects for at least two of the 

treatment stages; and 

thermoforming a respective one of the orthodontic appliances over each of the respective 

positive molds. 

13. (Currently amended) A computer-implemented method comprising: 

determining a schedule of movement for dental objects during treatment stages, wherein 

the schedule of movement indicates whether or not each of the dental objects moves during each 

of the treatment stages; 

calculating a respective route from an initial position toward a final position for each of 

the dental objects during the treatment stages; 

performing a first modification to the schedule of movement to avoid a collision or 

obstruction between a first dental object and a second dental object of the dental objects on their 

respective routes; 

determining that the first modification does not avoid the collision or obstruction between 

the first and second dental objects; and 

performing a second modification of the schedule of movement after determining that the 

first modification does not avoid the collision or obstruction. 
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Application No. 16/723,706 
Reply to Office Action dated: February 1, 2021 
Amendment dated: March 23, 2021 

Attorney Docket No. ll353.018US5 

14. (Original) The computer-implemented method of claim 13, wherein determining 

the schedule of movement comprises selecting a movement pattern from a plurality of 

predetermined movement patterns. 

15. (Original) The computer-implemented method of claim 13, further comprising 

recalculating at least one of the respective routes based on the first or second modified schedule 

of movement. 

16. (Original) The computer-implemented method of claim 13, further comprising 

manufacturing at least two orthodontic aligners, each of the orthodontic aligners corresponding 

to a respective one of the treatment stages. 

17. (Original) The computer-implemented method of claim 16, wherein the 

manufacturing comprises: 

fabricating a respective positive mold of the dental objects for at least two of the 

treatment stages; and 

thermoforming an orthodontic aligner over each respective positive mold. 

18. (Previously presented) The computer-implemented method of claim 13, wherein 

the first or second modification comprises: 

moving a first of the dental objects away from the respective route of a second of the 

dental objects; 

stopping movement of the first of the dental objects; and 

moving the first dental object toward its respective final position after the second dental 

object has sufficiently traversed its respective route to avoid the collision. 

19. (Previously presented) The computer-implemented method of claim 13, wherein 

the first or second modification comprises: 

moving a first of the dental objects away from the respective route of a second of the 

dental objects; 

stopping movement of the first of the dental objects; and 

moving the first dental object toward its previous position. 
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Application No. 16/723,706 
Reply to Office Action dated: February 1, 2021 
Amendment dated: March 23, 2021 

20. (Withdrawn) A method comprising: 

Attorney Docket No. ll353.018US5 

determining a movement pattern for moving dental objects from an initial arrangement 

toward a final arrangement, the movement pattern defining a schedule of movement of the dental 

objects during treatment stages as each of the dental objects moves from a respective initial 

position toward a respective final position; 

calculating a respective treatment path for each of the dental objects between their 

respective initial and final positions; 

identifying a collision between a first of the dental objects and a second of the dental 

objects based at least on the schedule of movement of the dental objects and the respective 

treatment paths; 

attempting a first modification of the schedule of movement in response to identifying the 

collision to determine a first number of stages for a first treatment option, the first modification 

including slowing or stopping movement of the first of the dental objects; 

attempting a second modification of the schedule of movement in response to identifying 

the collision to determine a second number of stages for a second treatment option, the second 

modification including moving the first of the dental objects away from the respective route of 

the second of the dental objects and moving the first dental object toward its respective final 

position after the second dental object has sufficiently traversed its respective route to avoid the 

collision; 

attempting a third modification of the schedule of movement in response to identifying 

the collision to determine a third number of stages for a third treatment option, the third 

modification including delaying one or more teeth from moving one or more stages where it 

would otherwise move in order to prevent another tooth from colliding with and/or obstructing 

the path of the delayed tooth; and 

selecting the first, second, or third option based on the least of the number of stages of the 

first, second and third treatment options; and 

performing the respective modification to the movement pattern based on the selection of 

the first, second, or third treatment option. 
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Application No. 16/723,706 
Reply to Office Action dated: February 1, 2021 
Amendment dated: March 23, 2021 

Attorney Docket No. ll353.018US5 

21. (Withdrawn) The method of claim 20, further comprising producing a series of 

orthodontic appliances based at least on the modified schedule of movement, wherein each of the 

orthodontic appliances corresponds to a respective one of the treatment stages. 

22. (Withdrawn) The method of claim 21, wherein the producing comprises: 

fabricating a respective positive mold of the dental objects for at least two of the 

treatment stages; and 

thermoforming a respective one of the orthodontic appliances over each of the respective 

positive molds. 

23. (Withdrawn) The method of claim 22, wherein the movement pattern includes one 

of an all-equal pattern, an A-shaped pattern, a V-shaped pattern, a mid-line shift pattern, or a M­

shaped pattern. 

24. - 30. (Cancelled) 
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Application No. 16/723,706 
Reply to Office Action dated: February 1, 2021 
Amendment dated: March 23, 2021 

Attorney Docket No. ll353.018US5 

REMARKS 

Claims 1-23 are pending in this application. Claims 20-23 were withdrawn from 

consideration as being drawn to a nonelected invention. Claims 24-30 were previously cancelled. 

Claims 1, 3, 4, 8, and 13 have been amended herein. All amendments made herein have been 

made solely to expedite prosecution and shall not be construed as an acquiescence to any 

grounds of rejection. No new matter has been added with the present amendment. 

Reconsideration is respectfully requested in view of the following remarks and claim 

amendments. 

Examiner Interview 

Applicant thanks Examiners Aponte and Eide for participating in a telephonic interview 

on March 18, 2021, with Applicant's representative, Charles Hagadorn. During the interview the 

claims and the rejections ofrecord were discussed. It was agreed that amended the claims to 

clarify the schedule of movement indicating whether or not a dental object moved during a 

treatment stage, as comparted to where the dental object moved during a treatment stage, would 

overcome the rejection, subject to review of the amended claims and further search and 

consideration. 

35 U.S.C. § 102 Reiections 

Claims 1-9, 11, and 13-16 stand rejected under 35 U.S.C. 102(a)(l) as being anticipated 

by U.S. Pregrant Publication No. 2004/0137400 (hereinafter "Chishti '400"). Counsel for the 

Applicants respectfully submits that Chishti fails to disclose or suggest all of the features of 

claims 1-9, 11, and 13-16. "A claim is anticipated only if each and every element as set forth in 

the claim is found, either expressly or inherently described, in a single prior art reference." 

MPEP § 2131 (citing to Verdegaal Brothers v. Union Oil Co. of California, 2 USPQ2d 1051, 

1053 (Fed. Cir. 1987)). "The identical invention must be shown in as complete detail as is 

contained in the ... claim." Id (citing to Richardson v. Suzuki Motor Co., 9 USPQ2d 1913, 1920 

(Fed. Cir. 1989)). 

Without conceding the merits of the rejection and solely to advance prosecution, 

Applicant has amended claim 1 to recite, in part, 
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Application No. 16/723,706 
Reply to Office Action dated: February 1, 2021 
Amendment dated: March 23, 2021 

Attorney Docket No. ll353.018US5 

determining a schedule of movement for dental objects during treatment 
stages of an orthodontic treatment for moving dental objects from an initial 
arrangement toward a final arrangement, the schedule of movement indicates 
whether or not each of the dental objects moves during each of the treatment 
stages; 

performing a first modification of the schedule of movement in response 
to the identifying; 

Applicant respectfully submits that Chishti '400 has not been shown to teach or suggest 

at least this subject matter of amended claim 1. As discussed during the interview, claim 1 has 

been amended to clarify that the "schedule of movement indicates whether or not each of the 

dental objects moves during each of the treatment stages" as compared to modifying the 

movement path or position of a tooth during a stage of treatment, such as the "push" vector 

discussed in Chishti '400. As agreed during the interview, this amendment overcome the 

rejection, subject to further review and consideration. 

Accordingly, Applicant respectfully submits that claim 1 is allowable over Chishti '400. 

Claim 13, although different in scope has been amended to recite similar subject matter and is 

therefor allowable at least for the same reason as amended claim 1 and on its own merits. 

Claims 2-9, 11, and 14-16 depend from one of claim 1 and 13 and are therefore allowable over 

Chishti '400 for at least the same reasons as claims 1 and 13 and on their own merits. 

Therefore, Applicant respectfully requests withdrawal of the rejection of claims 1-9, 11, 

and 13-16 under 35 U.S.C. 102 in view of Chishti '400. 

35 U.S.C. § 103 Obviousness Reiections 

Claims 12 and 17 stand rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable 

over Chishti '400, as applied to claim 1 and 13 above, in further view of U.S. Patent 

No. 6471511 (hereinafter "Chishti '511"), and in further view of U.S. Patent No. 6309215 

(hereinafter "Phan"). Claims 12 and 17 are patentable at least because Chishti '400, Chishti '511, 

and Phan, taken alone or as combined, fail to disclose or suggest all of the features of claims 12 

and 17. See MPEP § 706.020). 

Claims 8 and 10 stand rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable 

over Chishti '400 as applied to claim 1 above, and further in view of Chishti '511. Claims 8 and 

Page 9 of 10 



Application No. 16/723,706 
Reply to Office Action dated: February 1, 2021 
Amendment dated: March 23, 2021 

Attorney Docket No. ll353.018US5 

10 are patentable at least because Chishti '400 and Chishti '511, taken alone or as combined, fail 

to disclose or suggest all of the features of claims 8 and 10. 

Claims 18 and 19 stand rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable 

over Chishti '400 as applied to claim 1 or 13 above, and further in view of Chishti '511 and in 

further view of U.S. Pregrant Publication No. 2002/0072027 (hereinafter "Chishti '027"). Claims 

18 and 19 are patentable at least because Chishti '400, Chishti '511, and Chishti '027, taken 

alone or as combined, fail to disclose or suggest all of the features of claims 18 and 19. 

Accordingly, Applicant respectfully requests withdrawal of the rejections of claims 8, 10, 

12, and 17-19 under 35 U.S.C. 103. 

Double Patenting Reiection 

Claims 1, 2, 4-9, 11-14, 16, and 17 are rejected on the ground of nonstatutory double 

patenting as being unpatentable over claims 1-6, 8-11, 18 and 19 of U.S. Patent No. 10456217. 

Applicant requests that the Office hold the provisional non-statutory obviousness-type double 

patenting rejection in abeyance pending identification of allowable subject matter in the current 

application. 

Conclusion 

Applicant submits that the application is in condition for allowance. If any issues exist 

that can be resolved with an Examiner's Amendment or a telephone conference, please contact 

Applicant's representative at (206) 53 7-9809. 

Dated: March 23, 2021 

Respectfully submitted, 

/Charles C. Hagadorn, III/ 
Charles C. Hagadorn, III, Reg. No. 62367 
Attorney for Applicant 

FisherBroyles, LLP 
701 Fifth Avenue, Suite 4200 
Seattle, Washington 98104-5ll9 
(206) 537-9809 
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PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number I Filing Date I Substitute for Form PTO-875 
16/723,706 12/20/2019 □To be Mailed 

ENTITY: 0 LARGE D SMALL D MICRO 

APPLICATION AS FILED - PART I 
Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

LJ BASIC FEE N/A N/A N/A 
(37 CFR 1.16(a), (b), or (c)) 

LJ SEARCH FEE N/A N/A N/A 
(37 CFR 1.16(k), (ii, or (ml) 

LJ EXAMINATION FEE N/A N/A N/A 
(37 CFR 1.16(0), (p), or !n)) 

TOTAL CLAIMS 
minus 20 = * X $100 = 

(37 CFR 1.16(i)) 

INDEPENDENT CLAIMS 
minus 3 = * X $460 = 

(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 sheets 

□APPLICATION SIZE FEE (37 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

CFR 1.16(s)) fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

0 MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3 
CLAIMS HIGHEST 

03/23/2021 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
I- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR w 
::iii: Total * 23 Minus ** 30 =0 X $ 100 = 0 C f37CFR 1.16'ill 

z Independent *3 Minus *** 4 =0 X $480 = 0 w !37 CFR 1.16fhll 

::iii: D Application Size Fee (37 CFR 1.16(s)) c( 

0 FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16(j)) 

TOTAL ADD'L FEE 0 
(Column 1) (Column 2) (Column 3 
CLAIMS HIGHEST 

REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

AFTER PREVIOUSLY 
I- AMENDMENT PAID FOR z 
w Total * Minus ** = X $0 = ::iii: (37 CFR 1.16"ill 

C Independent * Minus *** X $0 z (37 CFR 1.16(h)) = = 
w D Application Size Fee (37 CFR 1.16(s)) ::iii: 
c( LJ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 

1.16(j)) 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE 

** If the "Hiahest Number Previouslv Paid For" IN THIS SPACE is less than 20, enter "20". /POLIN ANG/ 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

16/723,706 12/20/2019 

161191 7590 04/27/2021 

FisherBroyles, LLP - Align Technology, Inc. 
945 East Paces Ferry Road NE 
Suite 2000 
Atlanta, GA 30326 

FIRST NAMED INVENTOR 

Ian Kitching 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

11353.018US5 

CONFIRMATION NO. 

1026 

EXAMINER 

APONTE. MIRAYDA ARLENE 

ART UNIT PAPER NUMBER 

3772 

NOTIFICATION DATE DELIVERY MODE 

04/27/2021 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

docketing@fisherbroyles.com 
patent@fisherbroyles.com 

PTOL-90A (Rev. 04/07) 



Advisory Action 
Application No. 
16/723,706 

Applicant(s) 

Kitching et al. 

Before the Filing of an Appeal Brief Examiner 

MIRAYDAAAPONTE 

Art Unit I AIA (FITF) Status 
3772 No 

--The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­

THE REPLY FILED 23 March 2021 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE. 
NO NOTICE OF APPEAL FILED 
1. ~ The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file 

one of the following replies: (1) an amendment, affidavit, or other evidence, which places the application in condition for allowance; 
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with 
37 CFR 1 .114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of 
the following time periods: 

a) 0 The period for reply expires months from the mailing date of the final rejection. 

b) ~ The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date set forth in the final rejection, whichever is later. 
In no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection. 

c) 0 A prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed 
within 2 months of the mailing date of the final rejection.The current period for reply expires months from the mailing date of 
the prior Advisory Action or SIX MONTHS from the mailing date of the final rejection, whichever is earlier. 

Examiner Note: If box 1 is checked, check either box (a), (b) or (c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE 
FIRST RESPONSE TO APPLICANTS FIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL 
REJECTION. ONLY CHECK BOX (c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(1). 

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate 
extension fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The 
appropriate extension fee under 37 CFR 1 .17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally 
set in the final Office action; or (2) as set forth in (b) or (c) above, if checked. Any reply received by the Office later than three months after the 
mailing date of the final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b). 
NOTICE OF APPEAL 
2. 0 The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of filing the Notice 

of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of 
Appeal has been filed, any reply must be filed within the time period set forth in 37CFR 41.37(a). 

AMENDMENTS 
3. ~ The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will Il.Q1 be entered because 

a)~ They raise new issues that would require further consideration and/or search (see NOTE below); 

b) 0 They raise the issue of new matter (see NOTE below); 

c) 0 They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for 
appeal; and/or 

d) 0 They present additional claims without canceling a corresponding number of finally rejected claims. 
NOTE: See Continuation Sheet (See 37CFR 1.116 and 41.33(a)). 

4. 0 The amendments are not in compliance with 37CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324). 

5. 0 Applicants reply has overcome the following rejection(s): 

6. 0 Newly proposed or amended claim(s) ___ would be allowable if submitted in a separate, timely filed amendment canceling the non-allowable 
claim(s). 

7. ~ For purposes of appeal, the proposed amendment(s):(a)~will not be entered, or (b)Owill be entered, and an explanation of how the 
new or amended claims would be rejected is provided below or appended. 

AFFIDAVIT OR OTHER EVIDENCE 
8. 0 A declaration(s)/affidavit(s) under 37 CFR 1.130{b) was/were filed on __ _ 

9. 0 The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will Il.Q1 be entered because applicant 
failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and was not earlier presented. See 37 
CFR 1.116(e). 

10. 0 The affidavit or other evidence filed after the date of filing the Notice of Appeal, but prior to the date of filing a brief, will Il.Q1 be entered because 
the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a showing of good and sufficient 
reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1 ). 

11. 0 The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached. 
REQUEST FOR RECONSIDERATION/OTHER 
12. 0 The request for reconsideration has been considered but does NOT place the application in condition for allowance because: 

13. 0 Note the attached Information Disclosure Statemen~s). (PTO/SB/08) Paper No(s). 

14. ~ Other: PTO - 2323. 
STATUS OF CLAIMS 
15. The status of the claim(s) is (or will be) as follows: 

Claim(s) allowed: . 
Claim(s) objected~ . 
Claim(s) rejected:1-1_9 __ --
Claim(s) withdrawn from consideration: ___ . 

/MIRAYDA A APONTE/ 
Examiner, Art Unit 3772 I 

/NICHOLAS D LUCCHESI/ 
Primary Examiner, Art Unit 3772 

U.S. Patent and Trademark Office 
PTOL-303 (Rev. 08-2013) Advisory Action Before the Filing of an Appeal Brief PaperNo.20210416 



Continuation Sheet (PTOL-303) 
Application No. 16/723,706 

Continuation of 3. NOTE: 
- Regarding claim 1, the amendment to the claim changes the interpretation of the step determining that 
would require further consideration and search. 
- Regarding claim 13, based on the discussion of the last interview of 23 March 2021 and the 
amendment to the claim, interpretation of the step determining would require further consideration and 
search. 
Therefore, Applicant's request for entry into AFCP 2.0 is acknowledged, but is denied because the 
response cannot be reviewed and a search conducted in the limited amount of time authorized for this 
pilot program. Therefore, the response is being reviewed under pre-pilot practice. 



AFCP 2.0 
Decision 

Application No. 

16/723,706 

Examiner 

Ml RA YDA A APONTE 

Applicant(s) 

Kitching et al. 

Art Unit 

3772 

AIA (FITF) Status 

No 

This is in response to the After Final Consideration Pilot reqnest filed 23 March 2021. 

I. Improper Request - The AFCP 2.0 reqnest is improper for the following reason(s) and the after final amendment snbmitted with 

the reqnest will be treated nnder pre-pilot procedure. 

2. Proper Request 

D An AFCP 2.0 request form PTO/SB/434 (or equivalent document) was not submitted. 

D A non-broadening amendment to at least one independent claim was not submitted. 

0 The request is not the first proper AFCP 2.0 request submitted in response to the most recent final 
rejection. 

0 Other: 

A. After final amendment submitted with the request will not be treated under AFCP 2.0. 
The after final amendment cannot be reviewed and a search conducted within the guidelines of the pilot program. 

0 The after final amendment will be treated nnder pre-pilot procedure. 

B. Updated search and/or completed additional consideration. 
The examiner performed an updated search and/or completed additional consideration of the after final amendment 
within the time authorized for the pilot program. The result(s) of the updated search and/or completed additional 
consideration are: 

U.S.Patent and Trademark Office 

PTOL-2323 (Rev. 10-14) 

D 1. All of the rejections in the most recent final Office action are overcome and a Notice of Allowance is 
issued herewith. 

0 2. The after final amendment would not overcome all of the rejections in the most recent final Office action 
. See attached interview summary for further details. 

0 3. The after final amendment was reviewed, and it raises a new issue(s). See attached interview summary 
for further details. 

0 4. The after final amendment raises new issues, but would overcome all of the rejections in the most recent 
final Office action. A decision on determining allowability could not be made within the guidelines of the 
pilot. See attached interview summary for further details, including any newly discovered prior art. 

Os. Other: 

Examiner Note: Please attach an interview summary when necessary as described above. 

AFCP 2.0 Decision Part of Paper No. 20210416 



CERTIFICATE OF ELECTRONIC TRANSMISSION 

DO NOT ENTER: /M.A.A/ 

04/16/2021 

I hereby certify that this correspondence is being electronically transmitted to the United States Patent and Trademark 
Office, Connnissioner for Patents, via the EFS pursuant to 37 C.F.R. § 1.8. 

Date: ---~M=ar=ch=2=3~2=0~2~1 ___ _ Signature: __ ~/J=ay~na=L=of=g=ra=n/ ______ _ 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Appln. of: ALIGN TECHNOLOGY, INC. 

Appln. No.: 16/723,706 

Examiner: Mirayda Arlene Aponte 

Art Unit: 3772 

Filed: December 20, 2019 Conf. No.: 1026 

For: AUTOMATED TREATMENT STAGING Customer No: 161191 
FOR TEETH 

Attorne Docket No: l 1353.018US5 

AMENDMENT AND RESPONSE TO FINAL OFFICE ACTION 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Commissioner: 

This Amendment and Response to Office Action is filed in answer to the Office Action 

mailed February 1, 2021. A three-month period for response was set, making a response initially 

due on or before May 1, 2021. This response is timely filed, and no fees are believed to be due, 

however, the Commissioner is hereby authorized to charge any deficiency or credit any 

overpayment to Deposit Account No. 506974. 

Amendments to the claims begin on page 2. 

Remarks begin on page 8. 

Page 1 of 10 



To: 
From: 
Cc: 

docketing@fisherbroyles.com,patent@fisherbroyles.com, 
PAIR_eOfficeAction@uspto.gov 
PAIR_eOfficeAction@uspto.gov 

Subject: Private PAIR Correspondence Notification for Customer Number 161191 

Apr 27, 2021 04:39:42 AM 

Dear PAIR Customer: 

FisherBroyles, LLP - Align Technology, Inc. 
945 East Paces Ferry Road NE 
Suite 2000 
Atlanta, GA 30326 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 161191 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
16723706 

Document 
CTAV 
A.NE.AFCP.D 

Mailroom Date 
04/27/2021 
04/27/2021 

Attorney Docket No. 
11353.018US5 
11353.018US5 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 



Doc code: RCEX PTOISBl30EFS (07-09) 
Doc description: Request for Continued Examination (RCE) Approved tor use through 0713112012. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL 
(Submitted Only via EFS-Web) 

Application 
t6723706 I Filing I ~019-12-20 

Docket Number 
111353.018US5 I 

Art 
I F772 Number Date {if applicable) Unit 

First Named 
Ian Kitching 

Examiner 
Eirayda Arlene Aponte I Inventor Name 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 
1995, or to any design application. The Instruction Sheet for this form is localed at WWW.USPTO.GOV 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order 
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s) 
entered, applicant must request non-entry of such amendment(s). 

~ 
Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a 
submission even if this box is not checked. 

□ Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

~ Other 
kmendment and R"""onse to Final Office Action filed on March 23 2021 

□ Enclosed 

□ Amendment/Reply 

□ Information Disclosure Statement (IDS) 

□ Affidavil(s)/ Declaration(s) 

□ other 

MISCELLANEOUS 

□ 
Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months 
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required) 

□ Other 

FEES 

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 

~ The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 
Deposit Account No eoo974 I 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

X Patent Practitioner Signature 

Applicant Signature 

EFS - Web 2.1.15 



Doc code: RCEX PTOISBl30EFS (07-09) 
Doc description: Request for Continued Examination (RCE) Approved tor use through 0713112012. OMB 0651-0031 

Signature 

Name 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Signature of Registered U.S. Patent Practitioner 

'Charles Hagadorn Ill/ Date (YYYY-MM-DD) ~021-04-30 

Char1es Hagadorn Ill Registration Number 62367 

I 
This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to 
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is 
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time 
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for 
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademari< Office, U.S. Department of Commerce, 
P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 

EFS - Web 2.1.15 



Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be 
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b )(2); (2) furnishing of the information 
solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office 
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information 
Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need 
for the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, 
pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
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DETAILED ACTION 

Notice of Pre-A/A or A/A Status 

1. The present application is being examined under the pre-AIA first to invent 

provisions. 

Continued Examination under 37 CFR 1.114 

2. A request tor continued examination under 37 CFR i , i 14, including the fee set 

forth in 37 CFR L17(e), was filed in this application after final rejection" Since 

this application is eligible for continued examination under 37 CFR 1.1 "14, and the fee set 

forth in 37 CFR i. i 7(e) has been timely paid, the finality of the previous Office action has 

been withdrawn pursuant to 37 CFR 1.1 i 4, Applicant's submission filed on 30 April 202i 

!ias been entered" 

Specification 

3. The disclosure is objected to because of the following informalities: In line 3 of 

[0007] begins with the term "pm licular" which is believed that it is an unintended error. 

Appropriate correction is required. 

Claim Rejections - 35 USC§ 112 

4. The following is a quotation of 35 U.S.C. 112(b): 
(b) CONCLUSION.-The specification shall conclude with one or more claims particularly 
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor 
regards as the invention. 

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph: 
The specification shall conclude with one or more claims particularlypointing out and distincfly 
claiming the subject matter which the applicant regards as his invention. 

5. Claim 2 is rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second 

paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
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subject matter which the inventor or a joint inventor (or for applications subject to pre-AIA 

35 U.S.C. 112, the applicant), regards as the invention. 

6. Claim 2 recites the limitation "movement pattern" in line 1. There is insufficient 

antecedent basis for this limitation in the claim. 

Claim Objections 

7. Claim 4 is objected to because of the following informalities: In line 3 of the claim 

uses the term "respective initial and final positions". Even when the Office understands 

that said term refers to the "respective initial position" and "respective final position" used 

in claim 1. In order to avoid potential confusion, it is suggested to maintain the same 

nomenclature across the claims. Appropriate correction is required. 

8. Claim 13 is objected to because of the following informalities: In line 11 uses the 

term "first and second dental objects". Even when the Office understands that said term 

refers to the "first dental object" and the "second dental object" described in line 8 of the 

claim. In order to avoid potential confusion, it is suggested to maintain the same 

nomenclature across the claims. Appropriate correction is required. 

9. Claim 18 is objected to because of the following informalities: 

a. In line 2 uses the term "first or second modification". Even when the Office 

understands that said term refers to the "first modification" and "second 

modification" described in claim 13. In order to avoid potential confusion, it is 

suggested to maintain the same nomenclature across the claims. 

b. In line 3-4 uses the terms "first of the dental objects" and the "second of the 

dental objects" and in line lines 5-6 uses the term ""first dental object" and "second 

dental object", but in claim 13 uses the terms "first dental object", "second dental 
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object" and "first and second dental objects". Even when the Office understands 

that said term refers to the "first dental object" and the "second dental object" 

described in line 8 of the claim. In order to avoid potential confusion, it is suggested 

to maintain the same nomenclature across the claims. Appropriate correction is 

required. 

10. Claim 19 is objected to because of the following informalities: 

a. In line 2 uses the term "first or second modification". Even when the Office 

understands that said term refers to the "first modification" and "second 

modification" described in claim 13. In order to avoid potential confusion, it is 

suggested to maintain the same nomenclature across the claims. 

b. In line 3-4 uses the terms "first of the dental objects" and the "second of the 

dental objects", but in claim 13 uses the terms "first dental object", "second denta I 

object" and "first and second dental objects". Even when the Office understands 

that said term refers to the "first dental object" and the "second dental object" 

described in line 8 of the claim. In order to avoid potential confusion, it is suggested 

to maintain the same nomenclature across the claims. 

c. In line 6 uses the term "first dental object". Even when the Office 

understands that said term refers to the "first of the dental objects" described in the 

previous line, that it also refers to the term "first dental object" of claim 13. In order 

to avoid potential confusion, it is suggested to maintain the same nomenclature 

across the claims. Appropriate correction is required. 
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12. The following is a quotation of the appropriate paragraphs of pre-AIA 35 U.S.C. 

102 that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(a) the invention was known or used by others in this country, or patented or described in a 
printed publication in this or a foreign country, before the invention thereof by the applicant for 
a patent. 

13. Claims 1-5, 11, 13, 14 and 16 are rejected under pre-AIA 35 U.S.C. 102(a) as 

being anticipated by Chishti et al. (US 20040137400 A1). 
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14. Regarding claim 1, Chishti et al. discloses a computer-implemented method 

including: 

determining a schedule of movement for dental objects during treatment stages of 

an orthodontic treatment, wherein the schedule of movement indicates whether or not 

each of the dental objects moves during each of the treatment stages (see annotated Fig. 

10-13 and [0013] and [0150]-[0153] above); 

calculating a respective treatment path for each of the dental objects between their 

respective initial position and respective final position (see Fig. 6, [0131] - the Fig. 6 

shows a flow chart of a computer-implemented process for generating non-linear 

treatment paths along which a patient's teeth will travel during treatment); 

identifying a collision between a first of the dental objects and a second of the 

dental objects based at least on the schedule of movement of the dental objects and the 

respective treatment paths (see Fig. 7, [0031], [0135] - Fig. 7 shows an optimization 

routine for making the transformation curve for each tooth between the initial and final 
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positions more linear'', "the routine applies the collision detection algorithm to determine 

whether collisions result from the altered paths ( step 1706)"); 

performing a first modification of the schedule of movement in response to the 

identifying; determining that the first modification does not avoid a collision between the 

first of the dental objects and the second of the dental objects; and performing a second 

modification of the schedule of movement after the determining that the first modification 

does not avoid a collision (see [0135] - if collisions result from the altered paths, "the 

routine resamples the altered paths (step 1708) and then constructs for each tooth an 

alternative path among the samples (step 1710). The routine continues in this manner 

until no coll is ions occur ( step 1712)"). 

15. Regarding claim 2, Chishti et al. discloses that wherein the movement pattern is 

selected by a user. ([0021] - " ... than one candidate treatment path for each tooth can be 

generated and graphically displayed for each candidate treatment path to a human user 

for selection.") 

16. Regarding claim 3, Chishti et al. discloses that the schedule of movement 

includes one of an all-equal pattern, an A-shaped pattern, a V-shaped pattern, a mid-line 

shift pattern, or a M- shaped pattern (see [0013] - "The library of treatment patterns 

includes at least one or more of the following: all equal movement pattern, A-shaped 

movement pattern, V-shaped movement pattern, M-shaped movement pattern, W­

shaped movement pattern, symmetric staircase pattern, asymmetric staircase pattern, 

and equal equal movement pattern"). 

17. Regarding claim 4, Chishti et al. discloses that when determining the schedule of 

movement includes analyzing, by a computer processor, the dental objects in their 
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respective initial and final positions (see Fig. 3 and [0055] - "first step, an initial digital 

data set (IOOS) representing an initial tooth arrangement is obtained (step 202)", in [0056] 

- "The IOOS is then manipulated using a computer having a suitable graphical user 

interface (GUI) and software appropriate for viewing and modifying the images", in [0057] 

- "After segmenting or isolating the components, the user will often reposition the tooth 

in the model by following a prescription or other written specification provided by the 

treating professional. Alternatively, the user may reposition one or more teeth based on 

a visual appearance or based on rules and algorithms programmed into the computer. 

Once the user is satisfied, the final teeth arrangement is incorporated into a final digital 

data set (FOOS) (step 204)", and in [0058] - "step 204, final positions for the upper and 

lower teeth in a masticatory system of a patient are determined by generating a computer 

representation of the masticatory system", if the IOOS and the FOOS are digital data in 

the computer, where the data is analyzed and manipulated, it is understood that a 

computer processor is used to perform those steps). 

18. Regarding claim 5, Chishti et al. discloses that when doing the analyzing, it 

includes determining a respective distance needed to move each of the dental objects 

from their respective initial positions to their respective final positions (see [0049] - "while 

the point will usually follow a nonlinear path, there is a linear distance between any point 

in the tooth when determined at any two times during the treatment. Thus, an arbitrary 

point P.sub.1 may in fact undergo a true side-to-side translation as indicated by arrow 

d.sub.1, while a second arbitration point P.sub.2 may travel along an arcuate path, 

resulting in a final translation d.sub.2. Many aspects of the present invention are defined 

in terms of the maximum permissible movement of a point P.sub.1 induced on any 
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particular tooth. Such maximum tooth movement, in turn, is defined as the maximum 

linear translation of that point P.sub.1 on the tooth which undergoes the maximum 

movement for that tooth in any treatment step", and in [0092] - "step 302, the process 

300 positions the model of the teeth in its approximate final position based on a 

correspondence of features to the ideal model (step 304). In that step, each tooth model 

is moved so that its features are aligned to the features of a corresponding tooth in the 

ideal model. The features may be based on cusps, fossae, ridges, distance-based 

metrics"). 

19. Regarding claim 11, Chishti et al. discloses that it further includes producing a 

series of orthodontic appliances based at least on the modified schedule of movement, 

wherein each of the orthodontic appliances corresponds to a respective one of the 

treatment stages (see[0201] - "Fabrication machine 522 fabricates dental appliances 

based on intermediate and final data set information received from data processing 

system 500"). 

20. Regarding claim 13, Chishti et al. discloses a computer-implemented method 

including: 

determining a schedule of movement for dental objects during treatment stages, 

wherein the schedule of movement indicates whether or not each of the dental objects 

moves during each of the treatment stages (see annotated Fig. 10-13 and [0013] and 

[0150]-[0153] above); 

calculating a respective route from an initial position toward a final position for each 

of the dental objects during the treatment stages (see Fig. 6, [0131] - the Fig. 6 shows a 
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flow chart of a computer-implemented process for generating non-linear treatment paths 

along which a patient's teeth will travel during treatment); 

performing a first modification to the schedule of movement to avoid a collision or 

obstruction between a first dental object and a second dental object of the dental objects 

on their respective routes; determining that the first modification does not avoid the 

collision or obstruction between the first and second dental objects; and performing a 

second modification of the schedule of movement after determining that the first 

modification does not avoid the collision or obstruction (see Fig. 7, [0031], [0135] - Fig. 7 

shows an optimization routine for making the transformation curve for each tooth between 

the initial and final positions more linear", then "the routine applies the collision detection 

algorithm to determine whether collisions result from the altered paths (step 1706)". 

Finally, if collisions result from the altered paths, "the routine resamples the altered paths 

(step 1708) and then constructs for each tooth an alternative path among the samples 

(step 1710). The routine continues in this manner until no collisions occur(step 1712)"). 

21. Regarding claim 14, Chishti et al. discloses that determining the schedule of 

movement comprises selecting a movement pattern from a plurality of predetermined 

movement patterns. (See [0013] - "The library of treatment patterns includes at least one 

or more of the following: all equal movement pattern, A-shaped movement pattern, V­

shaped movement pattern, M-shaped movement pattern, W-shaped movement pattern, 

symmetric staircase pattern, asymmetric staircase pattern, and equal equal movement 

pattern") 

22. Regarding claim 16, Chishti et al. discloses that it further includes manufacturing 

at least two orthodontic aligners, each of the orthodontic aligners corresponding to a 
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respective one of the treatment stages (see[0201] - "Fabrication machine 522 fabricates 

dental appliances based on intermediate and final data set information received from data 

processing system 500"). 

Claim Rejections - 35 USC § 103 

23. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for 

all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identicallydisclosed or described 
as set forth in section 102, if the differences between the subject matter sought to be patented 
and the prior art are such that the subject matter as a whole would have been obvious at the 
time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentabil ityshall not be negatived by the manner in which the invention was 
made. 

24. Claims 12 and 17 are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over Chishti et al. (US 20040137400 A1) aka Chishti ('400), as applied 

to claim 1 and 13 above, in further view of Chishti etal. (US 6471511 81) aka Chishti 

('511), and in further view of Phan et al. (US 6309215 81). 

25. Regarding claim 12, Chishti ('400) discloses the claimed invention substantially 

as claimed, as set forth above for claim 11. 

26. However, Chishti ('400) does not disclose that wherein the producing includes: 

fabricating a respective positive mold of the dental objects for at least two of the treatment 

stages; and thermoforming a respective one of the orthodontic appliances over each of 

the respective positive molds. 

27. Regarding claim 17, Chishti ('400) discloses the claimed invention substantially 

as claimed, as set forth above for claim 16. 
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28. However, Chishti ('400) does not disclose that the manufacturing includes 

fabricating a respective positive mold of the dental objects for at least two of the treatment 

stages; and thermoforming an orthodontic aligner over each respective positive mold. 

29. With respect to claims 12 and 17, Chishti ('511) teaches the producing includes 

fabricating a respective positive mold of the dental objects for at least two of the treatment 

stages (col. 9, In 43-47), and that it is used a polymeric material over a positive physical 

model. 

30. However, they are silenced disclosing thermoforming the respective one of the 

orthodontic appliances over each of the respective positive molds. 

31. Phan et al. teaches that the orthodontic appliance is of a thermoformable polymer 

material (col. 2, line 26-46). 

32. It would have been obvious to one having ordinary skill in the art at the time the 

invention was made to modify the Chishti ('400)/Chishti ('511 )'s orthodontic appliance, to 

the Phan's thermoformable polymer material, in order to provide an orthodontic appliance 

with the stiffness from the polymeric material to impart a resilient repositioning force 

against one or a portion of the remaining teeth. 

Allowable Subject Matter 

33. Claims 6-10, 15, 18 and 19 are objected to as being dependent upon a rejected 

base claim, but would be allowable if rewritten in independent form including all of the 

limitations of the base claim and any intervening claims. 
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34. Applicant's arguments with respect to claims 1-19 have been considered but are 

moot because the new ground of rejection does not rely on any reference applied in the 

prior rejection of record for any teaching or matter specifically challenged in the argument. 

35. Based on the latest amendments to the claims 1 and 13, the description of the 

latest computer implemented method is not found using the previous interpretation given 

the claims in the last rejections using the prior art of Chishti et al. 

36. However, the new language have been given a new interpretation that it is 

understood that is found in the prior art of Chishti based on other subroutines, see 

rejection above. 

37. It is understood that even when the claims overcomes Chishti based on the 

previous interpretation of the claims. After further consideration, Chishti includes others 

computer subroutines that includes the steps described in most of the claims. 

38. Therefore, it is understood that the claims are not ready for allowance. 

Conclusion 

39. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to MIRAYDA ARLENE APONTE whose telephone number 

is (571 )270-1933. The examiner can normally be reached on M-F 8-5. 

40. Examiner interviews are available via telephone, in-person, and video 

conferencing using a USPTO supplied web-based collaboration tool. To schedule an 

interview, applicant is encouraged to use the US PTO Automated Interview Request (AIR) 
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41 . If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Cris Rodriguez can be reached on 571-272-4964. The fax phone number for 

the organization where this application or proceeding is assigned is 571 -273-8300. 

42. Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published 

applications may be obtained from either Private PAIR or Public PAIR. Status information 

for unpublished applications is available through Private PAIR only. For more information 

about the PAIR system, see https://ppair-my.uspto.gov/pair/PrivatePair. Should you have 

questions on access to the Private PAIR system, contact the Electronic Business Center 

(EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 

Service Representative or access to the automated information system, call 800-786-

9199 (IN USA OR CANADA) or 571-272-1000. 

/MIRAYDA A APONTE/ 
Examiner, Art Unit 3772 

/NICHOLAS D LUCCHESV 
Primary Examiner, Art Unit 3772 
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Telephonic 

The attorney discussed the difference between the shifting or altering the tooth path of Chishti's prior art 
vs. the schedule of movement claimed in the present application. 
It was explained that the language used in the claim can be interpreted that the treatment path is part of 
the schedule of movement. Wherein, based on the present discussion, the attorney explained that the 
schedule of movement and the treatment path are separated concepts in the method. 
The Office suggested to define what the treatment path is in a way that is not interpreted that is part of 
the schedule of movement definition. 
The attorney will consult with the inventor for the next amendment, in order to clarify the above two 
concepts in the claim. 
No final agreement was reached at this time. 

/MI RA YDA A APONTE/ 
Examiner, Art Unit 3772 I 

/HEIDI M EIDE/ 
Primary Examiner, Art Unit 3772 

Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in 
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated 
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04 
Please further see: 
MPEP 713.04 
Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b) 
37 CFR § 1 .2 Business to be transacted in writing 

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the 
interview. (See MPEP section 713.04). If a reply to the last Office action has already been filed, applicant is given a 
non-extendable period of the longer of one month or thirty days from this interview date, or the mailing date of this 
interview summary form, whichever is later, to file a statement of the substance of the interview. 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete 
and proper recordation of the substance of an interview should include the items listed in MPEP 713.04 for complete 
and proper recordation including the identification of the general thrust of each argument or issue discussed, a general 
indication of any other pertinent matters discussed regarding patentability and the general results or outcome of the 
interview, to include an indication as to whether or not agreement was reached on the issues raised. 

U.S. Patent and Trademark Office 
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20211202 
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Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
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Commissioner: 

This Amendment and Response to Non-Final Office Action is filed in answer to the 

Office Action mailed October 5, 2021. A three-month period for response was set, making a 

response initially due on or before January 5, 2022. This response is timely filed, and no fees are 
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credit any overpayment to Deposit Account No. 506974. 

Amendments to the specification being on page 2. 

Amendments to the claims begin on page 3. 

Remarks begin on page 9. 
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Application No. 16/723,706 
Reply to Office Action dated: October 5, 2021 
Amendment dated: January 4, 2022 

Amendments to the Specification 

Attorney Docket No. ll353.018US5 

Please replace paragraph [0007] with the following amended paragraph: 

[0007] Embodiments of the present invention provide apparatus, systems, and methods for 

automated staging of teeth, from an initial position to a final, corrected position. Depending upon 

the pm:lieular particular needs of the patient, the patient's teeth are scheduled to move according 

to various movement patterns, routes, rates, and/or distances; and the need for utilizing tooth 

staggering, round-tripping, and/or slowing techniques. Furthermore, the invention provides 

techniques for minimizing the treatment period of the patient based upon the pattern, route, rate, 

and/or distance selected for the patient's individual needs, as well as the need for any tooth 

staggering, round-tripping and/or slowing technique(s). 
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AMENDMENTS TO THE CLAIMS 

Attorney Docket No. ll353.018US5 

This listing of claims will replace all prior versions, and listings of claims in the 

application: 

Listing of Claims: 

1. (Currently Amended) A computer-implemented method comprising: 

determining a schedule of movement for dental objects during treatment stages of an 

orthodontic treatment, wherein the schedule of movement indicates whether or not each of the 

dental objects moves during each of the treatment stages; 

calculating a respective treatment path for each of the dental objects between their 

respective initial position and respective final position; 

identifying a collision between a first of the dental objects and a second of the dental 

objects based at least on the schedule of movement of the dental objects and the respective 

treatment paths; 

performing a first modification of the schedule of movement in response to the 

identifying, the first modification of the schedule of movement modifying whether or not at least 

one of the dental objects move during at least one of the treatment stages; 

determining that the first modification does not avoid a collision between the first of the 

dental objects and the second of the dental objects; and 

performing a second modification of the schedule of movement after the determining that 

the first modification does not avoid a collision, the second modification of the schedule of 

movement modifying whether or not at least one of the dental objects move during at least one of 

the treatment stages. 

2. (Currently Amended) The method of claim 1, wherein the movement pattern 

schedule of movement is determined by selection by a user. 

3. (Previously presented) The method of claim 1, wherein the schedule of movement 

includes one of an all-equal pattern, an A-shaped pattern, a V-shaped pattern, a mid-line shift 

pattern, or a M-shaped pattern. 
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4. (Currently Amended) The method of claim 1, wherein the determining the 

schedule of movement comprises analyzing, by a computer processor, the dental objects in their 

respective initial positions and respective final positions. 

5. (Original) The method of claim 4, wherein the analyzing comprises determining a 

respective distance needed to move each of the dental objects from their respective initial 

positions to their respective final positions. 

6. (Currently Amended) The method of claim 1, A computer-implemented method 

compnsmg: 

determining a schedule of movement for dental objects during treatment stages of an 

orthodontic treatment, wherein the schedule of movement indicates whether or not each of the 

dental objects moves during each of the treatment stages; 

calculating a respective treatment path for each of the dental objects between their 

respective initial position and respective final position; 

identifying a collision between a first of the dental objects and a second of the dental 

objects based at least on the schedule of movement of the dental objects and the respective 

treatment paths; 

performing a first modification of the schedule of movement in response to the 

identifying, wherein the first modification comprises delaying initial movement of the first of the 

dental objects~ 

determining that the first modification does not avoid a collision between the first of the 

dental objects and the second of the dental objects; and 

performing a second modification of the schedule of movement after the determining that 

the first modification does not avoid a collision. 

7. (Previously presented) The method of claim 6, wherein the second modification 

comprises slowing or stopping movement of the first of the dental objects during one or more of 

the treatment stages following a previous one of the treatment stages in which the first dental 

object moved. 
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Attorney Docket No. ll353.018US5 

8. (Previously presented) The method of claim 7, further comprising: 

performing, after determining that the second modification does not avoid a collision, a 

modification of the schedule of movement of the dental objects, the modification comprising: 

moving the first of the dental objects away from the respective route of the second of the 

dental objects; and 

moving the first of the dental objects toward its respective final position after the second 

of the dental objects has sufficiently traversed its respective route to avoid the collision. 

9. (Currently Amended) The method of claim 1, A computer-implemented method 

compnsmg: 

determining a schedule of movement for dental objects during treatment stages of an 

orthodontic treatment, wherein the schedule of movement indicates whether or not each of the 

dental objects moves during each of the treatment stages; 

calculating a respective treatment path for each of the dental objects between their 

respective initial position and respective final position; 

identifying a collision between a first of the dental objects and a second of the dental 

objects based at least on the schedule of movement of the dental objects and the respective 

treatment paths; 

performing a first modification of the schedule of movement in response to the 

identifying; 

determining that the first modification does not avoid a collision between the first of the 

dental objects and the second of the dental objects; and 

performing a second modification of the schedule of movement after the determining that 

the first modification does not avoid a collision, wherein the second modification comprises one 

or more of: 

delaying initial movement of the first of the dental objects; and 

slowing or stopping movement of the first of the dental objects during one or 

more of the treatment stages following a previous one of the treatment stages during which the 

first of the dental objects moved. 
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Attorney Docket No. ll353.018US5 

10. (Currently Amended) The method of elaim 1, A computer-implemented method 

compnsmg: 

determining a schedule of movement for dental objects during treatment stages of an 

orthodontic treatment, wherein the schedule of movement indicates whether or not each of the 

dental objects moves during each of the treatment stages; 

calculating a respective treatment path for each of the dental objects between their 

respective initial position and respective final position; 

identifying a collision between a first of the dental objects and a second of the dental 

objects based at least on the schedule of movement of the dental objects and the respective 

treatment paths; 

performing a first modification of the schedule of movement in response to the 

identifying; 

determining that the first modification does not avoid a collision between the first of the 

dental objects and the second of the dental objects; and 

performing a second modification of the schedule of movement after the determining that 

the first modification does not avoid a collision, wherein the second modification comprises: 

moving the first of the dental objects away from the respective route of the second 

of the dental objects; and 

moving the first of the dental objects toward its respective final position after the 

second of the dental objects has sufficiently traversed its respective route to avoid the collision. 

11. (Original) The method of claim 1, further comprising producing a series of 

orthodontic appliances based at least on the modified schedule of movement, wherein each of the 

orthodontic appliances corresponds to a respective one of the treatment stages. 

12. (Original) The method of claim 11, wherein the producing comprises: 

fabricating a respective positive mold of the dental objects for at least two of the 

treatment stages; and 

thermoforming a respective one of the orthodontic appliances over each of the respective 

positive molds. 
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13. (Currently Amended) A computer-implemented method comprising: 

determining a schedule of movement for dental objects during treatment stages, wherein 

the schedule of movement indicates whether or not each of the dental objects moves during each 

of the treatment stages; 

calculating a respective route from an initial position toward a final position for each of 

the dental objects during the treatment stages; 

performing a first modification to the schedule of movement to avoid a collision or 

obstruction between a first dental object and a second dental object of the dental objects on their 

respective routes, the first modification of the schedule of movement modifying whether or not 

at least one of the dental objects move during at least one of the treatment stages; 

determining that the first modification does not avoid the collision or obstruction between 

the first dental object and second dental object objects; and 

performing a second modification of the schedule of movement after determining that the 

first modification does not avoid the collision or obstruction, the second modification of the 

schedule of movement modifying whether or not at least one of the dental objects move during at 

least one of the treatment stages. 

14. (Original) The computer-implemented method of claim 13, wherein determining 

the schedule of movement comprises selecting a movement pattern from a plurality of 

predetermined movement patterns. 

15. (Currently Amended) The computer implemented method of claim 13, further 

comprising A computer-implemented method comprising: 

determining a schedule of movement for dental objects during treatment stages, wherein 

the schedule of movement indicates whether or not each of the dental objects moves during each 

of the treatment stages; 

calculating a respective route from an initial position toward a final position for each of 

the dental objects during the treatment stages; 

performing a first modification to the schedule of movement to avoid a collision or 

obstruction between a first dental object and a second dental object of the dental objects on their 

respective routes; 
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Attorney Docket No. ll353.018US5 

determining that the first modification does not avoid the collision or obstruction between 

the first dental object and second dental object; and 

performing a second modification of the schedule of movement after determining that the 

first modification does not avoid the collision or obstruction; and 

recalculating at least one of the respective routes based on the first or second modified 

schedule of movement. 

16. (Original) The computer-implemented method of claim 13, further comprising 

manufacturing at least two orthodontic aligners, each of the orthodontic aligners corresponding 

to a respective one of the treatment stages. 

17. (Original) The computer-implemented method of claim 16, wherein the 

manufacturing comprises: 

fabricating a respective positive mold of the dental objects for at least two of the 

treatment stages; and 

thermoforming an orthodontic aligner over each respective positive mold. 

18. (Previously presented) The computer implemented method of claim 13, A 

computer-implemented method comprising: 

determining a schedule of movement for dental objects during treatment stages, wherein 

the schedule of movement indicates whether or not each of the dental objects moves during each 

of the treatment stages; 

calculating a respective route from an initial position toward a final position for each of 

the dental objects during the treatment stages; 

performing a first modification to the schedule of movement to avoid a collision or 

obstruction between a first dental object and a second dental object of the dental objects on their 

respective routes; 

determining that the first modification does not avoid the collision or obstruction between 

the first dental object and second dental object; and 

performing a second modification of the schedule of movement after determining that the 

first modification does not avoid the collision or obstruction, 

wherein the first modification or second modification comprises: 
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Attorney Docket No. ll353.018US5 

moving the [[a]] first-ef-the dental object ob:jeets away from the respective route 

of the [ [a]] second ef.the-dental object obj eets; 

stopping movement of the first of the dental objects; and 

moving the first dental object toward its respective final position after the second 

dental object has sufficiently traversed its respective route to avoid the collision. 

19. (Previously presented) The eomputer implemented method of elaim 13, A 

computer-implemented method comprising: 

determining a schedule of movement for dental objects during treatment stages, wherein 

the schedule of movement indicates whether or not each of the dental objects moves during each 

of the treatment stages; 

calculating a respective route from an initial position toward a final position for each of 

the dental objects during the treatment stages; 

performing a first modification to the schedule of movement to avoid a collision or 

obstruction between a first dental object and a second dental object of the dental objects on their 

respective routes; 

determining that the first modification does not avoid the collision or obstruction between 

the first dental object and second dental object; and 

performing a second modification of the schedule of movement after determining that the 

first modification does not avoid the collision or obstruction, wherein the first modification or 

second modification comprises: 

moving the [[a]] first-ef-the dental object ob:jeets away from the respective route 

of [[a]] the second ef.the dental object ob:jeets; 

stopping movement of the first of the dental objects; and 

moving the first dental object toward its previous position. 

20. - 23. (Canceled) 

24. - 30. (Canceled) 
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REMARKS 

Upon entry of this amendment, claims 1-19 will be pending in this application. 

Previously withdrawn claims 20-23 are canceled herein solely to expedite prosecution of the 

application and without prejudice or disclaimer. Claims 1, 2, 4, 6, 9, 10, 13, 15, 18, and 19 have 

been amended herein. All amendments made herein have been made solely to expedite 

prosecution and shall not be construed as an acquiescence to any grounds ofrejection. No new 

matter has been added with the present amendment. 

Reconsideration is respectfully requested in view of the following remarks and claim 

amendments. 

Examiner Interview 

Applicant thanks Examiners Aponte and Eide for participating in a telephonic interview 

on December 2, 2021 with Applicant's representative, Charles Hagadorn. During the interview 

amending claim 1 and 13 to clarify that the second modification to the schedule of movement 

includes modifying whether or not at least one of the dental objects moves during at least one of 

the treatment stages. During the interview it was agreed that such a modification would advance 

prosecution. Accordingly, applicant has amended claims 1 and 13 to recite, in part, "the second 

modification of the schedule of movement modifying whether or not at least one of the dental 

objects move during at least one of the treatment stages." Applicant has further amended claims 

1 and 13 so recite, in part, "the first modification of the schedule of movement modifying 

whether or not at least one of the dental objects move during at least one of the treatment stages." 

Specification 

The Examiner objects to paragraph [0007] of the specification. Applicant has amended 

paragraph [0007]. In light of this amendment, withdrawal of the objection to the specification is 

respectfully requested. 

Allowable Subject Matter 

Applicant thanks the Examiner for indicating that claims 6-10, 15, 18, and 19 contain 

allowable subject matter and would be allowable if placed in appropriate independent form. 

Accordingly, Applicant has amended claims 6, 9, 10, 15, 18, and 19 in independent form. 
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35 U.S.C. § 112 Claim Rejections 

Attorney Docket No. ll353.018US5 

Claim 2 is rejected under 35 U.S.C. l 12(b) or 35 U.S.C. 112 (pre-AIA), second 

paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject 

matter which the inventor or a joint inventor ( or for applications subject to pre-AIA 35 U.S.C. 

112, the applicant), regards as the invention. Without conceding the merits of the application and 

solely to expedite prosecution of the application, Applicant has amended claim 2 to more clearly 

comply with the requirements of 35 U.S.C. 112. Applicant respectfully submits that the present 

amendments address these § 112 rejections and request that they be withdrawn. 

Claim Objections 

Claims 4, 13, 18, and 19 have been objected to because of informalities and have been 

amended herein as suggested by the Examiner. 

35 U.S.C. § 102 Rejections 

Claims 1-5, 11, 13, 14 and 16 stand rejected under pre-AIA 35 U.S.C. 102(a) as being 

anticipated by USPrePub 2004/0137400 (Chishti '400). Without conceding the merits of the 

rejection and solely to expedite prosecution of the application, Applicant has amended claims 1 

and 13, as discussed during the interview. For example, claim 1 has been amended to recite, in 

part, 

performing a first modification of the schedule of movement in response 
to the identifying, the first modification of the schedule of movement modifying 
whether or not at least one of the dental objects move during at least one of the 
treatment stages; 

performing a second modification of the schedule of movement after the 
determining that the first modification does not avoid a collision, the second 
modification of the schedule of movement modifying whether or not at least one of 
the dental objects move during at least one of the treatment stages. 

Claim 13, although different in scope, has been amended to recite similar subject matter. 

Applicant respectfully submits that such amendments address the Examiner's concerns regarding 

the first and second modifications. 
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Applicant respectfully submits that claims 11 and 13 are allowable over Chishti '400. 

Claims 2-5, 11, 14, and 16 depend from one of allowable claims 11 and 13 and are therefore 

allowable over Chishti '400 for at least the same reasons as allowable claims 1 and 13, and on 

their own merits. 

Accordingly, Applicant respectfully requests withdrawal of the rejection of claims 1-5, 

11, 13, 14 and 16 under 35 U.S.C. 102(a) in view of Chishti '400. 

35 U.S.C. § 103(a) Obviousness Rejections 

Claims 12 and 17 stand rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable 

over Chishti '400, as applied to claim 1 and 13 above, in further view of Chishti et al. Claims 12 

and 17 depend from one of allowable claims 1 and 13 and are therefore allowable over 

Chishti '400 for at least the same reasons as allowable claims 1 and 13 and on their own merits. 

Moreover, Chishti et al., cited for purportedly teaching aspects of positive molds, has not been 

shown to cure the deficiencies of Chishti '400. Accordingly, Applicant requests withdrawal of 

the rejection of claims 12 and 17 under 35 U.S.C. 103(a) in view of Chishti '400 and Chishti et 

al. 

Conclusion 

Applicant submits that the application is in condition for allowance. If any issues exist 

that can be resolved with an Examiner's Amendment or a telephone conference, please contact 

Applicant's representative at (206) 53 7-9809. 

Dated: January 4, 2022 

Respectfully submitted, 

/Charles Hagadorn III/ 
Charles Hagadorn III, Reg. No. 62367 
Attorney for Applicant 

FisherBroyles, LLP 
701 Fifth Avenue, Suite 4200 
Seattle, Washington 98104-5ll9 
(206) 537-9809 
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Application/Control Number: 16/723,706 
Art Unit: 3772 

DETAILED ACTION 

Specification 

Page 2 

1. The amended specification was received on 5 January 2022. This amended 

specification is acceptable. 

Allowable Subject Matter 

2. Claims 1-19 are allowed. 

3. The following is an examiner's statement of reasons for allowance: 

a. Regarding claim 1, the added language for the steps of performing the first 

and the second modification of the schedule of movement is not found in the prior 

arts of Chishti ('400), Chishti ('511) or Phan. 

b. Therefore, the art of record does not teach or render obvious, either alone 

or in combination, a computer-implemented method including the steps of 

performing a first modification of the schedule of movement in response to the 

identifying, the first modification of the schedule of movement modifying whether 

or not at least one of the dental objects move during at least one of the treatment 

stages, and performing a second modification of the schedule of movement after 

the determining that the first modification does not avoid a collision, the second 

modification of the schedule of movement modifying whether or not at least one of 

the dental objects move during at least one of the treatment stages in combination 

with the elements set forth in the claim. 

c. Regarding claim 6, in page 14 of the last Office action of 5 October 2021 

was indicated that claim 6 included allowable subject matter that if rewritten in 

independent form would be allowed. 
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d. Therefore, the art of record does not teach or render obvious, either alone 

or in combination, a computer-implemented method including that the first 

modification includes delaying initial movement of the first of the dental objects in 

combination with the elements set forth in the claim. 

e. Regarding claim 9, in page 14 of the last Office action of 5 October 2021 

was indicated that claim 9 included allowable subject matter that if rewritten in 

independent form would be allowed. 

f. Therefore, the art of record does not teach or render obvious, either alone 

or in combination, a computer-implemented method including that the second 

modification includes one or more of: delaying initial movement of the first of the 

dental objects; and slowing or stopping movement of the first of the dental objects 

during one or more of the treatment stages following a previous one of the 

treatment stages during which the first of the dental objects moved in combination 

with the elements set forth in the claim. 

g. Regarding claim 10, in page 14 of the last Office action of 5 October 2021 

was indicated that claim 10 included allowable subject matter that if rewritten in 

independent form would be allowed. 

h. Therefore, the art of record does not teach or render obvious, either alone 

or in combination, a computer-implemented method including that the second 

modification includes: moving the first of the dental objects away from the 

respective route of the second of the dental objects; and moving the first of the 

dental objects toward its respective final position after the second of the dental 
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objects has sufficiently traversed its respective route to avoid the collision in 

combination with the elements set forth in the claim. 

i. Regarding claim 13, the added language for the steps of performing the 

first and the second modification of the schedule of movement is not found in the 

prior arts of Chishti ('400), Chishti ('511) or Phan. 

j. Therefore, the art of record does not teach or render obvious, either alone 

or in combination, a computer-implemented method including the steps of 

performing a first modification to the schedule of movement to avoid a collision or 

obstruction between a first dental object and a second dental object of the dental 

objects on their respective routes, the first modification of the schedule of 

movement modifying whether or not at least one of the dental objects move during 

at least one of the treatment stages, and performing a second modification of the 

schedule of movement after determining that the first modification does not avoid 

the collision or obstruction, the second modification of the schedule of movement 

modifying whether or not at least one of the dental objects move during at least 

one of the treatment stages in com bi nation with the elements set forth in the claim. 

k. Regarding claim 15, the added language for the steps of performing the 

first and the second modification of the schedule of movement is not found in the 

prior arts of Chishti ('400), Chishti ('511) or Phan. 

I. Therefore, the art of record does not teach or render obvious, either alone 

or in combination, a computer-implemented method including the step of 

recalculating at !east one of the respective routes based on the first or second 
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modified schedule of movement in combination with the elements set forth in the 

claim. 

m. Regarding claim 18, the added language for the steps of performing the 

first and the second modification of the schedule of movement is not found in the 

prior arts of Chishti ('400), Chishti ('511) or Phan. 

n. Therefore, the art of record does not teach or render obvious, either alone 

or in combination, a computer-implemented method including that the first 

rnodification or second modification includes: moving the first dental object away 

from the respective route of the second dental object stopping movement of the 

first ot the dental objects; and moving the first dental object toward its respective 

final position after Hie second dental object has sufficiently traversed its respective 

route to avoid the collision in combination with the elements set forth in the claim. 

o. Regarding claim 19, the added language for the steps of performing the 

first and the second modification of the schedule of movement is not found in the 

prior arts of Chishti ('400), Chishti ('511) or Phan. 

p. Therefore, the art of record does not teach or render obvious, either alone 

or in combination, a computer-implemented method including that the first 

modification or second modification includes: moving the first dental object away 

from the respective route of the second dental object; stopping movement of the 

first ot the dental objects; and moving the first dental object toward its previous 

position in combination with the elements set forth in the claim. 

4. Any comments considered necessary by applicant must be submitted no later than 

the payment of the issue fee and, to avoid processing delays, should preferably 
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accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

Conclusion 

5. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to MIRAYDA ARLENE APONTE whose telephone number 

is (571 )270-1933. The examiner can normally be reached M-F 8-5. 

6. Examiner interviews are available via telephone, in-person, and video 

conferencing using a USPTO supplied web-based collaboration tool. To schedule an 

interview, applicant is encouraged to use the US PTO Automated Interview Request (AIR) 

at http://www.uspto.gov/interview practice. 

7. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Cris Rodriguez can be reached on 571-272-4964. The fax phone number for 

the organization where this application or proceeding is assigned is 571 -273-8300. 

8. Information regarding the status of published or unpublished applications may be 

obtained from Patent Center. Unpublished application information in Patent Center is 

available to registered users. To file and manage patent submissions in Patent Center, 

visit: https ://patentcenter.uspto.gov. Visit https ://www.uspto.gov/patents/apply/pat e nt­

center for more information about Patent Center and https://www.uspto.gov/patents/docx 

for information about filing in DOCX format. For additional questions, contact the 

Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance 

from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR 

CANADA) or 571-272-1000. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Appln. of: ALIGN TECHNOLOGY, INC. Examiner: Mirayda Arlene Aponte 

Art Unit: 3772 Appln. No.: 16/723,706 

Filed: December 20, 2019 Conf. No.: 1026 

For: AUTOMATED TREATMENT STAGING Customer No: 161191 
FOR TEETH 

Attorne Docket No: l 1353.018US5 

RESPONSE TO NOTICE TO FILE CORRECTED APPLICATION 
PAPERS (Notice of Allowance Mailed) 

Mail Stop Issue Fee 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Commissioner: 

Responsive to the Notice to File Corrected Application Papers - Notice of Allowance 

Mailed, dated March 14, 2022, attached herewith for filing is Replacement Sheet 14/15 for 

FIG. l0B which now fully shows the existing data for line 33. No new matter has been added. 

Applicant believes no fees are due for this submission. However, the Commissioner is 

hereby authorized to charge any deficiencies in fees to Deposit Account No. 506974. 

Dated: May 6, 2022 

Respectfully submitted, 

/Charles Hagadorn III/ 
Charles Hagadorn III, Reg. No. 62367 
Attorney for Applicant 

FisherBroyles, LLP 
701 Fifth Avenue, Suite 4200 
Seattle, Washington 98104-5119 
(206) 537-9809 
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[X] Data, a reference number, or part of the drawing is truncated or missing, or a lead line has no reference 
number. FIG(s) IOB 

D The drawing and/or the FIG. label contain(s) foreign language. FIG(s) 

D This utility application contains a photograph of a view that is capable of being illustrated as a line drawing. 
FIG(s) 

D A petition under 37 CFR 1.84(a)(2) to accept color drawings has been granted, but the brief description of 
the drawings in the specification does not contain ( or has not been amended to contain) the paragraph 
required by 37 CFR 1.84(a)(2)(iii). 

D This reissue application contains added and/or amended drawings that are not labeled as "New" or 
"Amended" or "Canceled" as required by 37 CFR 1.173(b)(3). FIG(s) 

D This Design reissue application contains a drawing that is labeled as "Canceled" but is not surrounded by 
brackets, or a drawing that is surrounded by brackets but is not labeled as "Canceled." See 37 CFR 
1.173(b)(3). FIG(s) 

□ OTHER: 

□ COMMENTS: 
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Application Number Filing Date First Named Inventor Atty. Docket No. Confirmation No. 

16723706 20-Dec-2019 Ian Kitching 11353.01 suss 1026 

TITLE OF INVENTION : 

AUTOMATED TREATMENT STAGING FOR TEETH 

Entity Status Application Type Art Unit Class - Subclass EXAMINER 

Regular Undiscounted Utility under 35 USC 111 (a) 3772 024000 

Issue Fee Due Publication Due Total Fee(s) Due Date Due Prev. Paid Fee 

$1200 $0 $1200 18-May-2022 $0 

1.Change of Correspondence Address and/or Indication Of Fee Address (37 CFR 1.33 & 1.363) 
Current Correspondence Address: 

161191 
FisherBroyles, LLP -Align Technology, Inc. 

945 East Paces Ferry Road NE 
Suite 2000 
Atlanta GA 30326 
UNITED STATES 
6787431125 

D Change of correspondence address requested, system 
generated AIA/122-EFS form attached 

2.Entity Status 

Change in Entity Status 

Current Indicated Fee Address: 

D Fee Address indication requested, system generated SB/47-EFS 
form attached 

Applicant certifying micro entity status; system generated Micro Entity certification form attached. See 37 CFR 1.29. 

0 

0 

Note: Absent a valid certification of micro entity status, issue fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 
If this box is checked, you will be prompted to choose a micro entity status on the gross income basis (37 CFR 1.29(a)) or the institution of higher education basis 
(37 CFR 1.29(d)), and make the applicable certification online. 

Applicant asserting small entity status. See 37 CFR 1.27. 
Note: If the application was previously under micro entity status, checking this box will be taken to be a notification of loss of entitlement to micro entity status. 

Applicant changing to regular undiscounted fee status. 
Note: Checking this box will be taken to be a notification of loss of entitlement to small or micro entity status, as applicable. 
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3.The Following Fee(s) Are Submitted: 

IZJ Issue Fee 

D Publication Fee 

D Advance Order - # of copies 

4.Firm and/or Attorney Names To Be Printed 
NOTE: If no name is listed, no name will be printed 
For printing on the patent front page, list to be displayed as entered 

1. FISHERBROYLES, LLP 

2. 

3. 

S.Assignee Name(s) and Residence Data To Be Printed 

□ 

□ 

IZI 

PTOU85B-EFS 

I authorize USPTO to apply my previously paid issue fee to the 
current fees due 

The Director is hereby authorized to apply my previously paid 
issue fee to the current fee due and to charge deficient fees to 
Deposit Account Number 

If in addition to the payment of the issue fee amount submitted 
with this form, there are any discrepancies in any amount(s) due, 
the Director is authorized to charge any def!fbt'9% or credit any 
overpayment, to Deposit Account Number _______ _ 
The issue fee must be submitted with this form. If payment of 
the issue fee does not accompany this form, checking this box 
and providing a deposit account number will NOT be 
effective to satisfy full payment of the fee(s) due. 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

Name City State Country Category 

ALIGN TECHNOLOGY, INC. San Jose CALIFORNIA UNITED STATES corporation 

6.Signature 

I certify, in accordance with 37 CFR 1.4(d)(4) that I am an attorney or agent registered to practice before the Patent and Trademark Office who has filed and has been granted 
power of attorney in this application. I also certify that this Fee(s) Transmittal form is being transmitted to the US PTO via EFS-WEB on the date indicated below. 

Signature /Charles Hagadorn Ill/ Date 05-16-2022 

Name Charles Hagadorn Ill Registration Number 62367 
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Filer: Charles C. Hagadorn Ill/Jayna Lofgran 

Attorney Docket Number: 11353.01 suss 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

UTILITY APPL ISSUE FEE 1501 1 1200 1200 

PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 1504 1 0 0 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1200 
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Application Number: 16723706 

International Application Number: 

Confirmation Number: 1026 
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First Named Inventor/Applicant Name: Ian Kitching 

Customer Number: 161191 

Filer: Charles C. Hagadorn Ill/Jayna Lofgran 

Filer Authorized By: Charles C. Hagadorn Ill 

Attorney Docket Number: 11353.01 suss 

Receipt Date: 16-MAY-2022 

Filing Date: 20-DEC-2019 

Time Stamp: 17:20:38 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $1200 

RAM confirmation Number E20225FH20343327 

Deposit Account 506974 

Authorized User Jayna Lofgran 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

37 CFR 1.20 (Post Issuance fees) 

37 CFR 1.21 (Miscellaneous fees and charges) 



File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

62647 

1 Issue Fee Payment (PT0-85B) Web85b.pdf no 2 
12a9d4f694eb 1a6581874f3bc18f139faf582 

Bel 

Warnings: 

Information: 

40225 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
13e4a3613802f5857ac0ca6d308e1 6af30f2 

Sb44 

Warnings: 

Information: 

Total Files Size (in bytes) 102872 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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161191 7590 06/08/2022 

FisherBroyles, LLP - Align Technology, Inc. 
945 East Paces Ferry Road NE 
Suite 2000 
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PATENT NO. 

11369456 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

11353.018US5 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U .S.C. 154 (b) 
(application filed on or after May 29, 2000) 

CONFIRMATION NO. 

1026 

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 
of Patent Legal Administration at (571 )-272-7702. Questions relating to issue and publication fee payments should 
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE), 
Stakeholder Support Division (SSD) at (571)-272-4200. 

INVENTOR(s) (Please see PAIR WEB site http://pair.uspto.gov for additional inventors): 

Ian Kitching, Saratoga, CA; 
Alexander Dmitriev, Moscow, RUSSIAN FEDERATION; 
Alexey Vishnevskiy, Moscow, RUSSIAN FEDERATION; 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

ALIGN TECHNOLOGY, INC., San Jose, CA; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
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To: 
From: 
Cc: 

docketing@fisherbroyles.com,patent@fisherbroyles.com, 
PAIR_eOfficeAction@uspto.gov 
PAIR_eOfficeAction@uspto.gov 

Subject: Private PAIR Correspondence Notification for Customer Number 161191 

Jun 09, 2022 12:49:14 PM 

Dear PAIR Customer: 

FisherBroyles, LLP - Align Technology, Inc. 
945 East Paces Ferry Road NE 
Suite 2000 
Atlanta, GA 30326 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 161191 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
16723706 

Document 
ISSUE.NTF 

Mailroom Date 
06/08/2022 

Attorney Docket No. 
11353.018US5 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 




