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| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. | 

15/896,731 02/14/2018 Keith MCBRIDE BION-051/12US 4706 

307799-2333 

58249 7590 08/08/2019 EXAMINER | 
COOLEY LLP 

ATTN: IP Docketing Department ATKINSON, GARRETT K 
1299 Pennsylvania Avenue, NW 
Suite 700 | ART UNIT | PAPER NUMBER | 

Washington, DC 20004 3784 

| NOTIFICATION DATE | DELIVERY MODE | 

08/08/2019 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): 

zlPPatentDocketingMailboxUS @cooley.com 

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s) 

  
15/896,731 MCBRIDE et al. 

Office Action Summary Examiner Art Unit | AIA (FITF) Status 
GARRETT K ATKINSON 3784 Yes         

  

-- The MAILING DATE 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 3 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 2/14/2018. 

C) A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on 

2a)(J 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)1) 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 £x parfe Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims* 

5) Claim(s) 1-20 is/are pending in the application. 

5a) Of the above claim(s) is/are withdrawn from consideration. 

6) Claim(s) 14-20 is/are allowed. 

7) Claim(s) 1-4 and 6-13 is/are rejected. 

8) Claim(s) 5 is/are objected to. 

9) (J Claim(s)__ 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 ata 

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

http:/Awww.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 2/14/2018 is/are: a)[¥) accepted or b){_j 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)X All b)LJ Some** c)Z None of the: 

1.1] Certified copies of the priority documents have been received. 

2.1.) Certified copies of the priority documents have been received in Application No. 

3.1] 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) Notice of References Cited (PTO-892) 3) (J Interview Summary (PTO-413) 

. . Paper No(s)/Mail Date 
2) (J Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) (7) Other: 

Paper No(s)/Mail Date   
  

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20190805 
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Application/Control Number: 15/896,731 Page 2 

Art Unit: 3784 

DETAILED ACTION 

Notice of Pre-AlA or AIA Status 

1. The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AIA. 

Claim Rejections - NOTICE 

2. Applicant’s PCT application PCT/US18/18166 contains identical claims. The Office concurs in part 

with the findings of the ISA Written Opinion dated 7/2/2018. The rejection has been attached for 

reference. 

Claim Rejections - 35 USC § 102 

3. 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 personshall be entitled to a patent unless — 

(a)(1} the claimed invention was patented, describedina printed publication, or in public use, onsale 

or otherwise available to the public before the effective filing date of the claimed invention. 

4. Claim(s) 8-13 is/are rejected under 35 U.S.C. 102(a)(1) as being anticipated by Vallery et al(US 

2015/0320632). 

Vallery teaches regarding claim: 8. A method of using a body weight support system to provide body 

weight support during gait training (as discussed in paragraph [0015] and seen in FIGs 1-7), the body 

weight support system including tether (assembly of tethers seen in FIG 4) configured to be coupled to 

an attachment device (harness assembly seen in FIG 7) worn by a user to couple the user to the body 

weight support system (as seen in the figures), the method comprising: defining a reference length of

Page 00004
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Application/Control Number: 15/896,731 Page 3 

Art Unit: 3784 

the tether when the attachment device is in an initial position (at rest before a user requires assistance); 

defining a first criterion associated with a change in a length of the tether; defining a second criterion 

associated with a change ina length of the tether (see [0031]; various sensors for detecting several 

different criterion associated with length, such as load, acceleration, orientation, and velocity); defining 

an amount of the body weight support to provide in response to the user falling during the gait training 

(see [0062]; based on the sensor data); determining a fall has occurred based on the first criterion and 

the second criterion being satisfied (again, using the sensor data); and providing the amount of body 

weight support in response to the first criterion and the second criterion being satisfied (as per [0062]). 

Vallery teaches regarding claim: 9. The method of claim 8, wherein the first criterion is a rate of change 

in the length of the tether (acceleration as discussed above). 

Vallery teaches regarding claim: 10. The method of claim 8, wherein the second criterion is a duration 

during which the length of the tether is changed (a component of acceleration/rate of change). 

Vallery teaches regarding claim: 11. The method of claim 10, wherein the second criterion is a minimum 

duration (part of an acceleration threshold used to detect a fall). 

Vallery teaches regarding claim: 12. The method of claim 8, wherein the first criterionis a rate of change 

in the length of the tether, the second criterion is a duration during which the length of the tether is 

changed, and the amount of bodily weight support provided in response to the first criterion and the 

second criterion being satisfied is a first amount of body weight support, the method further comprising: 

providing a second amount of body weight support when at least one of the first criterion or the second 

criterion is not satisfied, the second amount of body weight support being less than the first amount of

Page 00005
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Application/Control Number: 15/896,731 Page 4 

Art Unit: 3784 

body weight support (as best understood, this is achieved when the harness is supporting the user 

during strides that do not result in falls). 

Vallery teaches regarding claim: 13. The method of claim 8, further comprising: redefining the reference 

length of the tether in response toa change in the length of the tether that does not satisfy at least one 

of the first criterion or the second criterion (as best understood, this happens as the user walks normally 

without falling - in order to permit motion, the harness and tethers translate and adjust the reference 

length without providing additional support unless necessary). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness rejections 

set forth in this Office action: 

A patent fora claimed invention may not be obtained, notwithstanding that the claimed inventionis 

notidentically disclosed as set forth ins ection 102, if the differences between the claimed invention 

and the prior art are such that the claimed invention as a whole would have been obvious before the 

effective filing date ofthe claimed invention to a person having ordinaryskillin the art to which the 

claimed invention pertains. Patentability s hall not be negated by the manner in which the invention 

was made. 

6. Claims 1-4 and 6-7 is/are rejected under 35 U.S.C. 103 as being unpatentable over US 

2012/0018249 A1 (MEHR) in view of EP 1 296 595 B1 (LIFEWAVES). See attached ISA written opinion. 

Allowable Subject Matter 

7. Claims 5 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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Application/Control Number: 15/896,731 Page5 

Art Unit: 3784 

8. Claims 14-20 are allowable. 

9. See attached ISA written opinion for reasons for indicating allowable subject matter. 

Conclusion 

10. Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to GARRETT K ATKINSON whose telephone number is (571)272-8117. The examiner 

can normally be reached on 0800-1800 M-F. 

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 htto://www.uspto.gov/interviewpractice. 

If attempts to reachthe examiner by telephone are unsuccessful, the examiner’s supervisor, 

LoAn Jimenez can be reached on (571) 272-4966. 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 http://pair - 

direct.uspto.gov. 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.
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Application/Control Number: 15/896,731 Page 6 

Art Unit: 3784 

/GARRETT KATKINSON/ 

Primary Examiner, Art Unit 3784
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PCT/US2018/018166 02.07.2018 

PATENT COOPERATION TREATY 

From the 

INTERNATIONAL SEARCHING AUTHORITY 
  

    
  

    

  
  

To: Erik B. Milch PCT 
Cooley LLP 

ye eo yvania Ave. WRITTEN OPINION OF THE 
Washington, District of Columbia 20004 INTERNATIONAL SEARCHING AUTHORITY 

United States of America (PCT Rule 436is.1) 

jacymonnyery OL JUL 2018 | 
Applicant’s or agent’s file reference FOR FURTHER ACTION 

BIONO5112WO See paragraph 2 below 

International application No. International filing date (day/monthiyear) Priority date (day/month/year) 

PCT/US18/18166 14 February 2018 (14.02.2018) 14 February 2017 (14.02.2017)     
  

International Patent Classification (IPC) or both national classification and IPC 

IPC - A61H 3/00; A63B 24/00, 69/00 (2018.01) 
CPC - 

A61H 3/008; A63B 24/0087, 69/0064 

  

Applicant BIQNESS INC. 

  

  

1. This opinion contains indications relating to the following items: 

Box No. I Basis of the opinion 

Box No. Il Priority 

Box No. II] Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Box No. IV Lack of unity of invention 

Box No. V Reasoned statement under Rule 43 dis. 1(a)(i) with regard to novelty, inventive step and industrial applicability: 
citations and explanations supporting such statement 

Box No. VI Certain documents cited 

Box No. VII Certain defects in the international application 

M
U
U
 
K
R
O
L
 

Box No. VIH Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority (“IPEA’’) except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen [PEA has notified the International Bureau under Rule 66.1/s(b) that written 
opinions of this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA 
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form 
PCTASA/220 or before the expiration of 22 months from the priority date, whichever expires later. 

For further options, see Form PCT/ISA/220. 

  

          

Name and mailing address of the ISA/US | Date of completion of this opinion Authorized officer 

Mail Stop PCT, Attn: ISA/US Sh Th 
Commissioner for Patents ; ane Thomas 

P.O. Box 1450, Alexandria, Virginia 22313-1450 13 April 2018 (1 3.04.201 8) PCT Helpdesk: 571-272-4300 

Facsimile No. 571-273-8300 PCT OSP: 571-272-7774 
  

Form PCT/ISA/237 (cover sheet) (January 2015)
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PCT/US2018/018166 02.07.2018 

  

  
  

WRITTEN OPINION OF THE International application No. 

INTERNATIONAL SEARCHING AUTHORITY PCT/US 18/18166 

Box No. I Basis of this opinion 
  

1. With regard to the language, this opinion has been established on the basis of: 

[x] the international application in the language in which it was filed. 

CT] a translation of the international application into which is the language of a translation 

furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)). 
  

2, [ ] This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to 

this Authority under Rule 91 (Rule 43d/s.1(a)). 

3. [| With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has 

been established on the basis of a sequence listing: 

a. [J forming part of the international application as filed: 

[ ] in the form of an Annex C/ST.25 text file. 

[| on paper or in the form of an image file. 

b. [J furnished together with the international application under PCT Rule 13+er.1(a) for the purposes of international 

search only in the form of an Annex C/ST.25 text file. 

c, Lj furnished subsequent to the international filing date for the purposes of international search only: 

[J in the form of an Annex C/ST.25 text file (Rule t3zer.1(a)). 

C] on paper or in the form of an image file (Rule I3¢er.1(b) and Administrative Instructions, Section 713). 

4. [] In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 

statements that the information in the subsequent or additional copies is identical to that forming part of the application as 

filed or does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

      
Form PCT/ISA/237 (Box No. I) (January 2015)
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PCT/US2018/018166 02.07.2018 

  

WRITTEN OPINION OF THE International application No. 

INTERNATIONAL SEARCHING AUTHORITY PCT/US18/18166 

    

Box No. IV Lack of unity of invention 

  

1. x] In response to the invitation (Form PCT/ISA/206) to pay additional fees the applicant has, within the applicable time limit: 

[] paid additional fees. 

J paid additional fees under protest and, where applicable, the protest fee. 

LJ paid additional fees under protest but the applicable protest fee was not paid. 

Xx] not paid additional fees. 

2. [_] This Authority found that the requirement of unity of invention is not complied with and chose not to invite the applicant to 
pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13.1, 13.2 and 13.3 is 

[ ] complied with. 

xX not complied with for the following reasons: 

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive 

concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid. 

Group |: Claims 1-7 and 14-20 are directed toward a method of using a body weight support system, the method comprising: defining a 
threshold length of a tether; providing a predetermined amount of body weight support during a gait training as a user moves relative to a 
surface; and displaying data associated with the gait training on a display of an electronic device included in the body weight support 
system. 
Group fl: Claims 8-13 are directed toward a method of using a body weight support system, the method comprising: defining a first 

criterion; defining a second criterion; determining a fall has occurred based on the first criterion and the second criterion being satisfied; 
and providing an amount of body weight support in response to the first criterion and the second criterion being satisfied. 

The inventions listed as Groups I-IIl do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule 
13.2, they lack the same or corresponding special technical features for the following reasons. 

The special technical features of Group | include defining a threshold length of a tether; providing a first amount of body weight support 

during the gait training as the user moves relative to a surface and the length of the tether is less than the threshold length of the tether; 
providing a second amount of body weight support during the gait training as the user moves relative to the surface and the length of the 

tether is greater than the threshold length of the tether; defining a threshold number of falls during the gait training; providing a 
predetermined amount of body weight support during the gait training as the user moves relative to a surface and the number of falls is 
less than the threshold number of falls; increasing the predetermined amount of body weight support to be provided to the user during the 
gait training in response to the threshold number of falls being met; and displaying data associated with the gait training on a display of 
an electronic device included in the body weight support system (which are not present in Group It). 

The special features of Group Ii include defining a first criterion associated with a change in a length of the tether; defining a second 
criterion associated with a change in a length of the tether; defining an amount of the body weight support to provide in response to the 

user falling during the gait training; determining a fall has occurred based on the first criterion and the second criterion being satisfied; 
and providing the amount of body weight support in response to the first criterion and the second criterion being satisfied (which are not 
present in Group 1). 

The common technical features of Groups | and II include a method of using a body weight support system to provide body weight 

support during gait training, the body weight support system including a tether configured to be coupled to an attachment device worn by 

a user to couple the user to the body weight support system, the method comprising: defining a reference length of the tether when the 

attachment device is in an initial position. 
These common technical features are disclosed by US 2006/0229167 A1 (KRAM). Kram discloses a method of using a body weight 
suppart system (weight support device 123; figure 2) to provide body weight support during gait training (used to bear weight of patient 
122 over treadmill 110 during physical therapy; paragraphs [0018], [0034]), the body weight support system including a tether (cord 
between pulley 124 and support harness 102 shown in figure 2) configured to be coupled to an attachment device worn by a user 

(coupled to support harness 102 worn by patient 122 as shown) to couple the user to the body weight support system (coupling patient 

122 to weight support device 123 as shown), the method comprising: defining a reference length of the tether when the attachment 

device is in an initial position (length of cord connecting pulley 124 and harness 102 is defined as shown in figure 2 when hamess 102 is 

in initial position shown). 

Since the common technica! features are previously disclosed by the Kram reference, the common features are not special and so 
Groups | and II lack unity. 

4. Consequently, this opinion has been established in respect of the following parts of the international application: 

[ ] all parts. 

x the parts relating to claims Nos. 1-7 and 14-20 
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Box No. V Reasoned statement under Rule 43 dés.1(a)(i) with regard to novelty, inventive step and industrial applicability; 

citations and explanations supporting such statement 
  

1. Statement 

  

  

  

  

  

Novelty (N) Claims 1-7, 14-20 
VES 

Claims NONE NO 

Inventive step (1S) Claims 5, 14-20 YES 

Claims 1-4, 6-7 
NO 

Industrial applicability (IA) Claims 1-7, 14-20 YES 

Claims NONE NO 
  

  

  

2. Citations and explanations: 

Claims 1-4 and 6-7 lack an inventive step under PCT Article 33(3) as being obvious over US 2012/0018249 A1 (MEHR) in view of EP 1 
296 595 B1 (LIFEWAVES). 

As per claim 1, Mehr discloses a method of using a body weight support system (fall protection device; figure 1; paragraph [0063)) to 

provide body weight support (which catches person 1 in event of falling; paragraph [0068]) during gait training (during bouncing practice 

which strengthens muscles for users with difficulties walking; paragraphs [0051], [0068]), the body weight support system including a 

tether (rope 10) configured to be coupled to an attachment device worn by a user (which is clipped to vest in region of shoulders of user 
1; paragraph [0067)) to couple the user to the body weight support system (such that user 1 is secured to fall protection device as shown 
in figure 1), the method comprising: defining a reference length of the tether (length of rope 10 from stop 13 to user 1 when user 1 is not 
falling or bouncing as shown in figure 1; paragraph (0071}) when the attachment device is in an initial position (when vest at shoulders of 
user 1 is at height shown in figure 1); defining a threshold length of the tether (length of rope 10 from immediately above weight 12 to 
user 1 in initial position shown in figure 1); providing a first amount of body weight support during the gait training (holding rope 10 

substantially taught via weight 12 during bouncing practice; paragraph [0068)) as the user moves relative to a surface (as user 1 bounces 

with amplitude from trampoline mat of trampoline 8, i.e. moves relative to ground surface supporting trampoline 8 in figure 1; paragraph 

[0068]) and a tength of the tether is less than the threshold length of the tether (while weight 12 is not in contact with stop 13, i.e. length of 

rope 10 from stop 13 to user 1 while user 1 is bouncing or falling is shorter than length of rope 10 from user 1 to directly above weight 12, 
rope 10 is held taught by only weight 12; paragraphs [0068], [0071]); providing a second amount of body weight support during the gait 
training (catching user 1 in event of fall during bouncing practice, i.e. providing support via tension of rope 10 equivalent to weight of user 
1; paragraph [0068}) as the user moves relative to the surface (as user 1 bounces with amplitude from trampoline mat, i.e. moves relative 
to ground surface supporting trampoline 8 in figure 1; paragraph [0068]) and the length of the tether is greater than the threshold length of 
the tether (and weight 12 strikes stop 13, i.e. length from stop 13 to user 1 is greater than length from user 1 to directly above weight 12 

in initial position shown in figure 1; paragraphs [0068], [0071]). Mehr does not disclose displaying data associated with the gait training on 

a display of an electronic device included in the body weight support system. Lifewaves discloses displaying data associated with a gait 

training (user interface 60 provides visual information regarding heart rate or other type of data from individual 10 exercising on exerciser 

20 which can be a trampoline; paragraphs [0023], [0024]) on a display of an electronic device (interface 60 may be display monitor; 

paragraph [0094)). In order to provide data from the user while the user is performing bouncing practice to train and strengthen muscles 
(MEHR; paragraph [0051)), it would have been obvious to one of ordinary skill in the art at the time of the invention to modify Mehr's 
weight support system to include Lifewaves’s electronic device display to display data associated with the gait training, since Lifewaves 
discloses that the display can provide users with information regarding heart rate or any other type of data (LIFEWAVES; paragraph 
[0024]); furthermore, providing digital displays for training procedures is well known in the art. 

As per claim 2, Mehr and Lifewaves, in combination, disclose the method of claim 1. Mehr further discloses wherein the length of the 

tether (length of rope 10 from stop 13 to user 1 while user 1 is bouncing or falling; figure 1) is increased in response to an increase in 

force exerted by the user on the tether (event of falling of user 1, i.e. increase in downward pull from user 1 on rope 10, increases tension 
on rope 10 and increases length of rope 10 from stop 13 to user 1 until weight 12 strikes stop 13; figure 1; paragraphs [0068], [(0071)). 

As per claim 3, Mehr and Lifewaves, in combination, disclose the method of claim 2. Mehr further discloses wherein the increase in the 

force exerted by the user on the tether is associated with the user falling (increase of downward pull from user 1 is due to event of user 1 
falling; paragraph [0068}) during the gait training (during bouncing practice; paragraph [0068)). 

As per claim 4, Mehr and Lifewaves, in combination disclose the method of claim 1. Mehr further discloses wherein the surface (ground 
surface supporting trampoline 8 in figure 1) relative to which the user moves (user 1 bounces with amplitude from trampoline mat, i.e. 

moves relative to ground surface; paragraph [0068)) is a stationary surface (is fixed ground surface also supporting fixed equipment as 

shown in figure 1). 

-***-Continued Within the Next Supplemental Box-***-     

Form PCT/ISA/237 (Box No. V) (January 2015)

Page 00016

Aretech LLC - Exhibit 1005, Page 00016



PCT/US2018/018166 02.07.2018 

  

WRITTEN OPINION OF THE International application No. 

INTERNATIONAL SEARCHING AUTHORITY PCT/US 18/18166 

  
  

Box No. VII Certain observations on the international application 

  

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 

supported by the description, are made: 

Claims 1 and 14 are objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Articte 6 because the claims are indefinite for 
the following reasons: 

Claim 1 refers to “the length of the tether’; 

Claim 14 refers to “the number of falls”. 

There is a lack of antecedent basis for these limitations in the claims. For the purpose of this opinion, as best understood, the claims are 

interpreted to read: 

Claim 1: “a length of the tether’; 

Claim 14: “a number of falls”. 
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Supplemental Box 
  

In case the space in any of the preceding boxes is not sufficient. 

Continuation of: 

-***-Continued from Box V: Citations and Explanations-***- 

As per claim 6, Mehr and Lifewaves, in combination, disclose the method of claim 1. Mehr does not further disclose wherein the surface 

relative to which a user moves is a moving surface included in a treadmill. Lifewaves discloses a treadmill (exerciser 20 can be a 
treadmill machine; paragraph (0023)). In order to provide the user with an alternative method for users with disabilities or difficulties 
walking to strengthen muscles, it would have been obvious to one of ordinary skill in the art at the time of the invention to replace Mehr's 
trampoline with Soderlund's treadmill such that the surface relative to which the user moves is a moving surface included in Lifewaves’s 

treadmill, since Lifewaves discloses that a treadmill can be used for an individual to exercise on to asses the individual's physiological 

condition (LIFEWAVES; paragraph [0023)). 

As per claim 7, Mehr and Lifewaves, in combination, disclose the method of claim 6. Mehr does not further disclose wherein displaying 
the data associated with the gait training on the display includes displaying data associated with an operating condition of the body 
weight support system and an operating condition of the treadmill. Lifewaves discloses displaying the data associated with the gait 

training (user interface 60 provides visual information regarding heart rate or other type of data from individual 10 exercising on exerciser 
20 which can be a trampoline; paragraphs (0023), [0024)). In order to provide more types of data from the individual, it would have been 

obvious to one of ordinary skill in the art at the time of the invention to modify Lifewave’s displaying of data to include data associated 
with an operating condition of Mehr's body weight support system and an operating condition of Lifewaves's treadmill, since doing so 
would provide even more information to better asses the physiological condition of the user (LIFEWAVES; paragraph [0024)); 
furthermore, modifying a display monitor to display operating conditions such as treadmill speed or tether tension would require only 
routine skill in the art. 

Claim 5 meets the criteria set out in PCT Article 33(2)-(3) because the prior art does not teach or fairly suggest a motivation to combine 

references. 

US 2004/0143198 A1 (WEST) discloses wherein a body weight support system (winch frame 53, harness H, collectively; figures 1, 1a, 
2) includes a drive assembly (winch frame 53) configured to movably suspend the body weight support system from a support track 

(which controls harness H and is slidably supported on rail 50; paragraphs [0036], [0046)), the drive assembly configured to move the 

body weight support system relative to the support track (harness H suspends from winch frame 53 as shown which is slidably 

supported on rail 50; paragraph [0036]) in response to a user moving relative to a surface (and is capable of moving along rail 50 in 
response to user shown in figure 1a moving toward treadmill 140 as shown in figures 1, 1a) such that the body weight support system is 
maintained in a substantially overhead position relative to the user (such that harness H and winch frame 53 remain overhead relative to 
user as shown in figure 1a). 

Nonetheless, it would not have been obvious to one of ordinary skill in the art at the time of the invention to modify Mehr's body weight 

support system to move along West's support track in response to the user moving since West's and Mehr's body weight support 

systems are structurally very different and Mehr’s entire body weight support system is not capable of movably suspending from West's 

support track; furthermore, as per claim 1, an electronic device with a display must be included in the body weight support system and 
West's electronic device is included with supports for the support track; finally, the prior art fails to teach or fairly suggest a body weight 
support system with an electronic device with a display included in it with the support system configured to be movably suspended from 
a support track such that is moves relative to the track in response to a user moving relative to a surface. 

-***-Continued Within the Next Supplemental Box-***- 
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Continuation of: 

-***-Continued from Previous Supplemental Box-***- 

Claim 14 meets the criteria set out in PCT Article 33(2)-(3) because the prior art does not teach or fairly suggest defining a threshold 
number of falls during gait training; providing a predetermined amount of body weight support during the gait training as a user moves 

relative to a surface and a number of falls is less than the threshold number of falls; and increasing the predetermined amount of body 

weight support to be provided to the user during the gait training in response to the threshold number of falls being met. 

Mehr discloses a method of using a body weight support system (fail protection device; figure 1; paragraph [0063]) to provide body 
weight support (which catches person 1 in event of falling; paragraph [0068]) during gait training (during bouncing practice which 
strengthens muscles for users with difficulties walking; paragraphs (0051), [0068]), the body weight support system including a tether 

(rope 10) configured to be coupled to an attachment device worn by a user (which is clipped to vest in region of shoulders of user 1; 

paragraph [0067]) to couple the user to the body weight support system (such that user 1 is secured to fall protection device as shown 

in figure 1), the method comprising: defining a reference length of the tether (length of rope 10 from stop 13 to user 1 when user 1 is not 
falling or bouncing as shown in figure 1; paragraph [0071]) when the attachment device is in an initial position (when vest at shoulders of 
user 1 is at height shown in figure 1); defining a threshold length of the tether (length of rope 10 from immediately above weight 12 to 
user 1 while user 1 is falling or bouncing), the threshold length of the tether being associated with the user falling during the gait training 
(associated with user 1 falling or bouncing during bounce practice); providing a predetermined amount of body weight support during the 

gait training (holding rope 10 substantially taught via weight 12 during bouncing practice; paragraph [0068]) as the user moves relative 

to a surface (as user 1 bounces with amplitude from trampoline mat, i.e. moves relative to ground surface supporting trampoline 8 in 

figure 1; paragraph [0068}); and increasing the predetermined amount of body weight support to be provided to the user during the gait 
training (catching user 1 in event of fall during bouncing practice, i.e. providing increased support via tension of rope 10 equivalent to 
weight of user 1; paragraph [0068)). 

West discloses displaying data associated with gait training on a display of an electronic device (touch screen 46 of control panel 

displays set-up and historical information for rehabilitation of non-ambulatory patients; figures 1, ta, 2; paragraphs [0001], [0007], 

[0035)) included in a body weight support system (within powered gait orthosis as shown in figure 2; claim 1). 

Nonetheless, it would not have been obvious to one of ordinary skill in the art at the time of the invention to modify Mehr's and West's 
body weight support system to define a threshold number of falls and increase the amount of body weight support to be provided in 
response to the threshold number of falls being met since neither system includes elements which record the number of falls by the 
user; furthermore, the prior art fails to teach or fairly suggest defining a threshold number of falls during gait training: providing a 

predetermined amount of body weight support during the gait training as a user moves relative to a surface and a number of falls is less 

than the threshold number of falls; and increasing the predetermined amount of body weight support to be provided to the user during 

the gait training in response to the threshold number of falls being met. 

Claims 15-20 meet the criteria set out in PCT Article 33(2}-(3) for dependency on clam 14. 

Claims 1-7 and 14-20 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or used in 

industry. 
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Description 

Background of the Invention 
  

[0001] This invention relates generally to systems for assessing and modifying an individual's physiological condition. 

More particularly, this invention relates to systems for assessing and modifying an individual's physiological condition 

by analyzing heart rate data collected while the individual is exercising according to an exercise regimen. 

[0002] The human physiological condition is the result of complex interactions between various underlying phenomena 

that are internal as well as external to the human body. For example, cardiac activity is an accumulation of complex 

interactions between various internal phenomena such as muscular, neurological, vascular, pulmonary, endocrinal, 

chemical, and cellular phenomena. Cardiac activity also responds to external behavioral activity, such as physical activity 

that causes energy expenditure and recovery, and to naturally occurring environmental phenomena, such as day-night 

cycles, lunar cycles, and weather seasons. 

[0003] A perspective view of human physiology enables one to describe physiological functions in terms of wave 

phenomena made up of a superposition of other underlying wave phenomena. For example, cardiac activity manifests 

itself through repetitive pulsations of the heart as a heart wave. The heart wave is a result of a superposition of many 

underlying waves (i.e., cycles) including behavioral waves (e.g., energy expenditure and recovery cycles in response 

to physical activity), environmental waves (e.g., day-night cycles), and internal waves (e.g., molecular biological, cellular, 

and chemical cycles}. 

(0004) Heart rate variability (i.e.,.the variation in an individual's heart rate) is another manifestation of the superimposed 

effects of various endogenous and exogenous phenomena on human physiology. Decreased heart rate variability has 

been associated with abnormal physiological conditions and increased mortality. Treatments which increase heart rate 

variability in an individual's serve both therapeutic as well as prophylactic purposes. Dardik U.S. Patent Nos.5,007,430, 

5,800,737, 5,163,439, and 5, 752, 521, which are hereby incorporated by reference in their entireties, further elaborate 

on the wave nature of cardiac activity. 

(0005) Current methods for analyzing cardiac activity, however, are inadequate because they do not analyze the 

cyclical properties of heart waves with a view to unraveling details of their superimposed wave structure. In the absence 

of quantitative information on the cyclical properties of heart waves, it is difficult to provide a complete or accurate 

assessment of an individual's physiological condition, and individually tailor exercise regimens. For example, most 

methods of prescribing exercise regimens are often based on general criteria, such as age, rather than an individual's 

actual physiological condition. 
(0006] It would therefore be desirable to have systems and methods that more completely and quantitatively charac- 

terize heart waves. 

[0007] It would further be desirable to characterize heart waves in a manner that provides an accurate quantitative 

metric of an individual's physiological condition. 

[0008] it would also be desirable to be able to generate individually tailored exercise regimens for modifying an 

individual's physiological condition, based on a quantitative metric. 

Summary and Objects of the Invention 
  

[0009] It is an object of the present invention to provide systems for a detailed characterization of heart waves that 

enables a relatively complete assessment of an individual's physiological condition. 

[0010] It is a further object of the present invention to provide quantitative metrics of an individual's physiological 

condition, based on detailed characterization of cyclic properties of heart waves. 

[0011] itis also an object of the present invention to provide systems for generating individually tailored exercise 

regimens that are independent of general criteria, such as age, but are based on more experimentally determined metrics. 

[0012] Itis a still further object of the present invention to provide systems for generating individually tailored exercise 

regimens based on these metrics, with a goal of increasing heart rate variability. , 

[0013] These objects are achieved with the features of the claims. 

[0014] These and other objects of the invention are accomplished in accordance with the principles of the present 

invention by providing systems for assessing an individual's physiological condition by extracting cycle parameters from 

a recorded time trace of heart rate data collected while an individual is exercising according to an exercise regimen. 

While exercising, the individual's heart wave includes energy expenditure and recovery cycles in response to cycles of 

physical activity. The cycle parameters containing relevant information can include discrete parameters and shape 

specific parameters. Discrete parameters include, for example, maximum, minimum, and resting heart rates, as well as 

upward, downward, and baseline slopes. The shape specific parameters (discussed below) can be used to characterize 

the shapes of portions of the time trace that are believed to contain physiologically important information. Based on 

these parameters, an individual's physiological condition can be quantified (e.g., in a heart wave index or a capacity
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index), which can incorporate some or all of the relevant physiological information contained in a time trace. 

[0015] The quantitative figure of merit can be used to gauge the progress of an individual under an exercise regimen 

and to design individually tailored exercise regimens for modifying the individual’s physiological condition. When used, 

exercise regimens modify the individual’s condition by shaping the heart wave with a goal of increasing the individual's 

heart rate variability. individualized heart wave shaping can be achieved in accordance with this invention by application 

of the principles for therapeutic treatment and bio-rhythmic feed back taught by Dardik, U.S. Patent Nos . 5, 800, 737, 

5, 752, 521, 5,163,439, and 5,007,430. 
{0016] According to one embodiment of the present invention, an exercise regimen having at least one exercise 

session that contains one or more exercise cycles is used for assessing an individual's physiological condition. The 

individual’s heart rate is monitored during the exercise session, and a time trace of the heart rate is recorded in an 

electronic file. Then, the time trace is analyzed to'determine one or more cycle parameters, such as a peak heart rate, 

a minimum heart rate; a resting heart rate, and a base line slope. These parameters can then be used to determine a 

heart wave index indicative of the individual’s physiological condition. 

[0017] Additional parameters, such as parabolic coefficients, which characterize the shape of one or more portions 

of the time trace, can also be obtained. These parameters can also be incorporated into the heart wave index or another 

figure of merit. 

[0018] According to another aspect of this invention, the system allows a quantitative determination of an individual’s 

physiological! condition or capability which can be used to prescribe an exercise regimen. As an example, an individual 

is subject to an exercise test to determine an initial physiological capability. During the test the individual’s heart rate is 

monitored and preferably stored in the form of an electronic file. The test typically includes at least one, and preferably 

several exercise cycles, including a maximum effort cycle in which the individual attempts to exercise to the individual's 

maximum capability. Cycle parameters are then obtained by analyzing the heart rate data. The cycle parameters (such 

as those that characterize the maximum effort cycle) can be incorporated into a figure of merit. Then, an individualized 

exercise regimen can be generated using an algorithm that relates the figure of merit, or the cycle parameters directly, 

to exercise regimens. 

[0019] In accordance with the principles of the present invention, a system for assessing an individual's physiological 

condition or capability includes at least an electronic monitor, a recorder, and an analyzer. The monitor monitors the 

individual's heart rate. The recorder records a time trace of the individual heart rate in an electronic file. The analyzer 

analyzes the electronic file, using one or more routines (i.e., procedures, programs, or algorithms) to, for example, 

determine at least one cycle parameter, such as a peak heart rate, a maximum heart rate, a minimum heart rate, an | 

upward slope, a downward slope, and a base line slope. The analyzer can derive shape parameters by fitting one or 

more parabolas or other mathematical models to portions of the time trace, and can determine a figure of merit based 

on the determined cycle parameters. 

[0020] According to another aspect of this invention, electronic networks, such as the Internet, can be used to receive 

data and provide information to the individual remotely. 

Brief Description of the Drawings and the Appendix 
  

[0021] The above and other objects and advantages of the present invention will be apparent upon consideration of 

the following detailed description, taken in conjunction with the accompanying drawings, in which like reference characters 

refer to like parts throughout, and in which: 

FIG. 1 is a schematic block diagram of an illustrative system constructed in accordance with the present invention; 

FIG. 2is an illustrative exercise regimen that can be generated and used in accordance with the present invention; 

FiG. 3 is an illustrative time trace of heart rate data collected over an exercise session, in accordance with the 

present invention; 

FIG. 3ais an illustrative time trace of heart rate data collected over an exercise cycle, in accordance with the present 

invention; 

FIG. 4 is an illustrative top portion of a cycle in a time trace including an illustrative theoretical parabola that has 

been fit thereto in accordance with the present invention; 

FIG. 5 shows two illustrative top portions of a time trace, each corresponding to an abnormal physiological condition, 

including two illustrative theoretical parabolas that have been fit thereto, in accordance with present invention; 

FIGS. 6a, 6b and 6c show three illustrative time traces having cumulative rest portions with varying degrees of 

parabolicity corresponding to good, moderate and poor physiological conditions, respectively; 

FIG. 7 is an illustrative look-up table that can be used in accordance with this invention; and 

FIG. 8 is an illustrative exercise regimen that has been generated in accordance with the present invention; 

FIG. 9is a flow chart of a process used to extract cycle parameters from a time trace, in accordance with the present 

invention;
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FIG. 10is a flow chart of a process used to extract shape parameters from top portions of a time trace, in accordance 

with the present invention; 

FIG. 11 is a flow chart of a process used to extract shape parameters from rest portions of a time trace, in accordance 

with the present invention; and 

Appendix A contains actual exercise regimens appropriate for individuals with nominal capacity indices ranging from 

120 to 180 units, in accordance with this invention. 

Detailed Description of the Invention 
  

[0022] Inorder that the invention herein described can be fully understood, the following detailed description is set forth. 

[0023} FIG. 1 shows illustrative systems for assessing an individual's physiological condition during performance of 

an exercise regimen. Individual 10 is shown exercising on exerciser 20. Exerciser 20, for example, can be a treadmill 

machine, a trampoline, a stationary bicycle, or any other suitable exercising apparatus. Exerciser 20, however, is optional 

because exercise can be done without the aid of an exercise apparatus (e.g., running, jogging, jumping, walking, moving 

arms and shoulders, or swinging legs). Electronic monitor 30 monitors the heart rate of individual 10. 

[0024] Monitor 30 can be any commercially available unit that measures the heart rate and transmits heart rate data 

to recorder 40 through link 50. Link 50 can be, for example, a magnetic coupling, a wireless transmission system, or 

any other electronic or electromagnetic network. Monitor 30 can be connected through link 50 to user interface 60. 

Interface 60 can provide to users visual, auditory, or tactile information regarding the heart rate or any other type of data. 

Recorder 40 can be, for example, a printer, a chart recorder, or other device (or combination of devices) that can record 

the time trace in an electronic file 70. 

[0025] Monitor 30, recorder 40, link 50, and interface 60 can be obtained commercially as an integrated heart monitoring 

and recording unit (such as Model Polar M52 or Model Polar NV sold under the trademark POLAR™, by Polar Electro 

Inc., of Woodbury, New York). Link 80 connects recorder 40 to analyzer 90, and can be local or remote to exerciser 20. 

According to one embodiment, and as shown in FIG. 1, link 80 can include watch reading interface 81 (such as "Polar 

Advantage Interface System" Model 900622K sold under the under the trademark POLAR™, also by Polar Electro Inc.), 

personal computer 82, and Internet link 83. It will be appreciated, nowever, that link 80 can be any electronic network 

that couples recorder 40 to analyzer 90 for data communication. 

[0026] Analyzer 90 caninclude one or more electronic computing devices, preferably programmable computing devices 

(such as Model HP-VEE sold by Hewlett Packard Company, of Palo Alto, California). it will be appreciated that analysis 

could, in some cases, involve manual computation or review. Analyzer 90 analyzes electronic file 70, which contains at 

least one time trace of the heart rate, to determine at least one exercise cycle parameter (e.g., a maximum heart rate). 

Based on that parameter, analyzer 90 can calculate a heart wave index indicative of the individual's physiological 

condition. 

[0027] FIG. 2 shows illustrative exercise regimen 200, which includes exercise session 201. FIG. 3 shows correspond- 

ing illustrative time trace 300 of an individual's heart rate, when exercising according to session 201. Exercise session 

201 includes five successive exercise cycles 210-214 of increasing difficulty with each of cycles 210-214 associated 

with generally increasing target heart rates 215-219. It will be appreciated that an exercise session according to this 

invention could include more or less than five cycles and that the target heart rates need not increase monotonically. 

[0028] in each of exercise cycles 210-214, the individual is expected to commence physical activity and continue the 

activity over first time period 222 in an attempt to raise the heart rate to one of respective target heart rates 215-219. 

Period 222 can be fixed or variable. Preferably, period 222 is variable but has an upper time limit. When period 222 is 

variable and has an upper time limit (e.g., variable cycle 214), the individual exercises only until either the target heart 

tate is reached or the upper time limit is reached. Preferably, the upper time limit is about one minute. However, when 

period 222 is fixed, the individual exercises for a fixed amount of time even if the individual's heart rate goes over or 

stays under the target heart rate. Period 222 when fixed is preferably between about 30 seconds and about 90 seconds, 

and more preferably about one minute (e.g., cycles 210-213). 

[0029] One type of variable cycle is a spike cycle. In spike cycle 214 (represented as "S"), an individual exercises as 

vigorously as possible to reach target heart rate 219 in as short a time as possible. Thus, the actual time period depends 

on the condition of the individual. 

[0030] Ineach cycle 210-214, after initial period 222, the individual relaxes during time period 223 by gradually dimin- 

ishing, or preferably, by abruptly ceasing physical activity. Period 223 can also be fixed or variable. Preferably, period 

223 is variable and ends when the heart rate substantially stabilizes (i.e., levels off). A heart rate can be considered 

"stabilized" when the heart rate changes less than a certain amount over a pre-determined period of time. For example, 

a heart rate can be considered to be stabilized when the heart rate changes less than about 3 beats/min. over an interval, 

such as a one minute interval. 
[0031] Exercise session 201 can include intervening rest periods 224 between successive exercise cycles 210-214. 

Additional intervening rest period 224 can also be inserted before post-exercise recovery period 225. Rest periods 221,
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224, and 225 can have fixed durations or can be determined by the individual's performance by the amount of time 

required for the heart rate to substantially stabilize. 

[0032] Atime trace can contain heart rate data collected over any time period ranging, for example, from a few seconds 

to several days. Thus a time trace can include data collected over a single or multiple exercise cycles, sessions, or 

regimens. FIG. 3 shows illustrative time trace 300 of an individual's heart rate during exercise session 201. Trace 300 

includes pre-exercise portion 310, which represents the heart rate during time period 221. During period 221, the individual 

can stay still, acclimatize to exerciser 20 and surroundings, and allow the heart rate to stabilize over several minutes 

before commencing an exercise cycle. Portion 310 is believed to contain information on the individual’s resting heart 

rate and can serve as a reference or base line heart rate from which to assess changes in the individual's physiological 

condition, for example, due to exercise. , 

[0033] Each of portions 320 represents a rising heart rate during each of time periods 222 (FIG. 2). It is believed that 

each of portions 320 contains physiological information on the individual's ability to sustain increasing stress. 

[0034] Each of portions 330 represents a portion of an exercise cycle in which the heart rate of the individual falls. 

The heart rate often exhibits a natural overshoot phenomena at the end of portion 330, typically falling below an initial 

base line heart rate (prior to cycles 210-214). After overshooting, the heart rate normally recovers to a new base line 

heart rate. Portion 330 is believed to contain physiological information on the individual's short term ability to recover 

from stress. 

[0035] Each of top portions 325 represents the heart rate as it transitions between periods 222 and 224, which roughly 

correspond to time trace portions 320 and 330. In each of cycles 210-214, the individual attains a peak (i.e., maximum) 

heart rate during top portion 325. Peak heart rates have been found to be a significant measure of an individual's 

physiological condition. 

[0036] Each of portions 340 represents the heart rate during stabilizing periods 224 which allow the individual's heart 

rate to stabilize between cycles 210-214. Portions 340 are believed to contain physiological information on shifts in the 

resting heart rates to new base line levels in response to exercise cycles 210-214. 

[0037] Portion 350 represents the heart rate during post-exercise recovery period 225. Portion 350 is believed to 

contain physiological information on an individual's ability to recover from the cumulative effects of exercise cycles 

210-214, including any shift in base line heart rates. 

[0038] An assessment of an individual's physiological condition can be quantified in a figure of merit (e.g., a heart 

wave index). This figure can incorporate some or all of the relevant physiological information contained in a time trace 

of the heart rate, including any of the cycle parameters discussed herein. A heart wave index, for example, is a single 

metric that can be used to summarize an assessment of the physiological condition. The heart wave index can also be 

regularly determined and used to gauge the progress of an individual under an exercise regimen. Use of one or more 

quantitative figures of merit enables an accurate determination of causes and effects of changes that occur in an indi- 

vidual’s physiological condition based on an exercise routine. As explained more fully below, exercise regimens for an 

individual can be designed to cause specific changes in an individual's heart wave index. 

[0039] !nformation contained in a time trace can be characterized by cycle parameters (such as peak heart rates, 

minimum heart rates, upward slopes and downward slopes), that are achieved during one or more exercise cycles in 

an exercise regimen. Other cycle parameters such as baseline slopes and resting heart rates can be used to characterize 

pre-exercise, intervening, and post-exercise rest periods. 

[0040] information contained in a time trace can be further characterized by shape specific cycle parameters that 

describe the shapes of portions of the time trace. These shape parameters can be incorporated into the heart wave 

index. For example, cycle parameters that describe the parabolicity of a top portion or a rest portion can be used to 

determine a heart wave index. Moreover, multiple shape parameters can be used in combination. For example, parabolic 

coefficients can be used in combination of baseline slopes. 

[0041] A time trace can be analyzed to determine a maximum heart rate achieved by the individual in the course of 

an exercise session. According to one embodiment of the present invention this maximum rate serves as the heart wave 

index that is used to determine the target heart rates in an individually tailored exercise regimen. 

[0042] A time trace can be further analyzed to determine other cycle parameters, such as an upward slope S,,,, a 

downward slope Sgown, a peak heart rate Rpeax, and a minimum heart rate Rin. FIG. 3a shows an illustrative cycle 214 
of time trace 300. Starting heart rate R, is determined by finding the heart rate at time tp, at or about the start of period 

222. Peak heart rate Roeax and corresponding time ts are determined by finding the highest heart rate datum within top 

portion 325. Time ts is often located at or about the end of period 222 by which time the target heart rate has been 

reached. Minimum heart rate R,,;, and corresponding time tg, are determined by finding the lowest heart rate datum in 

portion 330. Time tg is often located at or about the end of period 223 by which time the heart rate has stabilized. 

(0043] The upward slope can be calculated as a derivative, for example, using the change in the heart rate from Ro 

to Roeak Over all of portion 320 (corresponding to time period 222), substantially according to:
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Sup = (Rpeak-Ro) / (ts-to) 

[0044] The downward slope can also be calculated as a derivative, for example, using the change in the heart rate 

from Rpeak tO Rmins Substantially according to: 

Saowm = (Rpeak-R,y,) / (te-ts) 

(0045) It will be appreciated that other formulations of the upward and downward slope can be used in accordance 

with the present invention. For example, an upward slope can be calculated by first identifying a segment of portion 320 

which is substantially linear. Such a substantially linear portion is shown in FIG. 3a as the segment between heart rates 
R, and Ro, corresponding to times t, and ty, respectively. Upward slope S$.) can be calculated according to: 

Sup = (R27Ri) / (t2-t)) 

[0046] Similarly, downward slope Sgown can be calculated by identifying a segment of portion 330 which is substantially 

linear, such as the segment between heart rates Ry and R, corresponding to times ts and ty, respectively. Downward 

slope Sgown Gan be calculated according to: 

Sdown = (Ry-Rs) / (ty-ts) 

[0047] A heart wave index can be determined using one or more of these cycle parameters. For example, heart wave 

index HWI can be defined as a weighted sum of at least two of upward slope S,,,, downward slope Rgown, peak heart 

rate Roeak: and minimum heart rate Rain. for example, according to: : 

HWI = a Rpeak + P Sup + © Sgown + GA Rmin 

where a, b, c and d are weight factors that can be positive, zero, or negative numbers, 

[0048] For example, a heart wave index can be a straight linear sum of upward slope S,,,, downward slope Sgown; 
and peak heart rate Roeax. In this case, weight factors a, b, and c set are equal to 1, and factor d is equal to zero: 

HWI = Rpeak + Sup + Sdown 

[0043) It will be appreciated that any convenient formulation could be used, depending on the nature or properties of 

the particular quantities being measured. 

[0050] A heart wave index could also incorporate one or more other cycle parameters that characterize pre-exercise, 

intervening and post-exercise rest portions determined from the time trace. For example, resting heart rate R,gg, can be 

used to characterize any of rest portions 310, 340, and 350. Resting heart rate R,.,, can be determined, for example, 

by averaging the heart rate after it has substantially stabilized. Further, for example, a base line slope S,,,,. can be used 

to characterize any one or any combination of rest portions. (A combination of rest portions can, for example, consist of 

all of portions 310, 340, and 350). Base line slope S,,,, can be calculated by determining the change in the heart rate 

during one or more rest portions, in a manner analogous to the determination of upward and downward slopes described 

above. 
[0051] Thus, the heart wave index can be any function of cycle parameters:
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HWI = function(cycle parameters). 

A heart wave index can be equal, for example, to the difference in the resting heart rates determined from portions 310 

and 350. , 
[0052] FIG. 9 shows a flow diagram of process 900 of one embodiment used to analyze a time trace contained in an 

electronic file. Process 900 begins at step 910 by selecting or receiving an electronic file for analysis. Next, in step 920, 

any file headers attached to the electronic file can be stripped away. In step 930, any header information can be stored 
in a database. Steps 920 and 930 are optional, but can be useful when the file is received in the form of an e-mail, for 

example. 
[0053] Instep 950, the time trace is further analyzed by determining various cycle parameters, such as baseline slope, 

upward and downward slopes, and/or maxima and minima for each cycle. In addition to determining cycle parameters, 

a heart wave index can also be calculated in step 950. In step 960, analysis results are optionally stored in a data base. 

[0054] Shape parameters can also be derived from the time trace, for example, by fitting one or more top portions 

325, or through all of rest portions 310, 340 and 350 with a theoretical parabola, 

y = Ax? + Bx + C. 

Regression analysis techniques can be used to fit the parabola to obtain coefficients A, B, and C. Any suitable statistical 

test (e.g., chi-square) can be used to determine the quality of the fit. At least one goodness of fit parameter (e.g., 

coefficient of correlation R, or coefficient of determination R2) that characterizes the quality of the fit can also be calculated. 

[0055] FIG. 4 illustrates how a parabola can be fit to a top portion, such as top portion 325, to obtain one or more 

shape parameters. Time trace portion 400 represents a top portion of an exercise cycle. Theoretical parabola 410 

represents a best fit generated, for example, by regression analysis. The heart wave index can then be determined using 

any of the cycle parameters and one or more shape parameters, such as the parabolic coefficients and one or more 

goodness of fit parameters. The heart wave index can itself be equal to a goodness of fit parameter. 

[0056] FIG. 10 shows a flow diagram of process 1000 of one embcdiment used to fit a parabola to top portions 

contained in an electronic file. In step 1001, an electronic file to be analyzed is selected or received. Next, any file headers 

attached to the electronic file can be stripped. In step 1020, a maximum heart rate for each relevant cycle is determined, 

which could involve locating the top portion of each cycle. In step 1030, the top portions are fit to theoretical shapes 

(e.g., parabolas) using, for example, regression analysis. Parabolic coefficients are obtained and at least one goodness 

of fit parameter is preferably calculated for each fit. In step 1040, analysis results can optionally be stored in a data base. 

[0057] Similarly, FIG. 11 shows a flow diagram of process 1100 of one embodiment used to fit a parabola to resting 
portions in a time trace. In step 1101, an electronic file to be analyzed is selected or received. In step 1110, any file 

headers attached to the electronic file can be stripped away and optionally stored. In step 1120, a minimum heart rate 

for each cycle is determined. In step 1130, a recovery baseline is chosen. This can involve determining a portion of the 

time trace in which the heart rate is stabilized after recovering from a minimum determined in step 1120. In this manner, 

rest portions 340 corresponding to each cycle can be identified. In step 1140, regression analysis or any other type of 

comparable analysis routines are used to fit a parabola to each rest portion. For each fit, parabolic coefficients and/or 

at least one goodness of fit parameters can be obtained. In step 1150, analysis results can be optionally stored in a data 

base. 

[0058] As explained above, the shapes of the top portions and the resting portions are believed to contain information 

on the physiological condition of the individual. In particular, ithas been discovered that abnormal physiological conditions 

are often associated with non-parabolic shapes. FIG. 5 shows a heart rate trace that includes two illustrative top portions 

501 and 502. These portions correspond to abnormal physiological conditions because their shapes deviate strongly 

from symmetric parabolas 503 and 504, respectively. 

[0059] FIGS. 6a, 6b, and 6c show actual measured time traces 601, 602, and 603, of heart rate data from three different 

individuals. The time traces represent heart rate data collected over exercise sessions consisting of five exercise cycles 

(i.e., trace 601 and 602) or six exercise cycles (l e., trace 603). Analysis of pre-exercise rest portions of these traces 

yields baseline heart rates of 86, 58, and 78 beats per minute, respectively. 

[0060] Analysis also includes identification of peak heart rates and minimum heart rates for each of the last four 

exercise cycles in each trace. The peak heart rates are indicated by square symbols in FIGS. 6a, 6b, and 6c. The peak 

heart rates for the last four cycles in trace 601, in descending order, are 169, 164, 158, and 149 beats per minute. 

Similarly, for trace 602 the peak heart rates are 169, 165, 168, and 158 beats per minute, and for trace 603 the peak 

heart rates are 105, 102, 104, and 95 beats per minute.
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[0061] Analysis also includes calculating upward and downward slopes for the last exercise cycle in each trace. For 

traces 601, 602, and 603, upward and downward slope pairs have values of (48, 24), (72, 60) and (24, 24), respectively. 

[0062] In each of FIGS. 6a, 6b, and 6c, the pre-exercise rest portion, the intervening rest portions, and the post- 

exercise rest portion can be combined to form a cumulative rest portion. Analysis of the leading edge of the cumulative 

rest portions yields baseline slopes that are positive. The magnitude of these slopes is proportional to the rate of increase 

of base line heart rates during the exercise sessions. The baseline slopes for traces 601, 602, and 603 are 150.9, 60.3, 

and 9.4,respectively. These baseline slopes are exemplified with lines 607, 608, and 609, respectively. It has been 

empirically found that the baseline slope correlates positively with an individual's physiological condition. It is believed 

that higher (i.e., steeper) baseline slopes correspond to better physiological conditions. Thus, measurement of a baseline 

slope can be used to assess an individual's physiological condition and to monitor an individual's progress. 

[0063] Based on these peak and base line heart rates, baseline, upward, and downward slopes, heart wave indices 

for each individual are calculated, for example, according to: 

HWI = (peak heart rate of last cycle) + baseline slope 

[0064] By this analysis of traces 601, 602, and 603, heart wave indices of 320, 229, and 114 are obtained for the three 

different individuals, respectively. The relatively low heart wave index of 114 obtained from the analysis of trace 603 

correlates positively with the poor physiological condition of the third individual, who was Clinically found to suffer from 

congestive heart disease. 

[0065] The shape cumulative rest portions of time traces 601, 602, and 603 exhibit different degrees of parabolicity, 

which are believed to correspond to good, moderate, and poor physiological conditions, respectively. As an alternate 

or in addition to baseline slopes, the degree of parabolicity can be quantified by fitting a parabola to the cumulative rest 

portion. Fitted parabolas 604-606 exhibiting varying degrees of parabolicity are shown in FIGS. 6a, 6b, and 6c, respec- 

tively. 

[0066] Catalogs can be prepared that link measured coefficients and goodness of fit parameters, or other theoretical 

models (e.g., based on baseline slopes) to one or more specific abnormal physiological conditions. These catalogs can 

be based upon actual clinical data and/or theoretical data. 

[C067] Abnormal physiological conditions then, can be diagnosed by fitting a parabola through one or more portions 

of the time trace (e.g., a top portion or a resting portion) to obtain parabolic coefficients and/or goodness of fit parameters. 

Abnormal physiological conditions can then be identified by determining which of the measured parabolic coefficients 

and/or goodness of fit parameters are like those listed in the catalog. Abnormal physiological conditions which may be 

amenable to diagnosis in this manner, can include conditions, such as congestive heart disease, leukemia, anorexia, 

multiple sclerosis, HIV or other immune deficiencies, astrocytoma of the brain, peripheral ischemia and neuropathy, 

ileitis, chronic hepatitis, and chronic fatigue syndrome. 

(0068] The present invention also can be used to modify an exercise regimen. First, a representative heart wave index 

for an individual exercising under the regimen is obtained. This heart wave index may represent the results of analyzing 

time traces from one or more exercise sessions. For example, the representative heart wave index may represent the 

average of heart wave indices from the analysis of two consecutive exercise sessions, or the average of highest three 

of five exercise sessions. 

[0069] The representative heart wave index is then compared to a target heart wave index associated with the exercise 

regimen. This comparison is used to determine a need to modify the exercise regimen, such as when the comparison 

indicates that the individual is not benefitting from the exercise regimen. The exercise regimen can be modified to make 

it more appropriate to the individual’s physiological condition, for example, by raising the target heart rates. In one 

embodiment of the present invention, the target heart rate can be changed in direct proportion to the difference between 

. the target heart wave index and the representative heart wave index. For example, if the representative heart wave 

index exceeds the target heart wave index by an amount (e.g., by 20 units), then the target heart rates in the previous 

regimen can be uniformly increased by one half of the difference (i.e., by 10 units) in the modified regimen. 

[0070] An individual's initial physiological capability can be determined and used to individually tailor and prescribe 

an exercise regimen. 

[0071] For example, an individual can be subject to an "exercise test" during which the individual’s heart‘rate is 

monitored. A time trace is recorded, for example, on a chart recorder or any other electronic recording device. 

[0072] The exercise test can include a plurality of test cycles that may be designed to be similar to the exercise cycle 

described above. The first few cycles can be warm-up cycles, followed by a plurality of intermediate cycles, which are 

then followed by at least one maximum effort cycle. 

[0073] The warm-up cycles can or cannot have defined target heart rates. The intermediate cycles preferably have 

target heart rates. Most preferably, each of the intermediate cycles have a target heart rate that is greater than that of

Page 00027

Aretech LLC - Exhibit 1005, Page 00027



10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

PCT/US2018/018166 02.07.2018 

EP 1 296 595 B1 

its immediately preceding cycle. The increase in target heart rates could vary substantially over an exercise session and 

in some cases decrease. The amount of the increase, however, is generally less than about 15 beats per minute. A 

maximum effort cycle does not have a fixed target heart rate but requires that the individual exercise up to the individual's 

maximum physical capability. 

[0074] Test cycles can include a stress portion over a fixed time interval of between about 30 seconds and about 90 

seconds, followed by a relaxation portion over another time interval. Preferably, the stress portion is over a time interval 

that is not in excess of about one minute. The relaxation portion need not be fixed and could be determined by the time 

it takes the individual's heart rate to recover and stabilize. 

(0075) The individual's capability can be assessed in terms of a quantitative figure of merit based on cycle parameters 

obtained by analyzing the exercise cycles’ time trace. In one embodiment, maximum heart rate R,,ax, which is achieved 

by the individual during each of the test cycles, is determined by analyzing the time trace as described above. Then, a 

capacity: index is assigned a value that is a function of one or more maximum heart rates. For example, the capacity 

index can be assigned a value equal to the average of maximum heart rates achieved during two consecutive maximum 

effort cycles. Alternatively, a weighted sum could be used. 

[0076] The time trace can be further analyzed to determine upward slopes and downward slopes in the manner 

discussed above. Then, the capacity index can be assigned a value based on one or more of test cycle parameters, 

such as maximum heart rates, upward slopes, and downward slopes. For example, the capacity index can be assigned 

a value equal to a straight or weighted sum or product of a maximum heart rate, upward slope, and downward slope of 

a maximum effort cycle. 

[0077] Once a capacity index is determined, an exercise regimen can be generated. A heart wave index can also be 

used to generate the regimen. For example, a metric, such as the capacity index or heart wave index, can be received. 

Then, an individualized exercise regimen can be generated using an algorithm that relates the metric to the regimen. 

One or both of the receiving and generating steps can use a look-up table. FIG. 7 shows illustrative look-up table 700. 

Look-up table 700 includes a plurality of capacity indices 720a-720m and a plurality of predetermined exercise regimens 

710a-710m.that are respectively linked to the capacity indices. Capacity indices 720a-720m range from 115 to 180 in 

steps of five units but can have any range and any size steps. 

[0078] The use of a look-up table can involve rounding the received metric to a nearest multiple of five or ten units, 

and then prescribing the exercise regimen corresponding to the rounded number. For example, a received index of 142 

can be rounded to 140 (index 720d). Then, using look-up table 700, exercise regimen 710d can be selected and pre- 

scribed. 

[0079] Exercise regimens 710a-710m can be empirically generated. In this case, the regimens preferably account for 

the wave nature of cardiac activity and apply the principles for therapeutic treatment and bio-rhythmic feed back taught 

by Dardik, U.S. Patent Nos. 5,800,737, 5,752,521, 5,163,439, and 5,007,430, incorporated by reference herein. Appendix 

A, for example, contains an actual set of exercise regimens. designed for individual's with capacity indices ranging from 

115 to 180 units. The exercise regimens of Appendix A can be used, for example, in look-up table 700. 

(0080) Each of regimens 710a-710m can include a plurality of exercise sessions to be performed by the individual 

over a time period. The time period can be any convenient period of time, such as about one lunar month. Each exercise 

session preferably includes a plurality of exercise cycles. The exercise cycles can include one or more warm-up cycles 

and one or more critical cycles that have target heart rates based on a metric. 

([0081} The features of these exercise regimens can be better understood in conjunction with FIG. 8, which shows 

illustrative one month exercise regimen 800 starting April 25, 2000. Regimen 800 is designed for individuals with capacity 

index 810 having a nominal value of about 115 units. Regimen 800 includes eleven exercise sessions 821-831 and rest 

week 832. Each of sessions 821-831 includes a plurality of exercise cycles, each of which is designated by a target 

heart rate and can contain a break if desired. ; 

[0082] The time period over which the sessions are performed can begin with an initial rest period (not shown), end 

with a final rest period (rest week 832), and include intervening rest periods (April 26, April 28-29, May 1, May 3, May 

5-6, May 8, May 10, May 12-13, May 15, and May 17) between the exercise sessions. Intervening rest periods are 
preferably at least about one day long, while final rest period 832 can be between about 4 days and about 10 days. 

Regimen 800 is to be performed over about four weeks (including final rest week 823). 

[0083] The sessions in an exercise regimen can be synchronized with a lunar cycle. In FIG. 8, for example, regimen 

800 is scheduled to start on April 25, 2000 about three weeks prior to a full moon. The exercise sessions can also be 

synchronized with a circadian rhythm of the individual. For example, in FIG. 8 sessions 821-824, which are to be performed 

during the first week of the regimen, are scheduled between 6 a.m. and 9 a.m. This time period corresponds to a period 

of low circadian activity. Sessions 825-827, which are to be performed during the second week of the regimen, are 

scheduled to be performed between 9 a.m. and 12 p.m. This time period corresponds to a period of moderate circadian 

activity. Sessions 828-831, which are to be performed in the third week are scheduled to be performed between 3 p.m. 

and 6 p.m. This period corresponds to a period of high circadian activity. 

[0084] Theregimens used in the presentinvention can have a plurality of critical cycles that have sequentially increasing
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target heart rates. As used herein, a critical cycle is a cycle that has an associated target heart rate {i.e., is not a warm- 

up cycle without a defined target heart rate). For example, in session 821 the target heart rates increase sequentially 

for the first four cycles from 94 beats per minute to 114 beats per minute, and again increase sequentially for the last 

three cycles from 108 beats per minute to 118 beats per minute. It will be appreciated that the first set of four cycles has 

a lower initial target heart rate than the second set of three cycles. Also, the initial target heart rate of the second set 

can be lower than the final target heart rate of the first set. Preferably, the target heart rates for critical cycles within an 

exercise session increase substantially superlinearly from one cycle to the next: 

[0085] Critical cycles can have target heart rates that range up to about 20 beats above the metric being used. For 

example, sessions 830 and 831 have critical cycles with target heart rates of 130 beats per minute, which is 15 beats 

per minute higher than the nominal capacity index (i.e., 115). 

[0086] Substantially all exercise sessions include a maximum cycle that has a target heart rate that is greater than 

that for its previous cycle. Preferably, the target heart rates for the maximum cycles increase substantially linearly from 

one session to the next. For example, in sessions 821-831, the highest target heart rate in each session sequentially 

increases in small increments from 118 beats per minute to 130 beats per minute (with the exception of a small decrease 

for session 823). Also, a regimen can include exercise cycles that alternate with rest periods. 

[0087] Oneor more sessions in a regimen can include one or more spike cycles, during which the individual is expected 

to attempt to reach the target heart rate as rapidly as possible. In FIG. 8, for example, spike cycles are designated by 

the symbol "S" which is located next to the target heart rates. 

(0088} The regimen can be divided into an earlier part and a later part, with the later part having more spike cycles 

than the early part. For example, in FIG. 8, sessions 821-825 are scheduled to be performed in the first week or so and 

include no spike cycles, while sessions 827-831 are scheduled to be performed in the second and third weeks and 

include several spike cycles. 

[0089] Regimens provided by this invention can be accompanied by an instruction guide that includes instructions on 

how to perform the regimen. For example, an instruction could be included that directs the individual to abruptly stop 

exercising and to rest during a subsequent rest period. An instruction could also be included to exercise as vigorously 

as possible during a spike cycle. . 

[0090) The aforementioned methods can be implemented on systems that include an analyzer that preferably is 

programmable with routines that are capable of processing data contained in a time trace. 

[0091] For example, the analyzer can include one or more routines for deriving one or more cycle parameters (such 

as a maximum heart rate, an upward slope, a downward slope, a peak heart rate, a resting heart rate, and a base line 

slope) from a time trace. The analyzer can also include routines that use regression analysis for fitting a parabola through 

a portion of the time trace, and routines for diagnosing abnormal physiological conditions by comparing measured 

parameters with those in a catalog that are linked with a physiological condition. 

[0092] The analyzer can also include routines that compare a measured heart wave index to a target heart wave index 

and then modify an exercise regimen in response to the comparison. 

[0093] In an yet another embodiment the analyzer can include a routine to receive a metric such as a heart wave 

index or a capacity index, a routine to generate an exercise regimen using an algorithm that relates the metric to the 

regimen, and a routine to provide the individual with the exercise regimen. The algorithm that relates the metric to the 

exercise regimen can use, for example, a previously prepared look-up table. 

[0094] As used herein, electronic networks could include a local area network, a wireless network, a wired network, 

a wide area network, the Internet, and any combination thereof. An electronic network can provide links to user interfaces 

used for sending or receiving data. The interfaces can be any one or more of commercially available interface devices 

such as a web page, a web browser, a plug-in, a display monitor, a computer terminal, a modem, an audio device, a 

tactile device (e.g., vibrating surface, etc.), or any combination thereof. 

[0095] In accordance with the present invention, software (i.e., instructions) for controlling the aforementioned systems 

can be provided on computer-readable media. It will be appreciated that each of the steps (described above in accordance 

with this invention), and any combination of these steps, can be implemented by computer program instructions. These. 

computer program instructions can be loaded onto a computer or other programmable apparatus to produce a machine, 

such that the instructions which execute on the computer or other programmable apparatus create means for imple- 

menting the functions specified in the flowchart block or blocks. These computer program instructions can also be stored 

in a computer-readable memory that can direct a computer or other programmable apparatus to function in a particular 

manner, such that the instructions stored in the computerreadable memory produce an article of manufacture including 

instruction means which implement the function specified in the flowchart block or blocks. The computer program in- 

structions can also be loaded onto a computer or other programmable apparatus to cause a series of operational steps 

to be performed on the computer or other programmable apparatus to produce a computer implemented process such 

that the instructions which execute on the computer or other programmable apparatus provide steps for implementing 

the functions specified in the flowchart block or blocks. 

[0096] It will be understood that the foregoing is only illustrative of the principles of the invention, and that various 
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modifications can be made by those skilled in the art without departing from the scope and spirit of the invention. 

Appendix A 

[0097] 

REGIMEN beginning Apr 25 

CAPACITY INDEX: 115’S   
  

6-9AM 

  

  

  
  

  

6- 9AM 6- 9AM " 6- 9AM 

Tue Apr 25 Thu Apr 27 Sun Apr30 Tue May 2 

94 98 100 102 

103 109 107 109 

111 114 112 116 

114 5min. break 115 117 

10 min. break 111 119 122 

108 117 : 

115 120 

118 

9-12 AM 9-12 AM 9-12 AM 

Thu May 4 Sun May 7 Tue May 9 

104 108 111 

114 116 118 (S) 

118(S) 122 (S). 124 (S) 

122 

3-6 PM 3-6 PM 3-6 PM 3-6 PM 

Thu May 11 Sun May 14 Tue May16 Thu May 18 

106 110 113 115 

115 118 (S) 118 (S) 121 (S) 

119 121 (S) 121 (S) 130 (S) 

123 (S} 124 (S) 122 (S) 

120 (S) 130 (S) 

124 

CAPACITY INDEX: 120’S 

6-9AM 6-9AM 6-9AM 6-9AM 

Tue Apr 25 Thu Apr 27 Sun Apr30 Tue May 2 

96 100 102 104 

102 412 110 112 

114 117 116 120 

118 5 min. break 119 121 

10 min. break 114 123 126 

111 121 

119 124 

122 

9-12 AM 9-12 AM 9-12 AM 

Thu May 4 Sun May 7 Tue May 9 

106 110 113 

11
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(continued) 

  

  
  

  

  

  

  

12 

9-12 AM 9-12 AM 9-12 AM 

Thu May 4 Sun May 7 Tue May 9 

118 120 {22 (S) 

123 (S) 127 (S) 129 (S) 

127 

3-6 PM 3-6 PM 3-6 PM 3-6 PM 

Thu May 11 Sun May 14 TueMay16 Thu May 18 

108 112 115 117 

119 122 (S) 121 (S) 125 (S) 

123 126 (S) 125 (S) 135 (S) : 

128 (S) 129 (S) 127 (S) 

125 (S) 135 (S). 

129 

CAPACITY INDEX: 125’'S 

6-9AM 6-9AM . 6-9AM 6-9AM 

Tue Apr 25 Thu Apr 27 Sun Apr30 Tue May 2 

98 102 104 106 

105 115 114 115 
118 121 120 124 

122 5min.break 124 125 

10 min. break 118 128 131 

114, 125 
123 129 
127 

9-12 AM 9-12 AM 9-12 AM 

ThuMay4 | Sun May7 Tue May 9 

118 4112 115 

121 123 126 (S) 

427 (S) 132 (S) 134 (S) 

132 

3-6 PM 3-6 PM 3-6 PM 3-6 PM 

Thu May 14 Sun May 14 TueMay16 Thu May 18 

110 114 . 117 119 

122 125 (S) 124 (S) 129 (S) 

127 130 (S)(BD) 129 (S) 140 (S) 

133 (S) 134 (S) 131 (S) 

129 (S) 140 (S) 
134 

CAPACITY INDEX: 130’S 

6-9AM 6-9AM 6-9AM 6-9AM 

Tue Apr 25 Thu Apr 27 Sun Apr 30 Tue May 2 

100 104 106 108 

107 118 117 118
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(continued) 

CAPACITY INDEX: 130'S 
  

  

  

  

  

  

13 

6-9AM 6-9AM 6-9AM 6-9AM 

Tue Apr 25 Thu Apr 27 Sun Apr30 Tue May 2 

121 424 124 128 

126 5 min. break 128 129 

10 min. break 121 132 135 

17 129 

127 133. 

131 

9-12 AM 9-12 AM 9-12 AM 

Thu May 4 Sun May 7 Tue May 9 

110 114 117 

125 127 130 (S) 

132 (S) 137 (S) 139 (S) 

137 

3-6 PM 3-6 PM 3-6 PM 3-6 PM 

Thu May 11 Sun May 14 TueMay16 Thu May 18 

112 116 119 121 

126 "129 (S) 127 (S) 133 (S) 

431 135 (S) 133 (S) 145 (S) 

438 (S) 139 (S) 136 (S) 

134 (S) 145 (S) 

139 

CAPACITY INDEX: 135’S 

6-9AM 6-9AM 6-9AM 6-9AM 

Tue Apr 25 Thu Apr 27 Sun Apr 30 Tue May 2 

102 106 108 110 

110 121 121 121 

125 128 128 132 

130 5 min brk 133 133 

10 min brk 125 137 140 

120 133 131 " 138 

136 

9-12 AM 9-12 AM 9-12 AM 

Thu May 4 Sun May 7 Tue May9 
112 116 119 

128 130 134(S) 

136(S) 142 (S) 144(S) 

142 

3-6 PM 3-6 PM 3-6 PM 3-6 PM 

Thu May 11 Sun May 14 TueMay16 Thu May 18 

114 -118 121 123 

114 118 (S) 121 (S) 123(S)
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(continued) 

  

  

  

  

  

  

  

14 

3-6 PM 3-6 PM - 3-6 PM 3-6 PM 

Thu May 11 Sun May 14 TueMay16 Thu May 18 

135 139 (S} 137(S) 150 (S) 

143(S) 144 (S) 140 (S) 

138(S) 150 (S) 

144 

CAPACITY INDEX: 7140'S 

6-9AM 6-SAM 6-9AM 6-9AM 

Tue Apr 25 Thu Apr 27 Sun Apr 30 Tue May 2 

104 108 110 112 

112 124 123 124 

128 132 132 136 

134 Smin.break 136 137 

10min. break 128 141 144 

124 137 

135 142 

140 

9-12 AM 9-12 AM 9-12 AM 

Thu May 4 Sun May 7 Tue May 9 

114 118 121 

132 134 138 (S) 

141 (S) 147 (S) 149 (S) 

_ 147 

3-6 PM 3-6 PM - 3-6 PM 3-6 PM 

Thu May 11 Sun May 14 TueMay16 Thu May 18 

116 420. 123 125 

133 136 (S) 133 (S) 141 (S) 

139 144 (S) 141 (S). 155 (S) 

148 (S) 149 (S) 145 (S) 

141 (S) 155 (S) 

149 

CAPACITY INDEX: 145'S 

6-9AM 6-9AM 6-9AM 6-9AM 

Tue Apr 25 Thu Apr 27 Sun Apr30 Tue May 2 

106 110 112 114 

115 128 127 128 

132 137 137 141 

139 5 min. break 141 142 

10 min. break 132 146 149 

128 142 

139 147 

145
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(continued) 

  

  

  

  

  

  

  

15 

9-12 AM 9-12 AM 9-12 AM 

Thu May 4 Sun May 7 Tue May 9 

116 120 123 

135 138 142 (S) 

145 (S) 152 (S) 154 (S) 

152 

3-6 PM - 3-6 PM 3-6 PM 3-6 PM 

Thu May 11 Sun May 14 TueMay16 Thu May 18 

118 122 125 127 

137 140 (S) 136 (S) 145 (S) 

143 148 (S) 145 (S) 160 (S) 

153 (S) 154 (S) 149 (S) 

145 (S) 160 (S) 
154 

CAPACITY INDEX: 150’S 

6-9AM 6-9AM 6-9AM 6-9AM 

Tue Apr 25 Thu Apr 27 Sun Apr 30 Tue May 2 

108 112 114 416 

117 130 129 130 

135 140 140 144 

142 Smin. break 144 145 

10 min. break 135 150 153 

131 145 

143 151 

149 

9-12 AM 9-12 AM 9-12 AM 

Thu May 4 Sun May 7 Tue May 9 

118 122 125 

439 141 146 (S) 

+50 (S) 157 (S) 159 (S) 

157 

3-6 PM 3-6 PM 3-6 PM 3-6 PM 

Thu May 11 Sun May 14 Tue May16 Thu May 18 

120 124 127 129 

140 143 (S) 139 (S) 149 (S) 

147 153 (S) 149 (S) 165 (S) 

158 (S) 159 (S) 154 (S) 

150 (S) 165 (S) 

159 

CAPACITY INDEX: 160’S 

6-9AM 6-9AM 6-9AM 6-9AM 

Tue Apr 25 Thu Apr 27 Sun Apr 30 Tue May 2 

112 116 118 120
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(continued) 

CAPACITY INDEX: 160'S 
  

  

  

    

  

  

6-9AM 6-9AM 6-9AM 6-9AM 

Tue Apr 25 Thu Apr 27 Sun Apr 30. Tue May 2 

422 136 135 136 

142 148 148 152 

150 5 min. break 152 153 

10 min. break 142 159 162 

138 153 

151 160 

158. 

9-12 AM 9-12 AM 9-12 AM 

Thu May 4 Sun May 7 Tue May 9 

122 126 129 

146 148 154 (S) 

159 (S) 167 (S) 169 (S) 

167 

3-6 PM 3-6 PM 3-6 PM 3-6 PM 

Thu May 11 Sun May 14 TueMay16 Thu May 18 

124 128 131 133 

147 150 (S) 145 (S) 157 (S) 

165 162 (S) 157 (S) 175 (S) 

168 (S) 169 (S) 163 (S) 

159 (S) 175 (S) 

169 

CAPACITY INDEX: 170’S ; 

6-9AM 6-9AM 6-9AM 6-9AM 

Tue Apr 25 Thu Apr 27 Sun Apr 30 Tue May 2 

116 120 122 124 

125. 142 141 142 

149 156 156 160 

158 Sminbreak 160 161 

10 minbreak 149 168 171 

145 161 

159 169 

167 

9-12 AM 9-12 AM 9-12 AM 

Thu May 4 Sun May7 Tue May9 
126 130 133 

153 155 162 (S) 

168 (S) 177 (S) 179 (S) 

177 

3-6 PM 3-6 PM 3-6 PM 3-6 PM 

Thu May 11 Sun May 14 TueMay16 Thu May 18 

128 132 135 137 

154 157 (S) 151 (S) 165 (S) 

163 171 (S) 165 (S) 185 (S) 

178 (S) 179 (S) 172 (S) 

168 (S) 185 (S) 

179 

16
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(continued) 

CAPACITY INDEX: 1785'S 
  

  

  

  

  

  

  

6-9AM 6- 9AM 6-9AM 6- 9AM 

Tue Apr 25 Thu Apr 27 Sun Apr 30 Tue May 2 

118 122 124 126 

130 145 145 145 

153 160 160 164 

162 Smin. break 165 165 

10 min. break 153 173 176 

148 165 

163 174 

172 

9-12 AM 9-12 AM 9-12 AM 

Thu May 4 Sun May 7 Tue May 9 

128 132 135 

156 158 166 (S) 

172 (8) 182 (S) 184 (S) 

182 

3-6 PM 3-6 PM 3-6 PM 3-6 PM 

Thu May 11 Sun May 14 Tue May16 Thu May 18 

130 134 137 139 

157 160 (S) 154 (S) 169 (S) 

167 175 (S) 169 (S) 190 (S) 

183 (S) 184 (S) 176 (S) 

172 (S) 190 (S) 

184 

CAPACITY INDEX: 180'S 

6-9AM 6-9AM 6-9AM 6-9AM 

Tue Apr 25 Thu Apr27 = SunApr30 Tue May 2 

120 124 126 128 

132 148 147 148 

156 164 164 168 

166 S5minbreak 168 169 

10 min break 156 177 180 

162 169 

167 178 

176 

9-12 AM 9-12 AM 9-12 AM 

Thu May 4 Sun May 7 Tue May 9 

130 134 137 

160 162 170 (S) 
177 (S) 187 (S) 189 (S) 

187 

3-6 PM 3-6 PM 3-6 PM 3-6 PM 

Thu May 11 Sun May 14 TueMay16 Thu May 18 

132 136 139 141 

161 164 (S) 157 (S) 173 (S) 

171 180 (S) 173 (S) 195 (S) 

188 (S) 189 (S) 181 (S) 

177 {S) 195 (S) 

189 
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Claims 

1. Asystem for assessing an individual’s physiological condition during said individual's performance of an exercise 
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regimen, wherein said regimen comprises at least one exercise session and 5 wherein said session comprises at 

least one exercise cycle, said system comprising: 

an electronic monitor that monitors a heart rate of said individual during at least one of said sessions; 

a recorder for recording a time trace of said heart rate to an electronic file; and 

an analyzer for analyzing said electronic file, wherein said analyzer determines at least one cycle parameter 

and assigns a value to a heart wave index indicative of said condition based on said parameter, and wherein 

said analyzer is adapted to statistically fit a parabola through at least a portion of said time trace to create a fit, 

said fit being characterized by at least one goodness of fit parameter. 

The system of claim 1 wherein said recorder, for said at least one exercise cycle, is adapted to record at least one 

portion selected from a group consisting of a rising portion, a top portion into which said rising portion transitions, 

and a falling portion into which said top portion transitions, a pre-exercise rest portion, an intervening rest portion 

corresponding to a period from an end of said at least one exercise cycle to a beginning of a next exercise cycle, 

and a post-exercise rest portion. 

The system of claim 1 or 2 wherein said analyzer is adapted to determine at least one parameter selected from a 

group consisting of a maximum heart rate, an upward slope within said rising portion, a downward slope within said 

falling portion, a minimum heart rate within said falling portion, a peak heart rate within said top portion, a resting 

heart rate, and a basc linc slopc. 

The system of claim 1, 2 or 3 wherein said analyzer is adapted to statistically fit said parabola through at least said 

portion of said time trace to create said fit using regression analysis, and wherein said analyzer assigns said value 

to said heart wave index based on said at least one goodness of fit parameter. 

The system of claim 4 wherein said analyzer further comprises routines for diagnosing abnormal physiological 

conditions by comparing said set of goodness of fit parameters with a catalog, said catalog relating said goodness 

of fit parameters to said physiological conditions. 

The system of any one of claims 1 to 5 wherein said analyzer is adapted to assign to said heart wave index a value 

based on at least one parameter selected a group consisting of an upward slope, a downward'slope, a minimum 

heart rate, a peak heart rate, a resting heart rate, a base line slope, and a set of goodness of fit parameters. 

The system of any one of claims 1 to 6 further adapted to a use for modifying an exercise regimen for said individual, 

said regimen having a target heart wave index and comprising at least one exercise session that comprises at least 

one exercise cycle having a target heart rate, wherein said analyzer compares said heart wave index to said target 

heart wave index and changes said target heart rate and said target heart wave index in response to said comparison. 

The system of any one of claims 1 to 7 further adapted to a use for determining a capacity index, wherein said 

individual undergoes an exercise test, said test comprising a plurality of test cycles, wherein said plurality of test 

cycles comprises a maximum effort cycle during which said individual exercises to said individual's maximum physical 

capability, and wherein said electronic monitor monitors a heart rate of said individual during said test and said 

analyzer 

(1) determines at least one cycle parameter; and 

(2) assigns to said capacity index a value based on said at least one of said cycle parameter. 

The system of claim 8 wherein said at least one cycle parameter is selected from the group consisting of a first peak 

heart rate corresponding to a maximum heart rate monitored during said maximum effort cycle, a second peak heart 

rate corresponding to a maximum heart rate monitored during another of said plurality of test cycles that is not said 

maximum effort cycle, an upward slope of said heart rate monitored during a part of a stress portion of at least one 

of said plurality of test cycles, determines a downward slope of said heart rate monitored during a part of a relaxation 

portion of the at least one of said plurality of test cycles. 

10. The system of claim 8 or 9 wherein said at least one cycle parameter is selected from a group consisting of a peak 

18
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heart rate, an upward slope, and a downward slope. 

11. The system of claim 8, 9 or 10 further adapted to a use for prescribing an exercise regimen for an individual, wherein 

said analyzer is programmed to: (1) receive a metric indicative of said individual's physiological condition and (2) 

5 generate said exercise regimen using an algorithm that relates said heart wave index to said regimen; and wherein 

said system further comprises: . 

an output device that provides said individual with said exercise regimen. 

70 12. The system of claim 11 wherein said algorithm uses a look-up table. 

13. The system of any one of claims 1 to 12 wherein said analyzer is adapted to generate an exercise regimen that 

comprises a plurality of exercise sessions comprising: . 

15 at least one warm up cycle; and 

at least one critical cycle that has a target heart rate based on said heart wave index. 

14. The system of any one of claims 1 to 3 wherein said analyzer is adapted to synchronize said regimen with at least 

one cyclic phenomena selected from a group consisting of a lunar cycle and a circadian rhythm of said-individual. 

20 

15. The system of any one of claims 1 to 14 wherein said analyzer is adapted to generate an instruction set that provides 

directions to said individual on how to exercise. 

16. The system of any one of claims 1 to 15 further comprising a communication link between said recorder and said 

25 analyzer, wherein said link comprises an electronic network selected from a group consisting of a local area network, 

a wireless network, a wired network, a wide area network, an Internet connection, and any combination thereof. 

17. The system of claim 16 further comprising a user interface selected from a group consisting of an Internet web page, 

a display monitor, a computer terminal, an audio device, a tactile device, or any combination thereof. 
30 

Patentanspriiche 

1. System zur Bewertung der physiologischen Kondition einer Person wahrend der Durchfihrung eines Trainingspro- 

35° gramms durch die Person, wobei das Programm mindestens eine Trainingssitzung aufweist und wobei die Sitzung 

mindestens einen Trainingszyklus aufweist, wobei das System aufweist: 

ein elektronisches Uberwachungsgerat, das eine Herzfrequenz der Person wahrend mindestens einer der 

Sitzungen Gberwacht; 

40 ein Aufzeichnungsgerat zum Aufzeichnen eines zeitlichen Verlaufs der Herzfrequenz in einer elektronischen 

Datei; und 

ein Analysengerat zum Analysieren der elektronischen Datei, wobei das Analysengerat mindestens einen Zy- 

klusparameter bestimmt und einen Wert einem Herzwellenindex als Anzeige der Kondition auf der Grundlage 

des Parameters zuweist und wobei das Analysengerat geeignet ist, eine Parabel Uber mindestens einen Ab- 

45 schnitt des zeitlichen Verlaufs statistisch anzupassen, um eine Anpassung zu erzeugen, wobei die Anpassung 

durch mindestens einen Anpassungsgiteparameter gekennzeichnet ist. 

2. System nach Anspruch 1, wobei fur den mindestens einen Trainingszyklus das Aufzeichnungsgerat geeignet ist, 

mindestens einen Abschnitt aufzuzeichnen, der aus einer Gruppe ausgewahlt ist, die aus einem steigenden Ab- 

50 schnitt, einem oberen Abschnitt, in den der steigende Abschnitt Ubergeht, und einem fallenden Abschnitt, in den 

der obere Abschnitt Gbergeht, einem Ruheabschnitt vor dem Training, einem Zwischenruheabschnitt in Entspre- 

chung zu einer Periode von einem Ende des mindestens einen Trainingszyklus bis zu einem Beginn eines nachsten 

Trainingszyklus und einem Ruheabschnitt nach dem Training besteht. 

5S 3. System nach Anspruch 1 oder 2, wobei das Analysengerat geeignet ist, mindestens einen Parameter zu bestimmen, 

der aus einer Gruppe ausgewahItist, die aus einer maximalen Herzfrequenz, einer Steigung im steigenden Abschnitt, 

einem Gefalle im fallenden Abschnitt, einer minimalen Herzfrequenz im fallenden Abschnitt, einer Spitzenherzfre- 

quenz im oberen Abschnitt, einer Ruheherzfrequenz und einer Grundiiniensteilheit besteht. 

19
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System nach Anspruch 1, 2 oder 3, wobei das Analysengerat geeignet ist, die Parabel Uber mindestens den Abschnitt 

des zeitlichen Verlaufs statistisch anzupassen, um die Anpassung mit Hilfe von Regressionsanalyse zu erzeugen, 

und wobei das Analysengerat den Wert dem Herzwellenindex auf der Grundlage des mindestens einen Anpas- 

sungsglteparameters zuweist. 

System nach Anspruch 4, wobei das Analysengerat ferner Routinen zum Diagnostizieren anomaler physiologischer 

Konditionen durch Vergleichen des Satzes von Anpassungsgliteparametern mit einem Katalog aufweist, wobei der 

Katalog die Anpassungsgitteparameter mit den physiologischen Konditionen in Beziehung setzt. 

System nach einem der Anspriche 1 bis 5, wobei das Analysengerat geeignet ist, dem Herzwellenindex einen Wert 

auf der Grundlage mindestens eines Parameters zuzuweisen, der aus einer Gruppe ausgewahlt ist, die aus einer 

Steigung, einem Gefalle, einer minimalen Herzfrequenz, einer Spitzenherzfrequenz, einer Runeherzfrequenz, einer 

Grundliniensteilheit und einem Satz von Anpassungsgiiteparametern besteht. 

System nach einem der Anspriche 1 bis 6, ferner geeignet fir eine Verwendung zum Modifizieren eines Trainings- 

programms fiir die Person, wobei das Programm einen Soll-Herzwellenindex hat und mindestens eine Trainings- 

sitzung aufweist, die mindestens einen Trainingszyklus mit einer Soll-Herzfrequenz aufweist, wobei das Analysen- 

gerat den Herzwellenindex mit dem Soll-Herzwellenindex vergleicht und die Soll-Herzfrequenz sowie den Soll- 

Herzwellenindex als Reaktion auf den Vergleich andert. 

System nach einem der Anspriiche 1 bis 7, ferner geeignet fur eine Verwendung zum Bestimmen eines Kapazi- 

tatsindex, wobei die Person einen Trainingstest durchfuhrt, wobei der Test mehrere Testzyklen aufweist, wobei die 

mehreren Testzyklen einen maximalen Belastungszyklus aufweisen, in dessen Verlauf die Person bis zum maxi- 

malen kérperlichen Vermégen der Person trainiert, und wobei das elektronische Uberwachungsgerat eine Herzfre- 

quenz der Person wahrend des Tests Uberwacht und das Analysengerat (1) mindestens einen Zyklusparameter 

bestimmt; und (2) dem Kapazitatsindex einen Wert auf der Grundlage des mindestens einen Zyklusparameters 

zuweist. 

System nach Anspruch 8, wobei der mindestens eine Zyklusparameter aus der Gruppe ausgewahit ist, die aus 

folgendem besteht: einer ersten Spitzenherzfrequenz in Entsprechung zu einer wahrend des maximalen Belastungs- 

zyklus Uberwachten maximalen Herzfrequenz, einer zweiten Spitzenherzfrequenz in Entsprechung zu einer wahrend 

eines weiteren der mehreren Testzyklen, der nicht der maximale Belastungszyklus ist, Uberwachten maximalen 

Herzfrequenz, wobei eine Steigung der Herzfrequenz, die wahrend eines Teils eines Beanspruchungsabschnitts 

mindestens eines der mehreren Testzyklen Uberwacht wird, ein Gefalle der Herzfrequenz bestimmt, die wahrend 

eines Teils eines Entspannungsabschnitts des mindestens einen der mehreren Testzyklen Uberwacht wird. 

System nach Anspruch 8 oder 9, wobei der mindestens eine Zyklusparameter aus einer Gruppe ausgewahIt ist, die 

aus einer Spitzenherzfrequenz, einer-Steigung und einem Gefalle besteht. 

System nach Anspruch 8, 9 oder 10, ferner geeignet fur eine Verwendung zum Verordnen eines Trainingsprogramms 

fir eine Person, wobei das Analysengerat so programmiert ist, daR es (1) ein Ma8 als Anzeige der physiologischen 

Kondition der Person empfangt und (2) das Trainingsprogramm mit Hilfe eines Algorithmus erstellt, der den Herz- 

wellenindex mit dem Programm in Beziehung setzt; und wobei das System ferner aufweist: 

eine Ausgabevorrichtung, die das Trainingsprogramm fur die Person bereitstelit. 

System nach Anspruch 11, wobei der Algorithmus eine Nachschlagetabelle verwendet. 

System nach einem der Anspriche 1 bis 12, wobei das Analysengerat geeignet ist, ein Trainingsprogramm zu 

erstellen, das mehrere Trainingssitzungen mit folgendem aufweist: 

mindestens einem Aufwarmzyklus; und 

mindestens einem kritischen Zyklus, der eine Soll-Herzfrequenz auf der Grundlage des Herzwellenindex hat. 

System nach einem der Anspriiche 1 bis 13, wobei das Analysengerat geeignet ist, das Programm mit mindestens 

einer zyklischen Erscheinung zu synchronisieren, die aus einer Gruppe ausgewahlt ist, die aus einem Mondzyklus 

und einem Tag-Nacht-Rhythmus der Person besteht. 
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15. System nach einem der Anspriiche 1 bis 14, wobei das Analysengerat geeignet ist, einen Befehlssatz zu erstellen, 

der Anweisungen fur die Person bereitstellt, wie zu trainieren ist. 

16. System nach einem der Anspriche 1 bis 15, ferner mit einer Kommunikationsverbindung zwischen dem Aufzeich- 

nungsgerat und dem Analysengerat, wobei die Verbindung ein elektronisches Netzwerk aufweist, das aus einer 

Gruppe ausgewahit ist, die aus einem lokalen Netzwerk, einem drahtlosen Netzwerk, einem drahtgebundenen 

Netzwerk, einem Weitbereichsnetzwerk, einer Internetverbindung und jeder Kombination daraus besteht. 

17. System nach Anspruch 16, ferner mit einer Benutzerschnittstelle, die aus einer Gruppe ausgewahIt ist, die aus einer 

Internetwebseite, einem Anzeigemonitor, einem Computerterminal, einer akustischen Vorrichtung, einer taktilen 

Vorrichtung oder jeder Kombination daraus besteht. 

Revendications 

1. Systeme pour évaluer une condition physiologique individuelle pendant ladite performance individuelle d'un régime 

d'exercices, dans lequel ledit regime comporte au moins une session d’exercices et dans lequel ladite session 

comporte au moins un cycle d’exercices, ledit systeme comportant : 

un moniteur électronique qui surveille un rythme cardiaque dudit individu pendant au moins une desdites 

sessions ; , 

un enregistreur pour enregistrer une trace de temps dudit rythme cardiaque dans un fichier électronique ; et 

un analyseur pour analyser ledit fichier électronique, dans lequel ledit analyseur détermine au moins un para- 

meétre de cycle et attribue une valeur a un indice d’onde cardiaque indicatif de ladite condition sur la base dudit 

paramétre, et dans lequel ledit analyseur est adapté pour statistiquement ajuster une parabole a travers au 

moins une partie de ladite trace de temps pour créer un ajustement, ledit ajustement étant caractérisé par au 

moins une qualité de paramétre d’accés. 

2. Systéme selon la revendication 1, dans lequel ledit enregistreur, pour ledit au moins un cycle d’exercices, est adapté 

pour enregistrer au moins une partie sélectionnée dans un groupe constitué d’une partie ascendante, d'une partie 

supérieure dans laquelle ladite partie ascendante effectue une transition, et d'une partie descendante dans laquelle 

ladite partie supérieure effectue une transition, d'une partie de repos de préexercice, d'une partie de repos d'inter- 

vention correspondant a une période 4 partir d’une fin dudit au moins un cycle d’exercices jusqu’a un début d’un 

prochain cycle d'exercices, et d'une partie de repos de post-exercice. 

3. Systeme selon la revendication 1 ou 2, dans iequel ledit analyseur est adapte pour déterminer au moins un paramétre 

sélectionné dans un groupe constitué d'un rythme cardiaque maximum, d’une pente vers le haut dans ladite partie 
ascendante, d'une pente vers le bas dans ladite partie descendante, d'un rythme cardiaque minimum dans ladite 

partie descendante, d'un rythme cardiaque maximum dans ladite partie supérieure, d'un rythme cardiaque au repos, 

et d’une pente de ligne de base. 

4. Systeme selon la revendication 1, 2 ou 3, dans lequel ledit analyseur est adapte pour ajuster statistiquement ladite 

parabole a travers au moins ladite partie de trace de temps pour créer ledit ajustement en utilisant une analyse de 

régression, et dans leque! ledit analyseur attribue ladite valeur audit indice d’onde cardiaque sur la base de ladite 

au moins une qualité de paramétre d’ajustement. 

5. Systéme selon la revendication 4, dans lequel ledit analyseur comporte en outre des routines pour diagnostiquer 

des conditions physiologiques anormales en comparant ledit ensemble de qualités des paramétres d’accés a un 

catalogue, ledit catalogue mettant en rapport ladite qualité de paramétres d’ajustement avec lesdites conditions 

physiologiques. 

6. Systeme seton l'une quelconque des revendications 1 a 5, dans jequel ledit analyseur est adapté pour attribuer 

audit indice d’onde cardiaque une valeur basée sur au moins un paramétre sélectionné dans un groupe constitué 

d'une pente vers le haut, d'une pente vers le bas, d'un rythme cardiaque minimum, d’un rythme cardiaque maximum, 

d’un rythme cardiaque au repos, d’une pente de ligne de base, et d'un ensemble de qualités de paramétres d'ajus- 

tement. 

7. Systéme selon l’une quelconque des revendications 1 a 6, adapté en outre pour une utilisation pour modifier un 
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régime d’exercices pour ledit individu, ledit regime ayant un indice d’onde cardiaque cible, et comportant au moins 

une session d’exercices qui comporte au moins un cycle d’exercices ayant un rythme cardiaque cible, dans lequel 

ledit analyseur compare l’indice d’onde cardiaque audit indice d'onde cardiaque cible, et change ledit rythme car- 
diaque cible et ledit indice d’onde cardiaque cible en réponse a jadite comparaison. 

Systéme selon l'une quelconque des revendications 1 4 7, adapté en outre pour une utilisation pour déterminer un 

indice de capacité, dans lequel ledit individu subit un test d'exercice, ledit test comportant une pluralité de cycles 

de test, dans lequel ladite plurafité de cycles de test comporte un cycle d’effort maximum pendant lequel ledit individu 

pratique un exercice a ladite capacité physique maximum individuelle, et dans lequel ledit moniteur électronique 

surveille un rythme cardiaque dudit individu pendant ledit test, et ledit analyseur (1) détermine au moins un paramétre 

de cycle ; et (2) attribue audit indice de capacité une valeur basée sur ledit au moins un desdits parametres de cycle. 

Systéme selon la revendication 8, dans lequel ledit au moins un parametre de cycle est sélectionné dans le groupe 

constitué d’un premier rythme cardiaque maximum correspondanta un rythme cardiaque maximum surveillé pendant 

ledit cycle d’effort maximum, un second rythme cardiaque maximum correspondant a un rythme cardiaque maximum 

surveillé pendant un autre de ladite pluralité de cycles de test autre qui n’est pas ledit cycle d’effort maximum, une 

pente vers le haut dudit rythme cardiaque surveillé pendant une partie d'une partie d’effort d’au moins un de ladite 

pluralité de cycles de test, détermine une pente vers le bas dudit rythme cardiaque surveillé pendant une partie 

d'une partie de relaxation du au moins un de ladite pluralité de cycles de test. 

Systeme selon la revendication 8 ou 9, dans lequel ledit au moins un paraméetre de cycle est sélectionné dans un 

groupe constitué d'un rythme cardiaque maximum, d'une pente vers le haut, et d'une pente vers le bas. . 

Systéme selon la revendication 8, 9 ou 10, adapté en outre pour une utilisation pour prescrire un régime d’exercices 

pour un individu, dans lequel ledit analyseur est programme pour: (1) recevoir une mesure indiquant ladite condition 

physiologique individuelle, et (2) générer ledit régime d’exercices en utilisant un algorithme qui relie ledit indice 

d’onde cardiaque audit régime ; et dans lequel ledit systeme comporte en outre : 

un dispositif de sortie qui dote ledit individu dudit régime d’exercices. 

Systeme selon la revendication 11, dans lequel ledit algorithme utilise un tableau a consulter. 

Systéme selon l'une quelconque des revendications 1 a 12, dans lequel ledit analyseur est adapté pour générer un 

régime d’exercices qui comporte une pluralité de sessions d’exercices comportant : 

au moins un cycle d’échauffement ; et 

au moins un cycle critique qui a un rythme cardiaque cible basé sur ledit indice d’onde cardiaque. 

Systéme selon l'une quelconque des revendications 1 a 13, dans lequel ledit analyseur est adapté pour synchroniser 

ledit regime avec au moins un phénomeéne cyclique sélectionné dans un groupe constitué d'un cycle lunaire et d'un 

rythme circadien dudit individu. 

Systeme selon l'une queiconque des revendications 1 a 14, dans lequel ledit analyseur est adapté pour générer un 

ensemble d’instructions qui fournissent des directions audit individu sur la fagon de faire de l’exercice. 

Systéme selon l'une quelconque des revendications 1 a 15, comportant en outre une liaison de communication 

entre ledit enregistreur et ledit analyseur, dans lequel ladite liaison comporte un réseau électronique sélectionné 

dans un groupe constitué d'un réseau local, d'un réseau sans fil, d'un réseau cablé, d’un réseau étendu, d'une 

connexion tnternet, et d'une quelconque combinaison de ceux-ci. 

Systéme selon la revendication 16, comportant en outre une interface utilisateur sélectionnée dans un groupe 

constitué d'une page Web d’internet, d’un écran de visualisation, d'un terminal d’ordinateur, d'un dispositif audio, 

d'un dispositif tactile, ou d’une quelconque combinaison de ceux-ci. 
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Ref jHits {Search Query DBs Default |jPlurals Time 
# Operator Stamp 

Li 161 (("ARIZONA") near3 ("BOARD") near3 USPAT AND ON 2019/08/05 

("OF") near3 ("REGENTS") near3 ("ON") 09:50 

near3 ("BEHALF") near3 ("OF") near3 
("ARIZONA") near3 ("STATE") near3 

("UNI VERSI TY")). AANM. 

L2 11 (("ARTEMIADIS") near3 US- AND ON 2019/08/05 

("Panagiotis")).INV. PGPUB; 09:50 

USPAT; 

USOCR 

L342 (("BARKAN") near3 ("Andrew")).INV. US- AND ON 2019/08/05 

PGPUB; 09:50 

USPAT; 

USOCR 

L4 %4 ("20060052728" | "5302162" | "8246354" #US- AND ON 2019/08/05 
| "8262590").PN. PGPUB; 09:50 

USPAT 

L5 4261 4(482/51-54).CCLS. US- OR OFF 2019/08/05 

PGPUB; 09:50 

USPAT 

L6 8209 %(A63B22/0292 or A63B22/02$ or US- AND ON 2019/08/05 

A63B69/0064 or A63B22/0235 or PGPUB; 09:50 
A63B24/0087 or A63B21/00181 or USPAT 

A63B22/0221 or A61B5/6892 or 

A61B5/1036 or A63B2220/52 or 

A63B2024/0093 or A63B2220/ 18) .cpc. 

L7 10959 #L5 or L6 US- AND ON 2019/08/05 

PGPUB; 09:50 

USPAT 

L8 #210 L7 and counterweight US- AND ON 2019/08/05 

PGPUB; 09:50 
USPAT 

LQ 4132 L8 and (tension$4 or stiff$4) US- AND ON 2019/08/05 

PGPUB; 09:50 

USPAT 

L10 37 L9 and (belt with (two or split or dual)) US- AND ON 2019/08/05 

PGPUB; 09:50 

USPAT 

L1i1 $0 L9 and (tread with (two or split or dual)) #US- AND ON 2019/08/05 

PGPUB; 09:50 

USPAT 

L12 $83 L7 and counterweight and treadmill US- AND ON 2019/08/05 

PGPUB; 09:50 

USPAT 

L13 $60 L12 and (tension$4 or stiff$4) US- AND ON 2019/08/05 
PGPUB; 09:50 

USPAT 

L14 $333 L7 and treadmill and (belt near2 (two or %US- AND ON 2019/08/05 

split or dual)) PGPUB; 09:50 

file:///C/Users/gatkinson/Documents/e-Red%20Folder/1589673 1/EASTSearchHistory. 1589673 1_Accessible Version .htm[8/5/2019 11:19:35 AM] 
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—_ i uspaT | 
L15 #162 ("0964898" | "1082940" | "20010016542" SUS- AND ON 2019/08/05 

| "20030064862" | "20040192514" | PGPUB; 09:50 
"20040214693" | "20050209059" | USPAT; 

"20050209060" | "20050209061" | USOCR 

"20050233864" | "20060223680" | 

"20090176626" | "20090264260" | 

"20100062904" | "20100093500" | 
"2017128" | "2117957" | "2512904" | 

"3408067" | "3580340" | "3637206" | 

"3642279" | "3650529" | "3711090" | 
"3792860" | "3814420" | "3826491" | 

"4066257" | "4126326" | "4204673" | 

"4274625" | "4334676" | "4342452" | 

"4344616" | "4374587" | "4406451" | 

"4423864" | "4555108" | "4659074" | 

"4659077" | "4733858" | "4747612" | 

"4830362" | "4838543" | "4842268" | 

"5039088" | "5048821" | "5054770" | 
"5110117" | "5135447" | "5139255" | 

"5149084" | "5199934" | "5207621" | 

"5226866" | "5263910" | "5267923" | 
"5282776" | "5299993" | "5320588" | 

"5336142" | "5336146" | "5338273" | 
"5370592" | "5385520" | "5411279" | 

"5431612" | "5441467" | "5460586" | 

"5490818" | "5492517" | "5512025" | 

"5518470" | "5538489" | "5575740" | 
"5607376" | "5626539" | "5643144" | 

"5645512" | "5669856" | "5679101" | 
"5690582" | "5762587" | "5803871" | 

"5803874" | "5803880" | "5816372" | 
"5833584" | "5871421" | "5879271" | 

"5882281" | "5897459" | "5897460" | 

"5897461" | "5913384" | "5919115" | 

"5951449" | "5967944" | "5993358" | 
"6033344" | "6042519" | "6045490" | 
"6152859" | "6179754" | "6217487" | 

"6264042" | "6283896" | "6409633" | 

"6461279" | "6554749" | "6645124" | 

"6761667" | "6811517" | "6811519" | 

"6824502" | "6849034" | "6893383" | 
"6923746" | "7097593" | "7163493").PN. 

OR ("7166062" | "7179204" | "7306546" | 

"7377882" | "7517303" | "7553260" | 
"7621850" | "7645214" | "7704191" | 

"7811209" | "7819779" | "D521577").PN. 

OR ("8002674").URPN. 

L31 $161 (("ARIZONA") near3 ("BOARD") near3 USPAT AND ON 2019/08/05 

("OF") near3 ("REGENTS") near3 ("ON") 09:50 

near3 ("BEHALF") near3 ("OF") near3 
("ARIZONA") near3 ("STATE") near3 

("UNI VERSI TY")). AANM. 

L32 11 ((“ARTEMIADIS") near3 US- AND ON 2019/08/05 

("Panagiotis")).INV. PGPUB; 09:50 

USPAT; 

USOCR 

L33 {2 (("BARKAN") near3 (“Andrew")).INV. US- AND ON 2019/08/05 

PGPUB; 09:50 

USPAT; 

USOCR 

L34 %4 ("20060052728" | "5302162" | "8246354" US- AND ON 2019/08/05 
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EAST Search History 

  

  

  

  

| "8262590").PN. PGPUB; 09:50 
USPAT 

L35 14261 \1(482/51-54).CCLS. US- OR OFF 2019/08/05 
PGPUB; 09:50 
USPAT 

L36 18209 \(A63B22/0292 or A63B22/02$ or US- AND ON 2019/08/05 
A63B69/0064 or A63B22/0235 or PGPUB; 09:50 
A63B24/0087 or A63B21/00181 or USPAT 
A63B22/0221 or A61B5/6892 or 
A61B5/1036 or A63B2220/52 or 

A63B2024/0093 or A63B2220/18).cpc. 
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

L37 {10959 $L35 or L36 US- AND ON 2019/08/05 
PGPUB; 09:50 

USPAT 

L38 $210 L37 and counterweight US- AND ON 2019/08/05 

PGPUB; 09:50 

USPAT 

L39 Y132 L38 and (tension$4 or stiff$4) US- AND ON 2019/08/05 

PGPUB; 09:50 
USPAT 

L40 {7 L39 and (belt with (two or split or dual)) %#US- AND ON 2019/08/05 

PGPUB; 09:50 

USPAT 

L41 40 L39 and (tread with (two or split or dual)) #US- AND ON 2019/08/05 

PGPUB; 09:50 

USPAT 

L42 $83 L37 and counterweight and treadmill US- AND ON 2019/08/05 

PGPUB; 09:50 

USPAT 

L43 %60 L42 and (tension$4 or stiff$4) US- AND ON 2019/08/05 

PGPUB; 09:50 

USPAT 

L44 4333 L37 and treadmill and (belt near2 (two or ¥US- AND ON 2019/08/05 

split or dual)) PGPUB; 09:50 
USPAT 

L45 $162 ("0964898" | "1082940" | "20010016542" SUS- AND ON 2019/08/05 

| "20030064862" | "20040192514" | PGPUB; 09:50 

"20040214693" | "20050209059" | USPAT; 

"20050209060" | "20050209061" | USOCR 
"20050233864" | "20060223680" | 
"20090176626" | "20090264260" | 
"20100062904" | "20100093500" | 
"2017128" | "2117957" | "2512904" | 
"3408067" | "3580340" | "3637206" | 
"3642279" | "3650529" | "3711090" | 
"3792860" | "3814420" | "3826491" | 
"4066257" | "4126326" | "4204673" | 
"4274625" | "4334676" | "4342452" | 
"4344616" | "4374587" | "4406451" | 
"4423864" | "4555108" | "4659074" | 
"4659077" | "4733858" | "4747612" | 
"4830362" | "4838543" | "4842268" | 
"5039088" | "5048821" | "5054770" | 
"5110117" | "5135447" | "5139255" | 
"5149084" | "5199934" | "5207621" | 
"5226866" | "5263910" | "5267923" | 
"5282776" | "5299993" | "5320588" | 
"5336142" | "5336146" | "5338273" | 
"5370592" | "5385520" | "5411279" | 
"5431612" | "5441467" | "5460586" |                                 
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"5490818" | "5492517" | "5512025" | 

"5518470" | "5538489" | "5575740" | 
"5607376" | "5626539" | "5643144" | 

"5645512" | "5669856" | "5679101" | 
"5690582" | "5762587" | "5803871" | 

"5803874" | "5803880" | "5816372" | 
"5833584" | "5871421" | "5879271" | 

"5882281" | "5897459" | "5897460" | 

"5897461" | "5913384" | "5919115" | 

"5951449" | "5967944" | "5993358" | 

"6033344" | "6042519" | "6045490" | 
"6152859" | "6179754" | "6217487" | 

"6264042" | "6283896" | "6409633" | 
"6461279" | "6554749" | "6645124" | 

"6761667" | "6811517" | "6811519" | 

"6824502" | "6849034" | "6893383" | 
"6923746" | "7097593" | "7163493").PN. 

OR ("7166062" | "7179204" | "7306546" | 

"7377882" | "7517303" | "7553260" | 

"7621850" | "7645214" | "7704191" | 

"7811209" | "7819779" | "D521577").PN. 

OR ("8002674").URPN. 

L46 414441 %(A61H3/008 or A63B71/0622 or US- AND ON 2019/08/05 

A63B21/4009 or A63B22/02 or PGPUB; 09:50 

A63B23/0405 or A63B21/154 or USPAT 

A63B24/0087 or A61H2201/1619 or 

A63B2220/51 or A63B2220/803 or 

A63B2220/40 or A61H2205/10).cpc. 

L47 6 ((“DIAO") near3 ("Xiumin")).1NV. US- AND ON 2019/08/05 

PGPUB; 09:50 

USPAT; 

USOCR 

L48 440 (("PURDUE") near3 ("RESEARCH") near3  {}}USPAT AND ON 2019/08/05 

("FOUNDATION")).AANM. 09:50 

L49 %20551 $L35 or L386 or L46 US- AND ON 2019/08/05 

PGPUB; 09:50 

USPAT 

L50 {1 L49 and (harness same motion same force !US- AND ON 2019/08/05 

same sensor same acceler$6 same cable {!PGPUB; 09:50 
same actuat$4) USPAT 

L511 L49 and (harness same motion same force!US- AND ON 2019/08/05 

same sensor same cable same actuat$4) PGPUB; 09:50 
USPAT 

L52 {7 L49 and (harness same force same sensor {US- AND ON 2019/08/05 

same cable same actuat$4) PGPUB; 09:50 
USPAT 

L53 $208 L49 and harness and ((tension or force) US- AND ON 2019/08/05 

same sensor) and cable and actuat$4 PGPUB; 09:50 
USPAT 

L54 61 L49 and harness and ((tension or force) US- AND ON 2019/08/05 

same sensor) and (cable same actuat$4) PGPUB; 09:50 
USPAT 

L55 45 L54 and (motion same sens$4) US- AND ON 2019/08/05 
PGPUB; 09:50 

USPAT 

L56 136 L54 and (motion with sens$4) US- AND ON 2019/08/05 
PGPUB; 09:50 

USPAT 

L57 $60 L49 and harness and ((tension or force) US- AND ON 2019/08/05 

with sens$4) and (cable same actuat$4) PGPUB; 09:50 
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{ { YUSPAT ; N ; 

L58 37 L57 and (motion with sens$4) US- AND ON 2019/08/05 
PGPUB; 09:50 
USPAT 

L59 $33 L58 and acceler$ US- AND ON 2019/08/05 
PGPUB; 09:50 
USPAT 

L60 128 L59 and signal US- AND ON 2019/08/05 
PGPUB; 09:50 
USPAT 

L61 #10 L58 and (acceler$ with chang$4) US- AND ON 2019/08/05 
PGPUB; 09:50 
USPAT 

L77 287 ((("MCBRIDE") near3 ("Keith")) OR US- OR ON 2019/08/05 
(("GLUKHOVSKY") near3 ("Arkady")) OR = $PGPUB; 09:50 

(("SMITH") near3 ("Augustine"))).INV. USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 

L78 %20 ((("BIONESS") near3 ("INC"))).AS,AANM. $USPAT OR ON 2019/08/05 
09:50 

L79 $14 2006/0229167 US- OR ON 2019/08/05 
PGPUB; 10:11 

USPAT 

L80 414 2006/0229167 US- OR ON 2019/08/05 
PGPUB; 10:11 

USPAT 

L81 #0 (2006/0229167).CCLS. US- OR OFF 2019/08/05 
PGPUB; 10:11 

USPAT; 
USOCR 

L82 %2 "20060229167" US- OR ON 2019/08/05 
PGPUB; 10:12 

USPAT 

L83 #16 (US-20170027803-$ or US-20060229167- %US- OR ON 2019/08/05 
$).did. or (US-5314390-$ or US-6880487-$!/PGPUB; 10:12 
or US-5830162-$ or US-7381163-$ or US- $USPAT; 
7125388-$ or US-4423864-$ or US- USOCR 
7621850-$ or US-8002674-$ or US- 
8550962-$ or US-4204673-$ or US- 
4733858-$ or US-9713439-$ or US- 

7998040-$).did. or (US-3408067-$).did. 

L84 %6 (US-0018249-$ | US-0143198-$ | US- US- OR ON 2019/08/05 
0229167-$ | US-20040143198-$ | US- PGPUB; 10:13 
20060229167-$ | US-20120018249- USPAT 
$).DID. 

L85 $21 (US-20170027803-$ or US-20060229167-$%US- OR ON 2019/08/05 
or US-20120018249-$ or US- PGPUB; 10:13 

20040143198-$).did. or (US-5314390-$ or HUSPAT; 
US-6880487-$ or US-5830162-$ or US- USOCR 
7381163-$ or US-7125388-$ or US- 
4423864-$ or US-7621850-$ or US- 

8002674-$ or US-8550962-$ or US- 
4204673-$ or US-4733858-$ or US- 

9713439-$ or US-7998040-$ or US- 
0229167-$ or US-0143198-$ or US- 

0018249-$).did. or (US-3408067-$).did. 

L86 #8 85 and (trip$4 or fall$4) US- OR ON 2019/08/05 
PGPUB; 10:13 
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EAST Search History 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

ft N HUSPAT 

L87 41 85 and (trip$4 or fall$4) with sensor US- OR ON 2019/08/05 
PGPUB; 10:16 
USPAT 

L88 4434 ("0131163" | "0407724" | "1050400" | US- OR ON 2019/08/05 
"1192832" | "2117957" | "2227526" | PGPUB; 10:19 
"2399915" | "2765786" | "2969768" | USPAT; 
"3047291" | "3118315" | "3195889" | USOCR 
"3222061" | "3323366" | "3364736" | 

"3408067" | "3465592" | "3485213" | 
"3529474" | "3602502" | "3709197" | 

"3711089" | "3750479" | "3778052" | 
"3784194" | "3814417" | "3826491" | 

"3892404" | "3894437" | "3941377" | 

"3961751" | "3970302" | "4023795" | 
"4074903" | "4087088" | "4122840" | 

"4249725" | "4383684" | "4416293" | 
"4496147" | "4550908" | "4681316" | 

"4691694" | "4709918" | "4733858" | 

"4813667" | "4878384" | "4900013" | 
"4907797" | "4911430" | "4928708" | 

"4958830" | "4973044" | "5050590" | 

"5080109" | "5088504" | "5186695" | 

"5192305" | "5273502" | "5311880" | 
"5388591" | "5623944").PN. OR ("143198" 
| "18249" | "2004/0143198" | "229167" | 
"3408067" | "4204673" | "4423864" | 

"4733858" | "5314390" | 
"5830162").URPN. 

L89 7 88 and (trip$4 or fall$4) with sensor US- OR ON 2019/08/05 
PGPUB; 10:22 
USPAT 

L90 19078 %(A63B21/4001 or A63B69/0002 or US- OR ON 2019/08/05 
A63B21/00181 or A63B24/0087 or PGPUB; 10:24 
A63B23/0464 or A63B21/068 or USPAT 
A63B69/0064 or A63B21/4007 or 
A63B2225/50 or A63B2225/20 or 

A63B2220/805 or A63B2220/54 or 
A63B2220/51 or A63B2220/40 or 
A63B2220/30 or A63B2220/10 or 
A63B2071/0018 or A63B2024/0093 or 

A63B23/0458 or A63B22/0235 or 
A63B71/0622 or A63B2022/0092 or 
A63B2208/0204 or A63B2022/0094).cpc. 

L91 %1934 %(A63B$ or A61H$).cpc. and (trip$4 or fall) #US- OR ON 2019/08/05 
with (catch$4 or prevent$4) PGPUB; 10:25 

USPAT 

L92 tH 91 and (rope or cord or tether or strap) US- OR ON 2019/08/05 
with (length) with (adjust$4) with sensor ‘{PGPUB; 10:27 

USPAT 

L93 $23 91 and ((rope or cord or tether or strap) {#US- OR ON 2019/08/05 
with (adjust$4)) same sens$4 PGPUB; 10:29 

USPAT 

L94 $11 93 and acceler$4 US- OR ON 2019/08/05 
PGPUB; 10:34 
USPAT 

L95 22 93 and accelerat$4 US- OR ON 2019/08/05 
PGPUB; 10:34 
USPAT 

S127 (("ARIZONA") near3 ("BOARD") near3 USPAT AND ON 2017/04/13                                 
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EAST Search History 

("OF") near3 ("REGENTS") near3 ("ON") 15:24 

near3 ("BEHALF") near3 ("OF") near3 

("ARIZONA") near3 ("STATE") near3 

“UNI VERSI TY")). AANM. ( 
S24 (("ARTEMIADIS") near3 US- AND ON 2017/04/13 

( 

  

  

  

  

  

  

  

  

  

  

"Panagiotis")).INV. PGPUB; 15:24 
USPAT; 
USOCR 

s3 iH (("BARKAN") near3 ("Andrew")).INV. US- AND ON 2017/04/13 
PGPUB; 15:24 
USPAT; 
USOCR 

S44 ("20060052728" | "5302162" | "8246354" US- AND ON 2017/04/13 
| "8262590").PN. PGPUB; 15:25 

USPAT 

S5 14265 {(482/51-54).CCLS. US- OR OFF 2017/04/13 
PGPUB; 15:27 
USPAT 

S6 15888 4{(A63B22/0292 or A63B22/02$ or US- AND ON 2017/04/13 
A63B69/0064 or A63B22/0235 or PGPUB; 15:28 
A63B24/0087 or A63B21/00181 or USPAT 
A63B22/0221 or A61B5/6892 or 

A61B5/1036 or A63B2220/52 or 

A63B2024/0093 or A63B2220/18).cpc. 
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

S7 $8655 %S5 or S6 US- AND ON 2017/04/13 
PGPUB; 15:28 

USPAT 

$8 161 $7 and counterweight US- AND ON 2017/04/13 

PGPUB; 15:28 

USPAT 

$9 102 $8 and (tension$4 or stiff$4) US- AND ON 2017/04/13 

PGPUB; 15:29 

USPAT 

$10 %5 $9 and (belt with (two or split or dual)) US- AND ON 2017/04/13 

PGPUB; 15:29 

USPAT 

$11 #0 $9 and (tread with (two or split or dual)) #US- AND ON 2017/04/13 

PGPUB; 15:31 

USPAT 

$12 155 S7 and counterweight and treadmill US- AND ON 2017/04/13 

PGPUB; 15:31 

USPAT 

$13 #38 $12 and (tension$4 or stiff$4) US- AND ON 2017/04/13 

PGPUB; 15:31 

USPAT 

$14 4268 $7 and treadmill and (belt near2 (two or 4#US- AND ON 2017/04/13 

split or dual)) PGPUB; 15:34 

USPAT 

S15 #152 ("0964898" | "1082940" | "20010016542" #US- AND ON 2017/04/14 
| "20030064862" | "20040192514" | PGPUB; 22:19 

"20040214693" | "20050209059" | USPAT; 

"20050209060" | "20050209061" | USOCR 

"20050233864" | "20060223680" | 
"20090176626" | "20090264260" | 
"20100062904" | "20100093500" | 
"2017128" | "2117957" | "2512904" | 
"3408067" | "3580340" | "3637206" | 
"3642279" | "3650529" | "3711090" | 
"3792860" | "3814420" | "3826491" |                                 
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EAST Search History 

"4066257" | "4126326" | "4204673" | 
"4274625" | "4334676" | "4342452" | 
"4344616" | "4374587" | "4406451" | 
"4423864" | "4555108" | "4659074" | 
"4659077" | "4733858" | "4747612" | 
"4830362" | "4838543" | "4842268" | 
"5039088" | "5048821" | "5054770" | 
"5110117" | "5135447" | "5139255" | 
"5149084" | "5199934" | "5207621" | 
"5226866" | "5263910" | "5267923" | 
"5282776" | "5299993" | "5320588" | 
"5336142" | "5336146" | "5338273" | 
"5370592" | "5385520" | "5411279" | 
"5431612" | "5441467" | "5460586" | 
"5490818" | "5492517" | "5512025" | 
"5518470" | "5538489" | "5575740" | 
"5607376" | "5626539" | "5643144" | 
"5645512" | "5669856" | "5679101" | 
"5690582" | "5762587" | "5803871" | 
"5803874" | "5803880" | "5816372" | 
"5833584" | "5871421" | "5879271" | 
"5882281" | "5897459" | "5897460" | 
"5897461" | "5913384" | "5919115" | 
"5951449" | "5967944" | "5993358" | 
"6033344" | "6042519" | "6045490" | 
"6152859" | "6179754" | "6217487" | 
"6264042" | "6283896" | "6409633" | 
"6461279" | "6554749" | "6645124" | 
"6761667" | "6811517" | "6811519" | 
"6824502" | "6849034" | "6893383" | 
"6923746" | "7097593" | "7163493").PN. 
OR ("7166062" | "7179204" | "7306546" | 
"7377882" | "7517303" | "7553260" | 
"7621850" | "7645214" | "7704191" | 
"7811209" | "7819779" | "D521577").PN. 
OR ("8002674").URPN.     

    

  
  

    

    

  
                              
  

$31 164 (("ARIZONA") near3 ("BOARD") near3 USPAT AND ON 2018/04/02 
("OF") near3 ("REGENTS") near3 ("ON") 09:03 
near3 ("BEHALF") near3 ("OF") near3 

("ARIZONA") near3 ("STATE") near3 
("UNI VERSI TY")). AANM. 

$32 18 (("ARTEMIADIS") near3 US- AND ON 2018/04/02 
("Panagiotis")).INV. PGPUB; 09:03 

USPAT; 
USOCR 

$33 {12 (("BARKAN") near3 (“Andrew")).INV. US- AND ON 2018/04/02 
PGPUB; 09:03 
USPAT; 
USOCR 

$34 4 ("20060052728" | "5302162" | "8246354" {IUS- AND ON 2018/04/02 
| "8262590").PN. PGPUB; 09:03 

USPAT 

$35 14266 {{(482/51-54).CCLS. US- OR OFF 2018/04/02 
PGPUB; 09:03 
USPAT 

$36 16818 |{(A63B22/0292 or A63B22/02$ or US- AND ON 2018/04/02 
A63B69/0064 or A63B22/0235 or PGPUB; 09:03 
A63B24/0087 or A63B21/00181 or USPAT 
A63B22/0221 or A61B5/6892 or 
A61B5/1036 or A63B2220/52 or 
A63B2024/0093 or A63B2220/18).cpc. 

1S37 19574 1S35 or S36 US- HAND HON 4201 8/04/02) 
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EAST Search History 

    

    

    

    

    

    

  
  

    

PGPUB; 09:03 

USPAT 

$38 #180 $37 and counterweight US- AND ON 2018/04/02 

PGPUB; 09:03 

USPAT 

$39 #113 $38 and (tension$4 or stiff$4) US- AND ON 2018/04/02 

PGPUB; 09:03 

USPAT 

S40 17 $39 and (belt with (two or split or dual)) %US- AND ON 2018/04/02 
PGPUB; 09:03 

USPAT 

S41 #0 $39 and (tread with (two or split or dual)) $US- AND ON 2018/04/02 
PGPUB; 09:03 

USPAT 

S42 166 $37 and counterweight and treadmill US- AND ON 2018/04/02 

PGPUB; 09:03 

USPAT 

S43 446 S42 and (tension$4 or stiff$4) US- AND ON 2018/04/02 

PGPUB; 09:03 

USPAT 

S44 3289 $37 and treadmill and (belt near2 (two or #US- AND ON 2018/04/02 
split or dual)) PGPUB; 09:03 

USPAT 

S45 #154 ("0964898" | "1082940" | "20010016542" #US- AND ON 2018/04/02 

| "20030064862" | "20040192514" | PGPUB; 09:03 

"20040214693" | "20050209059" | USPAT; 

"20050209060" | "20050209061" | USOCR 

"20050233864" | "20060223680" | 
"20090176626" | "20090264260" | 
"20100062904" | "20100093500" | 
"2017128" | "2117957" | "2512904" | 
"3408067" | "3580340" | "3637206" | 
"3642279" | "3650529" | "3711090" | 
"3792860" | "3814420" | "3826491" | 
"4066257" | "4126326" | "4204673" | 
"4274625" | "4334676" | "4342452" | 
"4344616" | "4374587" | "4406451" | 
"4423864" | "4555108" | "4659074" | 
"4659077" | "4733858" | "4747612" | 
"4830362" | "4838543" | "4842268" | 
"5039088" | "5048821" | "5054770" | 
"5110117" | "5135447" | "5139255" | 
"5149084" | "5199934" | "5207621" | 
"5226866" | "5263910" | "5267923" | 
"5282776" | "5299993" | "5320588" | 
"5336142" | "5336146" | "5338273" | 
"5370592" | "5385520" | "5411279" | 
"5431612" | "5441467" | "5460586" | 
"5490818" | "5492517" | "5512025" | 
"5518470" | "5538489" | "5575740" | 
"5607376" | "5626539" | "5643144" | 
"5645512" | "5669856" | "5679101" | 
"5690582" | "5762587" | "5803871" | 
"5803874" | "5803880" | "5816372" | 
"5833584" | "5871421" | "5879271" | 
"5882281" | "5897459" | "5897460" | 
"5897461" | "5913384" | "5919115" | 
"5951449" | "5967944" | "5993358" | 
"6033344" | "6042519" | "6045490" | 
"6152859" | "6179754" | "6217487" | 
"6264042" | "6283896" | "6409633" |                                 

file:///C/Users/gatkinson/Documents/e-Red%20Folder/1589673 1/EASTSearchHistory. 1589673 1_Accessible Version .htm[8/5/2019 11:19:35 AM]

Page 00064

Aretech LLC - Exhibit 1005, Page 00064



EAST Search History 

  
  

  
  

    

    

    

    

    

    

    

  
  

    

    

    

    

                                      

"6461279" | "6554749" | "6645124" | 

"6761667" | "6811517" | "6811519" | 

"6824502" | "6849034" | "6893383" | 
"6923746" | "7097593" | "7163493").PN. 

OR ("7166062" | "7179204" | "7306546" | 
"7377882" | "7517303" | "7553260" | 

"7621850" | "7645214" | "7704191" | 

"7811209" | "7819779" | "D521577").PN. 

OR ("8002674").URPN. 

S46 #12052 %(A61H3/008 or A63B71/0622 or US- AND ON 2018/04/02 
A63B21/4009 or A63B22/02 or PGPUB; 09:06 
A63B23/0405 or A63B21/154 or USPAT 

A63B24/0087 or A61H2201/1619 or 

A63B2220/51 or A63B2220/803 or 

A63B2220/40 or A61H2205/10).cpc. 

S47 v4 ((“DIAO") near3 ("Xiumin")).1NV. US- AND ON 2018/04/02 

PGPUB; 09:07 
USPAT; 

USOCR 

S48 1257 (("PURDUE") near3 ("RESEARCH") near3 #}USPAT AND ON 2018/04/02 

("FOUNDATION")).AANM. 09:07 

S49 417607 %S35 or S36 or S46 US- AND ON 2018/04/02 
PGPUB; 09:11 

USPAT 

$50 #0 S49 and (harness same motion same force!iUS- AND ON 2018/04/02 

same sensor same acceler$6 same cable #PGPUB; 09:23 
same actuat$4) USPAT 

$51 40 S49 and (harness same motion same force}}US- AND ON 2018/04/02 

same sensor same cable same actuat$4) PGPUB; 09:23 
USPAT 

S52 32 S49 and (harness same force same sensor }}US- AND ON 2018/04/02 
same cable same actuat$4) PGPUB; 09:23 

USPAT 

$53 #151 S49 and harness and ((tension or force) US- AND ON 2018/04/02 

same sensor) and cable and actuat$4 PGPUB; 09:25 
USPAT 

S54 145 S49 and harness and ((tension or force) US- AND ON 2018/04/02 

same sensor) and (cable same actuat$4) #PGPUB; 09:25 
USPAT 

S55 134 $54 and (motion same sens$4) US- AND ON 2018/04/02 

PGPUB; 09:25 
USPAT 

S56 126 $54 and (motion with sens$4) US- AND ON 2018/04/02 

PGPUB; 09:25 
USPAT 

S57 144 S49 and harness and ((tension or force) US- AND ON 2018/04/02 

with sens$4) and (cable same actuat$4) PGPUB; 09:26 
USPAT 

S58 25 $57 and (motion with sens$4) US- AND ON 2018/04/02 

PGPUB; 09:26 
USPAT 

S59 $21 $58 and acceler$ US- AND ON 2018/04/02 

PGPUB; 09:26 
USPAT 

S60 #20 $59 and signal US- AND ON 2018/04/02 

PGPUB; 09:28 
USPAT 

(S61 9 (S58 and (acceler$ with chang$4) US- AND JON (2018/04/02   
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PGPUB; ‘J09:58 
WUSPAT 

EAST Search History (Interference) 

Ref jHits iSearch Query DBs {Default {Plurals Time 
# Operator Stamp 

L16 #0 (treadmill with belt with (split or two or dual) US- AND ON 2019/08/05 
with (tension or stiffness) with motor with track i$PGPUB; 09:50 

with spring with lever with counterweight with #USPAT 

(harness or body) with (column or post)).clm. 

L17 40 (treadmill with belt with (split or two or dual) US- AND ON 2019/08/05 

with (tension or stiffness) with motor with track $PGPUB; 09:50 

with lever with counterweight with (harness or YUSPAT 
body) with (column or post)).clm. 

L18 #0 (treadmill with belt with (split or two or dual) US- AND ON 2019/08/05 

with (tension or stiffness) with motor with track §$PGPUB; 09:50 

with lever with counterweight with (column or 4USPAT 

post)).clm. 

L19 {0 (treadmill with belt with (split or two or dual) US- AND ON 2019/08/05 

with (tension or stiffness) with motor with track $PGPUB; 09:50 

with lever with counterweight ).clm. USPAT 

L20 40 (treadmill with belt with (tension or stiffness) US- AND ON 2019/08/05 

with motor with track with lever with PGPUB; 09:50 

counterweight ).clm. USPAT 

L21 #0 (treadmill with belt with (tension or stiffness) US- AND ON 2019/08/05 

with track with lever with counterweight ).clm. #PGPUB; 09:50 

USPAT 

L22 10 (treadmill with (tension or stiffness) with track yUS- AND ON 2019/08/05 

with lever with counterweight ).clm. PGPUB; 09:50 

USPAT 

L23 10 (treadmill with (tension or stiffness) with track yUS- AND ON 2019/08/05 

with counterweight ).clm. PGPUB; 09:50 

USPAT 

L24 40 (treadmill with (tension or stiffness) with US- AND ON 2019/08/05 

counterweight ).clm. PGPUB; 09:50 

USPAT 

L25 v4 (treadmill with counterweight ).clm. US- AND ON 2019/08/05 
PGPUB; 09:50 

USPAT 

L26 40 (treadmill with (tension or stiffness) with US- AND ON 2019/08/05 

counterweight ).clm. PGPUB; 09:50 

USPAT 

L27 #0 (treadmill with belt with (split or two or dual) US- AND ON 2019/08/05 

with (tension or stiffness) with motor with track #PGPUB; 09:50 

with spring with lever ).clm. USPAT 

L28 {0 (treadmill with belt with (split or two or dual) US- AND ON 2019/08/05 

with (tension or stiffness) with motor with lever #PGPUB; 09:50 
).clm. USPAT 

L29 2 (treadmill with belt with (split or two or dual) US- AND ON 2019/08/05 

with (tension or stiffness) with lever ).clm. PGPUB; 09:50 

USPAT 

L30 4 (treadmill with belt with (split or two or dual) US- AND ON 2019/08/05 

with (tension or stiffness) ).clm. PGPUB; 09:50 

USPAT 

L62 #0 (treadmill with belt with (split or two or dual) US- AND ON 2019/08/05 

with (tension or stiffness) with motor with track i$PGPUB; 09:50 

with spring with lever with counterweight with $USPAT                                 
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— (harness or body) with (column or post)).clm. | , N 

L63 {YO (treadmill with belt with (split or two or dual) US- AND ON 2019/08/05 
with (tension or stiffness) with motor with track §PGPUB; 09:50 

with lever with counterweight with (harness or }USPAT 

body) with (column or post)).clm. 

L64 #0 (treadmill with belt with (split or two or dual) US- AND ON 2019/08/05 

with (tension or stiffness) with motor with track i$PGPUB; 09:50 

with lever with counterweight with (column or #USPAT 
post)).clm. 

L65 YO (treadmill with belt with (split or two or dual) US- AND ON 2019/08/05 

with (tension or stiffness) with motor with track #PGPUB; 09:50 

with lever with counterweight ).clm. USPAT 

L66 40 (treadmill with belt with (tension or stiffness) US- AND ON 2019/08/05 

with motor with track with lever with PGPUB; 09:50 

counterweight ).clm. USPAT 

L67 40 (treadmill with belt with (tension or stiffness) US- AND ON 2019/08/05 

with track with lever with counterweight ).clm. {;PGPUB; 09:50 

USPAT 

L68 40 (treadmill with (tension or stiffness) with track 4US- AND ON 2019/08/05 

with lever with counterweight ).clm. PGPUB; 09:50 

USPAT 

L69 40 (treadmill with (tension or stiffness) with track US- AND ON 2019/08/05 

with counterweight ).clm. PGPUB; 09:50 

USPAT 

L70 40 (treadmill with (tension or stiffness) with US- AND ON 2019/08/05 

counterweight ).clm. PGPUB; 09:50 

USPAT 

L71 4 (treadmill with counterweight ).clm. US- AND ON 2019/08/05 

PGPUB; 09:50 

USPAT 

L72 #0 (treadmill with (tension or stiffness) with US- AND ON 2019/08/05 
counterweight ).clm. PGPUB; 09:50 

USPAT 

L73 #0 (treadmill with belt with (split or two or dual) US- AND ON 2019/08/05 

with (tension or stiffness) with motor with track §PGPUB; 09:50 

with spring with lever ).clm. USPAT 

L74 40 (treadmill with belt with (split or two or dual) US- AND ON 2019/08/05 

with (tension or stiffness) with motor with lever iPGPUB; 09:50 

).clm. USPAT 

L75 ¥2 (treadmill with belt with (split or two or dual) US- AND ON 2019/08/05 

with (tension or stiffness) with lever ).clm. PGPUB; 09:50 
USPAT 

L76 4 (treadmill with belt with (split or two or dual) US- AND ON 2019/08/05 

with (tension or stiffness) ).clm. PGPUB; 09:50 

USPAT 

$16 HO (treadmill with belt with (split or two or dual) US- AND ON 2017/04/14 

with (tension or stiffness) with motor with track #PGPUB; 23:04 

with spring with lever with counterweight with $USPAT 

(harness or body) with (column or post)).clm. 

$17 40 (treadmill with belt with (split or two or dual) US- AND ON 2017/04/14 

with (tension or stiffness) with motor with track §$PGPUB; 23:04 
with lever with counterweight with (harness or }USPAT 

body) with (column or post)).clm. 

$18 40 (treadmill with belt with (split or two or dual) US- AND ON 2017/04/14 

with (tension or stiffness) with motor with track $PGPUB; 23:04 

with lever with counterweight with (column or $USPAT 

post)).clm. 

re ene | i y   
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$19 40 (treadmill with belt with (split or two or dual) US- AND ON 2017/04/14 

with (tension or stiffness) with motor with track $PGPUB; 23:04 

with lever with counterweight ).clm. USPAT 

$20 #0 (treadmill with belt with (tension or stiffness) US- AND ON 2017/04/14 

with motor with track with lever with PGPUB; 23:04 

counterweight ).clm. USPAT 

$21 #0 (treadmill with belt with (tension or stiffness) US- AND ON 2017/04/14 

with track with lever with counterweight ).clm. #PGPUB; 23:04 

USPAT 

$22 #0 (treadmill with (tension or stiffness) with track #US- AND ON 2017/04/14 

with lever with counterweight ).clm. PGPUB; 23:04 

USPAT 

$23 #0 (treadmill with (tension or stiffness) with track #US- AND ON 2017/04/14 

with counterweight ).clm. PGPUB; 23:04 

USPAT 

$24 40 (treadmill with (tension or stiffness) with US- AND ON 2017/04/14 

counterweight ).clm. PGPUB; 23:04 

USPAT 

$25 ¥2 (treadmill with counterweight ).clm. US- AND ON 2017/04/14 

PGPUB; 23:04 

USPAT 

$26 #0 (treadmill with (tension or stiffness) with US- AND ON 2017/04/14 
counterweight ).clm. PGPUB; 23:05 

USPAT 

$27 0 (treadmill with belt with (split or two or dual) US- AND ON 2017/04/14 

with (tension or stiffness) with motor with track #PGPUB; 23:05 

with spring with lever ).clm. USPAT 

$28 40 (treadmill with belt with (split or two or dual) US- AND ON 2017/04/14 

with (tension or stiffness) with motor with lever §PGPUB; 23:05 

).clm. USPAT 

$29 11 (treadmill with belt with (split or two or dual) US- AND ON 2017/04/14 

with (tension or stiffness) with lever ).clm. PGPUB; 23:06 
USPAT 

$30 ¥2 (treadmill with belt with (split or two or dual) US- AND ON 2017/04/14 

with (tension or stiffness) ).clm. PGPUB; 23:06 

USPAT 

S62 40 (treadmill with belt with (split or two or dual) US- AND ON 2018/04/02 
with (tension or stiffness) with motor with track $PGPUB; 09:03 

with spring with lever with counterweight with $USPAT 

(harness or body) with (column or post)).clm. 

$63 10 (treadmill with belt with (split or two or dual) US- AND ON 2018/04/02 
with (tension or stiffness) with motor with track #PGPUB; 09:03 
with lever with counterweight with (harness or }USPAT 

body) with (column or post)).clm. 

$64 40 (treadmill with belt with (split or two or dual) US- AND ON 2018/04/02 
with (tension or stiffness) with motor with track i$PGPUB; 09:03 

with lever with counterweight with (column or #USPAT 

post)).clm. 

$65 0 (treadmill with belt with (split or two or dual) US- AND ON 2018/04/02 
with (tension or stiffness) with motor with track #PGPUB; 09:03 

with lever with counterweight ).clm. USPAT 

S66 #0 (treadmill with belt with (tension or stiffness) US- AND ON 2018/04/02 
with motor with track with lever with PGPUB; 09:03 

counterweight ).clm. USPAT 

S67 40 (treadmill with belt with (tension or stiffness) US- AND ON 2018/04/02 
with track with lever with counterweight ).clm. §PGPUB; 09:03 

USPAT 

i i} ql i y] i Nl 
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$68 10 (treadmill with (tension or stiffness) with track US- AND ON 2018/04/02 

with lever with counterweight ).clm. PGPUB; 09:03 

USPAT 

S69 #0 (treadmill with (tension or stiffness) with track 4US- AND ON 2018/04/02 

with counterweight ).clm. PGPUB; 09:03 

USPAT 

$70 #0 (treadmill with (tension or stiffness) with US- AND ON 2018/04/02 

counterweight ).clm. PGPUB; 09:03 

USPAT 

$71 48 (treadmill with counterweight ).clm. US- AND ON 2018/04/02 

PGPUB; 09:03 

USPAT 

$72 40 (treadmill with (tension or stiffness) with US- AND ON 2018/04/02 

counterweight ).clm. PGPUB; 09:03 

USPAT 

$73 40 (treadmill with belt with (split or two or dual) US- AND ON 2018/04/02 
with (tension or stiffness) with motor with track i$PGPUB; 09:03 

with spring with lever ).clm. USPAT 

$74 40 (treadmill with belt with (split or two or dual) US- AND ON 2018/04/02 

with (tension or stiffness) with motor with lever {PGPUB; 09:03 

).clm. USPAT 

$75 ¥2 (treadmill with belt with (split or two or dual) US- AND ON 2018/04/02 
with (tension or stiffness) with lever ).clm. PGPUB; 09:03 

USPAT 

$76 {4 (treadmill with belt with (split or two or dual) US- AND ON 2018/04/02 

with (tension or stiffness) ).clm. PGPUB; 09:03 

USPAT           
8/5/2019 11:19:33 AM 
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Foreign Priority claimed: O Yes @©No 

35 USC 119 (a-d) conditions met: LK Yes No LK Met After Allowance 

Verified and Acknowledged: GARRETT K ATKINSON/_|_ || 
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Title: METHODS AND APPARATUS FOR BODY WEIGHT SUPPORT 
, SYSTEM 

FILING or 371(c) DATE CLASS GROUP ART UNIT ATTORNEY DOCKET NO. 

02/14/2018 482 3784 BION-051/12US 307799- 
2333 

RULE 

APPLICANTS 

Bioness Inc., Valencia, CA, UNITED STATES 

INVENTORS 

Keith MCBRIDE Ventura, CA, UNITED STATES 

Arkady GLUKHOVSKY Valencia, CA, UNITED STATES 

Augustine SMITH Santa Clarita, CA, UNITED STATES 

CONTINUING DATA 

This application has PRO of 62458648 02/14/2017 

FOREIGN APPLICATIONS 

IF REQUIRED, FOREIGN LICENSE GRANTED** 

03/08/2018 

STATE OR COUNTRY 

UNITED STATES 

ADDRESS 

COOLEY LLP 

ATTN: IP Docketing Department 
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Suite 700 
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UNITED STATES 
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To: zlPPatentDocketingMailboxUS@cooley.com,, 
From: PAIR_eOfficeAction@uspto.gov 
Ce: PAIR_eOfficeAction@uspto.gov 
Subject: Private PAIR Correspondence Notification for Customer Number 58249 

Aug 08, 2019 03:27:01 AM 

Dear PAIR Customer: 

COOLEY LLP 
ATTN: IP Docketing Department 

1299 Pennsylvania Avenue, NW 

Suite 700 
Washington, DC 20004 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 58249 , 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 Document Mailroom Date Attorney Docket No. 
15896731 CTNF 08/08/2019 BION-051/12US 307799-2333 

892 08/08/2019 BION-051/12US 307799-2333 
OA.APPENDIX 08/08/2019 BION-051/12US 307799-2333 

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