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ABSTRACT 

Operation of a handpiece is sensed, such as by detecting 
temperature and/or vibration associated With one or more of 
the bearing rings supporting the turbine in the handpiece. 
When operation exceeds a threshold, a visual or audible indi 
cation is provided, and poWer to the turbine may be inter 
rupted. The sensor(s) may be built into the handpiece, or be 
part of a removable girdle placed on the handpiece. Typically, 
the handpiece is used for dental or medical applications. 
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DENTAL HANDPIECE PERFORMANCE 
SENSOR 

[0001] This application claims priority from US. patent 
application Ser. No. 12/319,792, ?led Jan. 12, 2009 (the “par 
ent application”), Which in turn claims priority from US. 
patent application Ser. No. 61/198,794, ?led Nov. 10, 2008. 
The parent application also claims priority from PCT patent 
application serial no. PCT/US. Ser. No. 07/ 15922, ?led Jul. 
12, 2007, Which in turn claims priority from US. patent 
application Ser. Nos. 11/485,820, 11/485,828 and 11/485, 
829, each ?led on Jul. 13, 2006, and having a common inven 
tor and assignee hereWith. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to a performance sen 
sor, and more particularly, is directed to a performance sensor 
for a handheld dental drill. 
[0003] For medical products, such as pharmaceuticals and 
devices, some government regulations de?ne information 
about the product as being part of the product. Regulations 
from different governments may con?ict. 
[0004] Certain government regulations further de?ne the 
“label” for a medical product as comprising certain informa 
tion a?ixed to the product’s container as Well as certain infor 
mation accompanying the product, such as a Written sheet 
With usage instructions or other information. 
[0005] Government regulations for medical products differ 
by country, and may include requirements such as: 

[0006] making information available in Braille or audio 
for blind or partially-sighted customers, 

[0007] providing usage instructions in particular lan 
guagqs); 

[0008] recording and reporting, Within a ?rst time 
period, of fatal or life-threatening experiences With the 
medical product, 

[0009] recording and reporting, Within a second time 
period, of serious, unexpected, adverse experiences With 
the medical product, 

[0010] recording and reporting, Within a third time 
period, of all adverse experiences With the medical prod 
uct, 

[0011] storing, for a fourth time period, of all correspon 
dence relating to experiences With the medical product, 
and 

[0012] ability to track a medical product through its life 
cycle, de?ned as all or part of manufacturing, distribu 
tion and usage. 

Further, a single medical product may be subject to different 
regulatory or procedural regimes, depending on hoW the 
product is used, e.g., given by a physician, or used by a 
consumer at home. 

[0013] Best practices suggest that recording negative qual 
ity experiences, adverse reactions and other information asso 
ciated With lot numbers or serial numbers helps focus quality 
initiatives. 
[0014] In regions such as Europe, a medical products 
manufacturer or distributor may have to comply With prepar 
ing product labels in approximately 20 different languages. 
[0015] A product distributor is a party other than the manu 
facturer, end user, or end user’s medical services provider. 
Thus, a pharmacy can serve as a distributor. lntemet Publica 
tion http://WWW.devicelink.com/pmpn/archive/98/09/005. 
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html discloses a medical packaging system for a medical 
products manufacturer, Which utiliZes a multilingual labeling 
sub-system in order to comply With European multiple-lan 
guage labeling requirements. The sub-system scans a route 
sheet for a speci?c product code, and then compiles variable 
text, including language(s) for labels. A medical products 
manufacturer uses a language database, programs its printers 
to pull information from the database, and prints on packages 
produced from form-?ll-seal machines. 
[0016] It Will be appreciated that the needs and capabilities 
of a manufacturer are different than those of a distributor. For 
branded products from certain manufacturers that are distrib 
uted by multiple distributors, being able to prove that problem 
products Were distributed by other than a speci?ed distributor 
is of interest. Speci?cally, in products liability laWsuits Where 
it is substantially impossible to prove Which distributor dis 
tributed the problem products, it may be the case that liability 
is assigned to all distributors typically in proportion to their 
market share. Thus, the distributors With the largest market 
share have an interest in proving that the problem products 
came from distributors other than themselves. 
[0017] US. Publication No. 20030229543 to Shannon M. 
Zimmerman et al. relates to centraliZed management of pack 
aging data With rule-based content validation, Which provides 
an online environment Whereby manufacturers manage pack 
aging data for their products. FIG. 14 illustrates translations 
data entry WindoW 108E of user interface 101 that alloWs the 
user to select one or more languages 136 for translation and 

printing on a label of the packaging data. In this manner, any 
text printed on the label may be multilingual. Another con 
cern for medical products is that the device be properly pro 
grammed and used. For example, infusion pumps should be 
programmed to dispense the correct dose. At present, each 
device has its oWn user interface and terminology including 
dosing units. Further, nurses calibrate devices in different 
Ways: manually, via monitors, or via the device itself. Some 
hospitals develop rule libraries of drug dosing units and dos 
age limits, and they load the rule libraries into the devices, 
along With actions required and/or suggested if something is 
out of range. It has been proposed to add monitoring and 
interruption capability to patient-controlled infusion devices. 
[0018] Some medical devices are too small to have barcode 
labels af?xed to the device. A?ixing such labels particularly 
increases labeling, storage and transportation costs. Some 
small manufacturers are unWilling to invest in labeling sys 
tems to comply With lot and expiration barcode requirements, 
or af?xing radio frequency identi?cation (RFID) tags. 
[0019] It is knoWn to print information such as a bar code 
With electrically conductive ink. As used herein and in the 
claims, bar code refers to a conventional bar code, a data 
matrix, and techniques for representing printed information 
in condensed form relative to alphanumeric text. 
[0020] Mobile communications have been proposed in the 
health area. SlMpill, a South African ?rm, makes a small 
device that clips on to a medication bottle and sends a text 
message to a central computer When the cap is removed. If no 
message arrives, the central computer sends a text message 
reminder to the patient’s mobile phone. 
[0021] As another example, LG, a South Korean handset 
manufacturer, sells a phone With a built-in blood glucose 
meter, for use by diabetics, that transmits readings to a com 
puter for further analysis. 
[0022] A further example is the AlleCare P3 holster for an 
Epipen, described at WWW.allecare.com. An Epipen is an 
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inj ector containing Epinephrine that delays anaphylactic 
reaction to allergy, the anaphylactic reaction possibly leading 
to death. The P3 holster transmits a satellite location signal 
When the Epipen is removed therefrom. If the signal is not 
deactivated Within a minute, an operator noti?es emergency 
services that the user is in crisis. 
[0023] Another example is US. Pat. No. 6,992,580, 
assigned to Motorola, Inc., that discloses a portable commu 
nication device With tWo sensors, for sensing the user’s envi 
ronment and/or a biometric characteristic of the user, such as 
heart rate. An example, from the automotive ?eld, of trans 
mitting sensor readings in conjunction With location is the 
General Motors OnStar system. Within seconds of a moderate 
to severe vehicle crash, the vehicle’s OnStar module Will send 
a message to the OnStar Call Center (OCC) through a cellular 
connection, informing an advisor at the call center that a crash 
has occurred. A voice connection betWeen the advisor and the 
vehicle occupants is established. The advisor then can con 
ference in 911 dispatch or a public safety ansWering point 
(PSAP), Which determines if emergency services are neces 
sary. If there is no response from the occupants, the advisor 
can provide the emergency dispatcher With the crash infor 
mation from the vehicle’s sensing and diagnostic module that 
reveals the severity of the crash. The dispatcher can identify 
What emergency services may be appropriate. Using the Glo 
bal Positioning System (GPS) satellites, OnStar advisors are 
able to tell emergency Workers the location of the vehicle. 
[0024] As another example, it is knoWn to place a GPS 
sensor on a portable x-ray machine. 

[0025] It is expected that government regulations, the needs 
of customers for more information, as Well as the desire to 
provide more features to customers, Will result in increasing 
demands relating to the scope and availability of product 
information. For example, When customers can track their 
goods through the distribution process, the customers can 
treat distributor facilities as the customers’ inventory Ware 
houses. 
[0026] Accordingly, there is room for improved communi 
cation regarding the status of emergency devices. 

SUMMARY OF THE INVENTION 

[0027] In accordance With an aspect of this invention, there 
is provided a removable girdle for a handpiece, the handpiece 
having a head With a turbine supported by at least one bearing 
ring, comprising an element for detecting an operating con 
dition of the at least one bearing ring, and at least one sensor 
for sensing Whether the detected operating condition exceeds 
a threshold, and for providing an indication When the thresh 
old is exceeded. 
[0028] In some cases, the element consists of a ?rst band 
con?gured to correspond With a back bearing ring of the 
handpiece, and a second band con?gured to correspond With 
a front bearing ring of the handpiece. The operating condition 
is represented by the temperature and/or the vibration of the 
handpiece head. A ?exible membrane covers the back of the 
handpiece head, or a stabiliZer clip for supports the girdle 
against the back of the handpiece head. The girdle also has a 
product tag, and the sensor indication and information from 
the product tag are provided to a controller. 
[0029] In accordance With another aspect of this invention, 
in a handpiece having a handle for enabling a user of the 
handpiece to hold the handpiece, and a head connected to the 
handle, the head including a turbine for rotating a burr and at 
least one bearing ring for supporting the turbine, there are 
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provided an element for detecting an operating condition of 
the at least one bearing ring, and at least one sensor for 
sensing Whether the detected operating condition exceeds a 
threshold, and for providing an indication When the threshold 
is exceeded. 
[0030] It is not intended that the invention be summarized 
here in its entirety. Rather, further features, aspects and 
advantages of the invention are set forth in or are apparent 
from the folloWing description and draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0031] FIG. 1 is a block diagram shoWing product manage 
ment system 10; 
[0032] FIGS. 2A-2F are block diagrams shoWing embodi 
ments of ?eld device 70; 
[0033] FIG. 3 is a ?owchart shoWing pre-shipment process 
mg; 
[0034] FIG. 4 is a ?owchart shoWing post-shipment pro 
cessing; 
[0035] FIGS. 5A-5D are vieWs of a conventional dental 
handpiece; 
[0036] FIG. SE is a vieW of a handpiece With a problem 
indicator; 
[0037] FIGS. 6A-6B are vieWs of one embodiment of a 
clip-on girdle for a handpiece; 
[0038] FIGS. 7A-7B are vieWs of another embodiment of a 
clip-on girdle for a handpiece; 
[0039] FIGS. 8A-8B are vieWs of a handpiece according to 
the present invention; 
[0040] FIGS. 9A-9B are vieWs of a conventional steriliza 
tion pouch; 
[0041] FIG. 10 is a vieW of an embodiment of a steriliZation 
pouch; 
[0042] FIG. 11A-11B are vieWs of injectors according to 
the present invention; 
[0043] FIGS. 12A-12C are vieWs of cases according to the 
present invention; and 
[0044] FIGS. 13A-13F are vieWs of an another case accord 
ing to the present invention. 

DETAILED DESCRIPTION 

[0045] Referring noW to the draWings, and in particular to 
FIG. 1, there are illustrated communication netWork 5, prod 
uct management system 10, customer 20, customer practice 
management system 25, shipping module 60, ?eld device 70 
and regulator 95. 
[0046] Communication netWork 5 may be any Wireline or 
Wireless netWork, such as the Internet, a private virtual net 
Work, a private dedicated netWork and so on. Further, com 
munication netWork 5 may be embodied as a plurality of 
netWorks, for example, a Wireline data netWork and a Wireless 
voice netWork. 
[0047] Product management system 10 includes communi 
cations interface 15, product information tag (PIT) prepara 
tion module 30, PIT preparation rules 35, PIT database 50, 
database vieWer 55, report preparation module 80, report 
preparation rules 85, and analyst 90. 
[0048] Product management system 10 is embodied as a 
general-purpose computer programmed in accordance With 
the present description. The general -purpose computer can be 
one computer or many computers netWorked together. Sys 
tem 10 can operate on dedicated or shared hardWare, and may 
be at a user’s premises or available as a so-called “Web ser 
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vice” through communication network 5 or other communi 
cation facility. When system 10 is available as a Web service, 
analyst 90 communicates thereWith via communication net 
Work 5, in similar manner as regulator 95. 
[0049] Customer 20 is able to communicate With product 
management system 10 via communication netWork 5. In 
some embodiments, customer 20 has a general purpose com 
puting device, such as a personal computer. In other embodi 
ments, customer 20 has practice management system 25 
Which may be any conventional system for storing medical or 
dental patient records, modi?ed to also store PIT and other 
information described beloW, for example, the DENTRIX® 
system available from Henry Schein, Inc. A typical practice 
management system has a front-of?ce portion for handling 
appointment scheduling and payments, a mid-of?ce portion 
for handling patient records and a back-of?ce portion for 
handling diagnostic and treatment information, as Well as a 
patient portal enabling a patient to access their appointments 
and medical information via a communication netWork such 
as the Internet. In the examples described beloW, it is contem 
plated that information associated With products by a prod 
ucts distributor is captured by practice management system 
25 and associated With the appropriate patient record. 
[0050] In some embodiments, practice management sys 
tem 25 uses communication netWork 5 to provide information 
to product management system 10, such as product usage and 
location information, and/or to receive information from 
product management system 10, such as recommended oper 
ating instructions and product supply chain information. 
[0051] PIT preparation module 30 is adapted to generate 
PITs for products in accordance With customer order 20 and 
PIT preparation rules 35. Products typically are medical or 
pharmaceutical supplies, such as drugs or devices. 
[0052] As used herein and in the claims, “PIT” means a 
record relating to a product that logically accompanies the 
product, and that may or may not physically accompany the 
product in Whole or in part. In contrast, a “label”, as the term 
is customarily used in the medical products industry, must 
physically accompany the product and include required stan 
dardiZed information. 
[0053] A PIT may be embodied in any of the folloWing 
Ways: (a) as a printed paper a?ixed to a product or a product’s 
container, (b) as a printed paper accompanying a product, (c) 
as an electromagnetic device a?ixed to or accompanying a 
product that stores information, (d) as an electromagnetic 
device a?ixed to or accompanying a product that enables 
access to information stored about the product, the informa 
tion being stored in other than the electronic device that 
serves as the PIT, (e) combinations of the above, or (f) other 
con?gurations apparent to one of ordinary skill. Thus, a PIT 
may be information associated With a paper, such as a bar 
code, and/or information associated With an electronic or 
magnetic device. 
[0054] Electronic devices suitable for a PIT include a radio 
frequency identi?cation (RFID) tag, a “smart card” typically 
comprising a credit-card siZed device With a processor and 
memory, a pattern that is magnetically readable as a bar code, 
and other devices that Will be apparent to those of ordinary 
skill in the art. 
[0055] Generally, the PIT serves to uniquely identify the 
product relative to other products in PIT database 50. 
[0056] Customer 20 provides an order that typically 
includes identi?cation of the desired product, quantity, a ship 
to address, an order date and sometimes a delivery date and/ or 
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other special instructions. The instructions may be provided 
directly or indirectly. An example of indirect instructions is 
When a customer is in a country Whose regulations stipulate 
certain requirements; the customer is deemed to have indi 
rectly provided the certain requirements. The customer order 
may specify features of the product, for example, the type of 
container, and optional features such as stickers for patient 
charts, the stickers bearing product-related information, and 
characteristics of the patient that affect the packaging, such as 
disabilities (need for Braille stickers), childproof containers 
and so on. 

[0057] PIT preparation rules 35 include product handling 
information based on the type of product, e.g., refrigerated, 
customer prede?ned preferences, shipping company require 
ments, regulatory requirements in the country of origin, regu 
latory requirements in the destination country, destination 
country characteristics such as of?cial language(s), customs 
requirements, climate characteristics of the shipping path and 
destination (e. g., cold or hot packs needed), and special 
instructions in or related to the customer order. 
[0058] The information in PIT preparation rules 35 relates 
to: 

[0059] package layout and appearance; 
[0060] What type of PIT or PITs should be used, i.e., 

sticker on product, sticker on patient’s chart, product 
insert, electronic tag, bar code, device to be attached to 
patient, reorder stickers or devices; 

[0061] What historical information about the product 
content must be on its PIT: lot code, manufacturer date, 
serial number, UPC code and so on; 

[0062] patient-speci?c requests and/or requirements, 
such as Braille labels, audible label devices, childproof 
containers, easy-open containers, and so on; 

[0063] PIT information for the product container: 
Whether refrigerated shipping is needed, individual con 
tainer, package container, carton container, shipping 
pallet and so on; 

[0064] When the product is a re?ll, hoW to reset or relabel 
the re?lled container; 

[0065] associated products, e.g., syringes for ?uids; 
[0066] product trademark requirements; 
[0067] proper representation of trademarks and associ 

ated designs in translations (e.g., font, accompanying 
designs, different trademarks in different countries); 

[0068] promotional materials; 
[0069] advice to include restrictions to be applied (ex: 
hoW to use, hoW to distribute, hoW to store); 

[0070] Whether a sensor is to be applied, and What type 
sensor may be appropriate; 

[0071] training materials; 
[0072] training schedules; 
[0073] maintenance and repair instructions; 
[0074] maintenance and repair schedules; 
[0075] programming rules for the PIT, such as Which 
phone number or Internet protocol (IP) address to con 
tact When triggered (see discussionbeloW of inj ector 600 
and case 700), or When training is required for an asso 
ciated healthcare professional, patient or caregiver (that 
is, individuals for some items should be periodically or 
as-needed trained or retrained on use of the item); 

[0076] information related to communicating post-ship 
ment information, such as if a product complaint has to 
be forWarded Within a predetermined number of days 
after the complaint is received, if the complaint should 
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generate a Warning message or a reminder to appropriate 
parties such as the manufacturer; 

[0077] repair reminders after a certain number of uses 
and or elapsed time since last repair; and 

[0078] sending compliance and/ or training reminders to 
patients, medical providers and so on, as directed by 
manufacturers, regulations, doctors or as requested by 
patients. 

[0079] For example, let it be assumed that the customer 
order speci?es that 100 units of high speed dental operatory 
handpieces are to be sent to a location in Moldova and are to 

have RFID tags With serial numbers. PIT preparation rules 35 
specify that Moldova requires medical device instructions to 
be in Russian and in French, that the manufacturer of such 
handpiece as identi?ed under Moldovian regulations be 
determinable, although not necessarily from the product PIT; 
that the customer Wants its instruction sheets to have its name 

on the sheets and other monitoring information, and the 
instructions in German and English, and its name a?ixed to 
the product itself; and that the regulatory requirements for 
Korea, the country of manufacture, specify that the date of 
manufacture must be on the PIT for the device. 

[0080] In this example, PIT preparation module 30 creates 
PITs having stickers to be a?ixed to the handpieces having the 
customer name and the date of manufacture, creates inserts on 
paper having instructions for use in Russian, French, German 
and English, and creates RFID tags and sterilization indica 
tors to be a?ixed to the handpieces containing the serial 
number of the respective handpieces. 
[0081] When PIT preparation module 30 generates PIT 40, 
it also generates a PIT record and places the PIT record in PIT 
database 50. The PIT record includes at least the information 
provided in the PIT, and typically includes additional infor 
mation. The PIT record serves as an audit trail for the past, 
present and future information about the product. Generally, 
the past information refers to the manufacturing history of the 
product, including manufacturer, product type, product serial 
number and UPC code, product version number, manufacture 
date, expiration date (if any), previous oWners of the product, 
Whether the product has been subject to recalls and ?eld 
corrective actions, the number of previous sterilization pro 
cedures, vibration, shock, radiation, temperature and/ or 
humidity extremes in storage conditions, and so on. The 
present information refers to instructions for use, Which can 
be in one or more languages, or contain one or more pointers 

to instructional language, the present location of the product, 
and so on. The future information refers to the customer, the 
product’s actual use, the shipper, the shipment route (if appro 
priate) and so on. 

[0082] The customer may be a health care professional, 
such as a product prescriber or dispenser and/or a patient 
(product user) and/ or a patient’s caregiver. 
[0083] Supply chain information refers to information 
relating to hoW a product arrived at its current location, par 
ticularly, Who had possession of the product, When, and the 
conditions experienced by the product While in a party’s 
possession, such as ambient temperature and humidity 
ranges. A location sensing system, such as the global posi 
tioning system (GPS), can be a source of supply chain infor 
mation. Information relating to Where and When a product 
Was can be correlated With third-party information such as 
transit route information and/or Weather service data, to 
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determine cumulative time that a product Was outside a tem 
perature range, ambient conditions at the time of use, and so 
on. 

[0084] In some embodiments, the PIT record includes 
information provided to the customer, as Well as information 
provided from the customer, or the product itself While in the 
customer’s possession. 
[0085] During the lifetime of the product, the de?nition of 
present and future adapts. That is, after the product is received 
by the customer, the shipper becomes part of the past infor 
mation. Usage and exception reports are then provided by the 
customer and/or the product, as discussed beloW. 
[0086] Database vieWer 55 enables a person, such as ana 
lyst 90, to vieW the contents of PIT database 50. Database 
vieWer 55 is embodied as softWare for interacting With PIT 
database 50. Analyst 90 represents and suitable hardWare for 
enabling a person to vieW information, such as a terminal or 
personal computer and/or printer. Database vieWer 55 typi 
cally enables analyst 90 to formulate queries and apply them 
to PIT database 50. Many commercial database packages are 
knoWn and suitable, such as Microsoft Access, MySQL, 
Oracle and so on. PIT database 50 may be used for the 
folloWing purposes: 

[0087] to provide information to manufacturers for sales 
programs and recalls, 

[0088] to provide information for product liability laW 
suits quantifying the amount of product from a particular 
products distributor involved in malfunctions and the 
like, 

[0089] for data mining, 
[0090] to project product failure rates and the need to 

replace the product and/or maintain an inventory of 
spare replacement parts, 

[0091] to indicate Which customers to focus on based on 
the customer’s activity With regard to various proce 
dures, 

[0092] to recommend complementary or substitute prod 
ucts, 

[0093] to provide different levels of customer support 
depending on the value of the customer, 

[0094] to update training, maintenance or repair instruc 
tions or schedules, 

[0095] to help decide Where to locate sales and/or service 
centers, typically near the most frequent users of prod 
ucts. 

[0096] Shipping module 60 enables the shipping service to 
update the PIT record, to indicate the present location of the 
product. Package tracking services are Well knoWn, and 
employed by, for example, UPS, Federal Express and the 
United States Post O?ice. In some embodiments, shipping 
module 60 is part of system 10, and queries the shipper’s 
package tracking service for the status of products in transit. 
Shipping module enables a person or system associated With 
a shipping service to update the PIT record. Additionally, if a 
shipper has ?eld device 70, PIT 40 may update the PIT record. 
[0097] Field device 70 enables a customer or other autho 
riZed party to access a PIT record, and to update a PIT record 
With usage and exception information. Each PIT record may 
contain not only actual product usage information, but also 
supply chain information for the product. In some embodi 
ments, ?eld device 70 also transmits PIT and possibly other 
information directly to practice management system 25, so 
that the PIT and other information can be associated With 
patient records, enabling a patient record to directly provide 










































