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Features Thesaurus National Patent Classification fields
International Patent Classification fields
Alerts (SDIs) Every update (twice a week), Weekly, or Monthly (Weekly is the
default)
CAS Registr M Page Images  [] STN AnaVist ]
Numbers™
Keep & Share  [V] SLART | STN Easy 4|
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Database
Record ¢ Full text and classifications for the latest publications of U.S. patents and applications
Content issued by the U.S. Patent and Trademark Office since 2001
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e Complete Chemical Abstracts indexing for one equivalent U.S. chemical patent may
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File Size More than 1.4 million records (4/12)
Coverage 2001-present
Updates Twice weekly
Language English
Database U.S. Patent and Trademark Office
Producer Office of Data Base Administration
Data Maintenance Division
2011 Jefferson-Davis Highway, CP2-9C18
Arlington, VA 22202 USA
Sources U.S. patents and applications published by the U.S. Patent and Trademark Office since
2001
User Aids ¢ Online Helps (HELP DIRECTORY lists all help messages available)
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Clusters e AEROTECH ¢ GEOSCIENCE
¢ AGRICULTURE e HANAVIST
e ALLBIB e HEALTH
e ANAVIST e HPATENTS
¢ AUTHORS ¢ MATERIALS
e BIOSCIENCE e MEDICINE
e CASRNS e METALS
¢ COMPUTER e PATENTS
¢ CONSTRUCTION e PETROLEUM
¢ CORPSOURCE ¢ PHARMACOLOGY
e ELECTRICAL e PHYSICS
¢ ENGINEERING o PNTTEXT
e ENVIRONMENT ¢ POLYMERS
e FUELS e USPATALL
e FULLTEXT STN Database Clusters information (PDF).
Related e USPATFULL
Databases e USPATOLD
Pricing See the STN Price List or enter HELP COST at an arrow prompt (=>).

April 2012



http://www.stn-international.de/fileadmin/be_user/STN/pdf/database_details/STN_Databases_Clusters.pdf
http://www.stn-international.de/prices.html

3

USPAT2
Search and Display Field Codes
Fields that allow left truncation are marked with an asterisk (*).
Search Display
Search Field Name Code Search Examples Codes

Basic Index * (contains single
words from the title (TI),
abstract (AB), claims (CLM),
detailed description (DETD),
summary (SUMM), drawing
description (DRWD), parent
case data (PARN), and
government interest (GOVI)
fields)

None (or /BI)

S GROWTH REGUL?
S NAPHTHALENE?
S ?ASSAY?

AB, CLM, DETD,

DRWD, GOVI,

PARN, SUMM, TI

Abstract *

Accession Number
Application Country
Application Date (1)

Application Number (2)
Application Year (1)
Art Unit (1)

CAS Registry Number (RN)
(CAS data)

Claim Text *

Classification Code (CAS data)
(code and text) (3)

Controlled Term (CAS data)

Disclaimer Date (1,4)

Document Type (code and text)

Entry Date (1)
Examiner Name
Examiner's Field of Search

Exemplary Claim Text *
Field Availability (code and text)

File Segment
Government Interest
Index Term (CAS data)

International Patent
Classification (Main and
Secondary) (5,6)

International Patent
Classification, Action Date

International Patent
Classification, Keyword Terms

International Patent
Classification, Main (5,6)

International Patent
Classification, Main Group
Range-Searchable (1)

/IAB
/AN
IAC
/AD

/AP

IAY
/ARTU
(or /ART)
/RN

/CLM
/CC

ICT
/DCD
/DT

(or ITC)
IED
/EXNAM
[EXF

/ECLM
/FA

IFS
/IGOVI
nT

/IC

/IPC.ACD
/IPC.KW

/ICM

/MGR
/ICS

S COBALT CATALYST?/AB
S 2001:100195/AN

S US/AC AND L1

S JAN 5 2001/AD

S 20010105/AD

S US2001-755372/AP

S 2001/AY

S 172/ARTU

S 67915-31-5/RN

S COBALT (S) SALT#/CLM
S 27/cC

S HETEROCYCLIC/CC

S ANTITUMOR AGENTS/CT

S UTILITY/DT

S L1 AND ED>OCT 23 2001
S ADAMS RUSSELL/EXNAM
S 564/EXF

S 564/316/EXF

S COBALT (S) MIXTURE/ECLM
S CA INDEXING/FA

S OS/FA

S APPLICATION/FS

S 93-G-003/GOVI

S REACTION OF/IT

S 61848-65-5-P/IT

S G03cool/IC

S G03C001-89/IC

S ENZYMES/IC

S 20010529/IPC.ACD

S INITIAL/IPC.KW

S CO7D/ICM

S C07D-209/ICM

S C07D-209-20/ICM
S ENZYMES/ICM

S 200-209/MGR

S G03C001/ICS

AB
AN
Al
Al

Al
Al
ARTU
IT, RN

CLM
CcC

CT,IT

DCD

DT

Not displayed
EXNAM

EXF

CLM, ECLM
Not displayed

FS
Govi
IT

IC

IPC
IPC

ICM

ICM
ICS
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Search and Display Field Codes (cont'd)

Search Display
Search Field Name Code Search Examples Codes
International Patent S G03CO001-76/ICS
Classification, Secondary (5,6) S ENZYMES/ICS
International Patent /SGR S 300-400/SGR IC
Classification, Subgroup
Range-Searchable (1)
International Patent /IPC.VER S 7/IPC.VER IPC, IC
Classification, Version(s) (1)
Inventor /IN S KRESS ROBERT J?/IN IN
(or /AV)
Inventor Address, City /IN.CTY S ROCHESTER/IN.CTY IN, INA
Inventor Address, Country /IN.CNY S JAPAN/IN.CNY IN, INA
Inventor Address, State /IN.ST S NJ/IN.ST IN, INA
Inventor Address, ZIP code (1) /IN.ZIP S 14620/IN.ZIP IN, INA
Language (code and text) /LA S L1 AND EN/LA LA
Legal Representative (3) /ILREP S CAMP JASON/LREP LREP
(or /AG)
Line Count (1) /LN.CNT S 1000-1500/LN.CNT LN.CNT
National Patent Classification, INCL S 430529000/NCL NCL
Current, Main and Secondary S 430/529.000/NCL
(5,6) S 430/NCL
S ZEOLITES+NT/NCL
National Patent Classification, INCLM S 423121000/NCLM NCLM
Current, Main (5,6) S 423/NCLM
S ZEOLITES+NT/NCLM
National Patent Classification INCLS S 423206200/NCLS NCLS
Current, Secondary (5,7) S 423/NCLS
S ZEOLITES+NT/NCLS
National Patent Classification, /INCL S 264016000/INCL INCL
Issue, Main and Secondary S 264/INCL
(5,7) S ZEOLITES+NT/INCL
National Patent Classification, /INCLM S 433173000/INCLM INCLM
Issue, Main (5,7) S 433/INCLM
S ZEOLITES+NT/INCLM
National Patent Classification, /INCLS S 502064000/INCLS INCLS
Issue, Secondary (5,7) S 502/INCLS
S ZEOLITES+NT/INCLS
Number of Claims (1) /CLMN S CLMN>5 CLMN
Other Source /0S S 135:218709/0S oS
Patent Assignee (3) IPA S AMERICAN CYANAMID/PA PA
(or /ICS)
Patent Assignee Address, City IPA.CTY S STAMFORD/PA.CTY PA
Patent Assignee Address, /PA.CNY S UNITED KINGDOM/PA.CNY PA
Country
Patent Assignee Address, State /PA.ST S CT/PA.ST PA
Patent Assignee Address, ZIP IPA.ZIP S 47404/PA.ZIP PA
code (1, 4)
Patent Assignee Type IPAT S U S CORPORATION/PAT PAT
Patent Assignee, Original /PAO S ABBOTT/PAO PAO, RAI
Patent Country /PC S US/PC AND L2 Pl
Patent Kind (8) /PK S USB2/PK PI
Patent Number (2) /PN S US6300049/PN Pl
Patent Number/Kind Code /PNK S US6300049/PNK PNK
Priority Country /PRC S JP/PRC PRAI
Priority Date (1) /PRD S PRD>=MAR 24 2000 PRAI
S PRD>=20000324
Priority Number (2,9) /PRN S JP2000-84506/PRN PRAI
Priority Year (1) /IPRY S PRY>=2000 PRAI
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Search and Display Field Codes (cont'd)
Search Display
Search Field Name Code Search Examples Codes

Publication Date (1) /PD S OCT 30 2001/PD PI
Publication Year (1) IPY S PY>=2001 Pl
Reassignment Agent /RAA S BAKER BOTTS/RAA RAA, RAI
Reassignment Company /RAC S CISCO/RAC RAC, RAI
Reassignment Country /RAC.CNY S AUSTRALIA/RAC.CNY RAI
Reassignment Date (1) /RAD S 20070411/RAD RAD, RAI
Reassignment Recorded Year (1) /IRARY S 2010/RARY Not displayed
Reassignment Execution Date (1) IRAXD S 20070411/RAXD RAXD, RAI
Reassignment Execution Year (1) IRAXY S 2011/RAXY Not displayed
Reassignment Kind /RAK S CABLE/RAK RAK, RAI
Reassignment Update Date (1) /RAUP S 20080324 RAUP, RAI
Reference Non-Patent Information /REN S SYNTHE? CATALYST#/REN REN
Reference Patent Classification (5,7) /RPCL S 338162000/RPCL REP

S 338/162.000/RPCL
Reference Patent Country /IRPC S L7 AND US/RPC REP
Reference Patent Inventor /RPIN S ABE/RPIN REP
Reference Patent IPC /RPIC S B41J/RPIC REP

S B41J002/RPIC
Reference Patent Number (2) /RPN S US1099685/RPN REP
Reference Patent Publication Date (1) /RPD S JUN 1914/RPD REP
Reference Patent Publication Year (1) IRPY S 1914/RPY REP
Related Application Country /IRLC S US/RLC RLI
Related Application Date (1) /IRLD S MAR 22 2000/RLD RLI
Related Application Number (2) /RLN S US2000-532918/RLN RLI
Related Application Type IRLT S DIVISION OF/RLT RLI
Related Application Year (1) IRLY S RLY<1999 RLI
Related Patent Application Date (1) /RLPD S 2011/RLPD RLI
Related Patent Number (2) /RLPN S US6269207/RLPN RLI
Related Patent Publication Year (1) /IRLPY S 1999/RLPY RLI
Related Publication Indicator /RLP S ABANDONED/RLP RLI
Section Cross-reference (CAS data) (3) | /SX S 14/CC,SX CC,SX

S PHARMACOLOGY/CC,SX
Supplementary Term (CAS data) IST S POLYURETHANE?/ST ST
Term of Patent (1, 4) /PTERM S 10-15/PTERM PTERM
Title * ITI S FILM?/TI Tl
Update Date (1) /UpP S L2 AND UP>SEP 2001 Not displayed
Update Date of CA Indexing (1) /UPCA S UPCA>=20011030 Not displayed

(1) Numeric search field that may be searched with numeric operators or ranges.
(2) Either STN format or Derwent format may be used.

(3) Search with implied (S) proximity is available in this field.
(4) This is a valid search field, but data is not available as of 11/01.

(5) An online thesaurus is available for this field.

(6) This field contains the classifications and catchwords for main classification subject headings and subheadings from the (7th) edition

of the WIPO International Patent Classifications (IPC) manual. To search the classifications from any of the specific editions (1-8) of

the IPC manual, use the field code followed by the edition number, e.g., /IC2, ICM2, /ICS2 for the 2nd edition. Catchwords are
included only in the fields for the 7th, 6th, and 5th editions of the IPC manual.

(7) This field is range-searchable in Manual of Classification order. However, it is not a numeric field and may not be searched using
numeric operators.

(8) Available for patent documents published starting in 2001.

(9) U.S. provisional priority numbers are searched only with the P appended, e.g., US1999-121903P/PRN.
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Super Search Fields

Enter a super search code to execute a search in one or more fields that may contain the desired information.
Super search fields facilitate crossfile and multifile searching. EXPAND may not be used with super search
fields. Use EXPAND with the individual field codes instead.

Search Fields Display
Search Field Name Code Searched Search Examples Codes
International Patent /IPC /IC, ICM, /ICS, S GO3C/IPC IPC
Classifications (2,3) /IPCI, /IPCR S G03C001/IPC
International Patent /IPC.OLD S A01B059-00/IPC.OLD IPC
Classifications (Old)
Application Number Group (1) IAPPS /AP, /IPRN, /RLN S US2001-755372/APPS Al, PRAI, RLI
Patent Country Group /PCS /PC, /PC. IRPC, S US/PCS Pl, REP, RLI
/IRPC
Patent Number Group (1) IPATS /PN, /RLPN, /RPN | S US6300049/PATS Pl, REP, RLI

(1) Either STN format or Derwent format may be used.

(2) A thesaurus is available for this field.
(3) EXPAND and SELECT work with this field.

Thesaurus Fields

A thesaurus is present for the National Patent Classification fields (/INCL, /INCLM, /INCLS, /NCL, /NCLM,
INCLS, /RPCL) and the International Patent Classification fields. The classifications and catchwords for the
main headings and subheadings from the 7th edition of the WIPO International Patent Classification (IPC)
manual are available in the following fields: /IC, /ICM, /ICS, /IPC, IPCI, and IPCR. The classifications from the
previous editions (1-7) are also available as separate thesauri. To EXPAND and SEARCH in the thesauri for
editions 1-8, use the field code followed by the edition number, e.g., /IC2, /ICM2, /ICS2 for the 2nd edition.
Catchwords are included only in the thesauri for the 8th, 7th, 6th, and 5th editions.

Code Content Example
ALL All associated terms E 264016000+ALL/INCL
E AOIN025-04+ALL/IPC
AUTO (1) Automatic Relationship (BT, SELF) E A0O1N025-04/IC REL=ON
ED Validity Range E A01B001-00/ED
HIE Hierarchy (Broader and Narrower Terms (all Broader and E 523523000+HIE/NCL
Narrower Terms) E A01B001-06+HIE/IPC
(BT, SELF, NT)
INDEX IPC Index Terms E A01B001-00/INDEX
TI Complete Title of the SELF Term E 135+TI/NCLM
E A01B001-04+TI/IPC
BT Broader Terms E 423206200+BT/NCLS
(BT, SELF) E A0OIN029-12+BT/IPC
KT Keyword Terms (2) E ZEOLITES+KT/NCL
(SELF, KT)
NT Narrower Terms E 264016000+NT/INCL
(SELF, NT) E AO1N025-00+NT/IPC
NEXT Next Classification E 135086000+NEXT15/INCL
E A01B001-16+NEXT5/IPC
PREV Previous Classification E 523523000+PREV3/NCLS
E A01B001-18+PREV5/IPC
BRO Complete Class E 135019000+BRO5/INCL
E A01B003-14+BRO3/IPC
RT Related Terms E A01B001-16+RT/IPC

(1) AUTOMATIC relationship is SET OFF. If you SET RELATION ON, the result of EXPAND without any relationship code is the same

as described for AUTO.

(2) Keyword terms are the catchwords corresponding to the USPTO Manual of Classifications subject index headings and subheadings.
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DISPLAY and PRINT Formats

Any combination of formats may be used to display or print answers. Multiple codes must be separated by
spaces or commas, e.g., D L3 1-10 TI,AB or D L3 1-10 Tl AB. The fields are displayed or printed in the order

requested.
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Hit-term highlighting is available in all fields except DRWN and ECL. Highlighting must be on when a
SEARCH is performed to use the FHITSTR, HIT, HITRN, HITSTR, KWIC, and OCC formats.

Format Content Examples
AB Abstract D 1-3 AB
Al (AP) (1) Application Information D49Al
AN (2) Accession Number D AN
ARTU Art Unit D L3 5-7 ARTU
CC (SX) Classification Code and Section cross-reference (CAS data) DL3CC 1-5
CLM Patent Claim Text D CLML8
CLM(n) (3) Patent Claim Text for Claim n D CLM(2)
CLMN Number of Claims D CLMN
CT (2) Controlled Term (CAS data) D4CT
DCD Disclaimer Date D L3 6,8 DCD
DETD Detailed Description D 1-4 DETD
DRWD Drawing Description D L9 DRWD 3-6
DRWN Number of Drawings D DRWN
DT (TC) Document Type D DT 2,6-10
ECL Exemplary Claim Number D7 L3 ECL
ECLM (3) Exemplary Claim Text D 1-5, 10 ECLM
EXF (2) Examiner's Field of Search D 1,5,8 EXF
EXNAM Examiner Name D EXNAM 4-8,11
FS (2) File Segment DFS
GOV Government Interest D 3,5,7 GOVI
ICM (2) IPC, Main D5-6 L1 ICM
ICS (2) IPC, Secondary DL41-6ICS
IN (AU) Inventor (includes INA) DIN
INA (3) Inventor Address D L5 1-4 INA
INCLM (2) Issue Main National Patent Classification Code D 2,5 INCLM
INCLS (2) Issue Secondary National Patent Classification Code D L2 1-3 INCLS
IPC.F (3) IPC, First Invention DIPC.F
IPCI (2,5) IPC, Initial Classification D IPCI
IPCR (2) IPC, Reclassification D IPCR
IT Index Term (CAS data) D1,510IT
LA (3) Language D LA
LN.CNT Line Count D LN.CNT
LREP (AG) Legal Representative D27LREP
MFN Microfilm Frame Number of document at the U.S. Patent and Trademark D MFN

Office

MRN Microfilm Reel Number of document at the USPTO D MRN
NCLM (2) Current Main National Patent Classification Code D 1-2 NCLM
NCLS (2) Current Secondary National Patent Classification Code D 1-5 NCLS
(O] Other Source Chemical Abstracts D OSs
PA (CS) Patent Assignee (includes PAA and PAT) D 1-3PA
PAA (3) Patent Assignee Address D 49 PAA
PAO Patent Assignee, Original D PAO
PARN Parent Case Data D L3 5-7 PARN
PAT (3) Patent Assignee Type D L3 PAT 1-5
P1 (PN) (1) Patent Information DPIL8
PNK Patent Number/Kind Code D PNK
PRAI (PRN) (1) Priority Information D PRAI
PTERM Term of Patent D 4 PTERM
RAA Reassignment Agent D RAA
RAC Reassignment Company D RAC
RAD Reassignment Date D RAD
RAK Reassignment Kind D RAK
RAUP Reassignment Update Date D RAUP
REN Reference Non-Patent Information D L3 6,8 REN
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DISPLAY and PRINT Formats (cont'd)

Format Content Examples
REP (RPN) Reference Patent Information D 1-4 REP
RLI (RLN) (2) Related Application Information D L9 RLI 3-6
RN (3) CAS Registry Number (CAS data) D RN 2,6-10
RNK (6) Relevance Rank in single file D RNK
RNKM (6) Relevance Rank in multifiles D RNKM
ST Supplementary Terms (CAS data) D ST
SUMM Summary of the Invention D L5 1-4 SUMM
TI (2) Title D25TI
ABS AB D L3 1-5 ABS
ALL (1) AN, TI, IN, PA, PI, Al, PTERM, DCD, RLI, PRAI, DT, FS, REP, REN, D 3 ALL
EXNAM, LREP, CLMN, ECL, DRWN, AB, GOVI, PARN, SUMM, DRWD,
DETD, CLM, INCL (INCLM, INCLS), NCL (NCLM, NCLS), IC (IPC.VER,
ICM, ICS, IPCI, IPC), EXF, ARTU
APPS (1) Al, PRAI, RLI D APPS
BIB (1) AN, TI, IN, PA, PI, Al, PTERM, DCD, RLI, PRAI, DT, FS, EXNAM, LREP, D BIB
CLMN, ECL, DRWN, LN.CNT
CAS 0S, CC, ST, IT D CAS3L2
CBIB Compressed bibliographic information D CBIB
DALL (1) ALL, delimited for postprocessing D 1-15 DALL
IABS ABS, with a text label D 1-4 IABS
IALL (1) ALL, indented with text labels D IALL 2
IBIB (1) BIB, indented with text labels D IBIB 4-10
IC (2) International Patent Classifications (IPC.VER, ICM, ICS) D14L2IC
IMAX (1) MAX, indented with text labels D IMAX 1
INCL (2) Issue National Patent Classification Code (INCLM, INCLS) D 1,5L4 INCL
IND INCL (INCLM, INCLS), NCL (NCLM, NCLS), IC (IPC.VER, ICM, ICS, IPCI, DL2IND 1-4
IPC), EXF, ARTU, OS, CC, ST, IT
IPC (2,5) International Patent Classifications (IPC.VER, ICM, ICS, IPCI, IPCR) D1-4L2IPC
IPC.TAB (2,5) IPC in Tabular Format D IPC.TAB
IPC.UNIQ Unique IPC codes for a basic and equivalents D IPC.UNIQ
IRAI (PA.HIST) RAI, indented with text labels D IRAI 1, D PA.HIST
ISTD (1) STD, indented with text labels DISTD 1,5
MAX (1) AN, TI, IN, PA, PI, Al, PTERM, DCD, RLI, PRAI, DT, FS, REP, REN, D MAXL11
EXNAM, LREP, RAD, RAUP, RAK, PAO, RAXD, RAC, RAA, MRN, MFN,
CLMN, ECL, DRWN, AB, GOVI, PARN, SUMM, DRWD, DETD, CLM,
INCL (INCLM, INCLS), NCL (NCLM, NCLS), IC (IPC.VER, ICM, ICS,
IPCI, IPCR), EXF, ARTU, OS, CC, ST, IT
NCL (2) Current National Patent Classification Code (NCLM, NCLS) D 6,12 L1 NCL
PATS (1) Pl, REP, RLI D PATS 1-3
RAI (LSUS) RAD, RAXD, RAUP, RAK, PAO, RAC, RAC.CNY, RAA, MRN, MFN D RAI, D LSUS
SBIB (1) AN, TI, IN, PA, PI, Al, RLI, PRAI, DT, FS, LN.CNT D SBIB
SCAN (2,4) AN, TI, NCL (NCLM, NCLS), IC (IPC.VER, ICM, ICS, IPCI, IPCR), GI D SCAN
(random answer display, no answer)
STD (1) AN, TI, IN, PA, PI, Al, RLI, PRAI, DT, FS, LN.CNT, INCL (INCLM, INCLS), DSTD 1,8
NCL (NCLM, NCLS), IC (IPC.VER, ICM, ICS, IPCI, IPCR), EXF (STD is
the default)
TRIAL (FREE) (2) | AN, TI, INCL (INCLM, INCLS), NCL (NCLM, NCLS), IC (IPC.VER, ICM, D TRIAL
ICS, IPCI, IPCR), Gl
FP (1) Front page format for: PI, T, IN, PA, PTERM, DCD, Al, RLI, PRAI, IC D FP
(IPC.VER, ICM, ICS, IPCI, IPCR), INCL (INCLM, INCLS), NCL (NCLM,
NCLS), EXF, REP, REN, ARTU, EXNAM, LREP, CLMN, DRWN, AB
FPALL (1) Front page format for: PI, Tl, IN, PA, PTERM, DCD, Al, RLI, PRAI, IC D FPALL L10 1
(IPC.VER, ICM, ICS, IPCI, IPCR), INCL (INCLM, INCLS), NCL (NCLM,
NCLS), REP, REN, EXF, ARTU, EXNAM, LREP, CLMN, DRWN, AB,
PARN, SUMM, DRWD, DETD, CLM
FPBIB (1) Front page format for: PI, Tl, IN, PA, PTERM, DCD, Al, RLI, PRAI, REP, D 1-10 FPBIB

REN, EXNAM, LREP, CLMN, DRWN
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DISPLAY and PRINT Formats (cont'd)
Format Content Examples
FHITSTR First hit CAS Registry Number, its text modification, its CA index name, and | D CBIB FHITSTR
its structure diagram
HIT Fields containing hit terms DHIT
HITIPC (IPC.HIT) | HitIPC D HITIPC
HITRN Hit CAS Registry Number and its text modification D HITRN
HITSTR Hit CAS Registry Number, its text modification, its CA index name, and its D HITSTR
structure diagram
KwWIC Up to 20 words before and after hit terms (KeyWord-In-Context) D KWIC
OCC (2) Number of occurrences of hit terms and fields in which they occur D OCC

(1) By default, patent numbers, application and priority numbers are displayed in STN format. To display them in Derwent format, enter
SET PATENT DERWENT at an arrow prompt. To reset display to STN format, enter SET PATENT STN.

(2) No online display fee for the format.

(3) Custom display only.

(4) SCAN must be specified on the command line, i.e., D SCAN or DISPLAY SCAN.

(5) IPCI-2 is a display label relating to the most recent publication of the patent document. It is part of the IPCI display field.

(6) The RNK and RNKM formats display only the hit term occurrence ranking for the record, with the following line:
RELEVANCE SCORE ##. RNK is for the single file environment, while RNKM is for the multifile environment.

Extended DISPLAY and PRINT Formats

Use the extended display formats to display not only the publication from the USPAT?2 file, i.e., the latest
publication, but also the original publication for the invention from the USPATFULL file.

Format Content Examples
BIB.EX BIB for the latest plus D 1-5 BIB.EX
BIB for the original publication
CLM.EX CLM for the latest plus DIS L2 CLM.EX
CLM for the original publication
FP.EX FP for the latest plus D FP.EX 1-
FP for the original publication
IBIB.EX IBIB for the latest plus D IBIB.EX 1-3 L5
BIB for the original publication
IMAX.EX IMAX for the latest plus D IMAX.EX 1
IMAX for the original publication
MAX.EX MAX for the latest plus DISPLAY L1 1 MAX.EX
MAX for the original publication
STD.EX STD for the latest plus D STD.EXL53, 6
STD for the original publication
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Full-Text Browsing

User Request Example System Response
DISPLAY BROWSE => DISPLAY BROWSE NOVICE version
ENTER (L1) OR L#:.
ENTER (DIS), ANSWER NUMBERS,
OR END:
D BRO =>DBRO L1 EXPERT version
Answer number(s) :1-3 display answers 1, 2, and 3 in default
format
. display next answer in default format
Answer number(s) and format 4 HIT display answer 4 in HIT format
Format only TITX display title and text of last answer
displayed
*Format *KWIC change default to KWIC;
no answer displayed
Forward n fields ‘F3 move forward 3 fields
Backward n fields ‘Bl move backward 1 field

Search forward for a character string

Search backward for a character
string

:S GROWTH REGUL

S

:S- ALKANOIC ACID

search forward within record for
‘growth regul'

repeat search forward for the current
string

search backward within record for
‘alkanoic acid.'

:S- repeat search backward for the current
string
End DISPLAY BROWSE :END exit DISPLAY BROWSE and return to
= => prompt
SELECT, ANALYZE, and SORT Fields

The SELECT command is used to create E-numbers containing terms taken from the specified field in an

answer set.

The ANALYZE command is used to create an L-number containing terms taken from the specified field in an

answer set.
The SORT command is used to rearrange the search results in either alphabetic or numeric order of the
specified field(s).
ANALYZE/

Field Name Field Code SELECT (1) SORT
Abstract AB Y N
Accession Number AN Y N
Application Country AC Y (2) Y
Application Date AD Y (2) Y
Application Information Al Y (2,3,4) Y
Application Number AP Y (2,3) Y
Application Number Group APPS Y (2,3,5) N
Application Year AY Y (2) Y
Art Unit ARTU Y Y
Author (Inventor) AU Y (6) Y
CAS Registry Number (CAS data) RN Y (2) N
Citation CIT Y (2,7) N
Classification Code (CAS data) CcC Y Y
Controlled Term CT Y (2) N
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SELECT, ANALYZE, and SORT Fields (cont'd)
ANALYZE/
Field Name Field Code SELECT (1) SORT

Corporate Source (Patent Assignee) CSs Y (8) Y
Current Main National Patent Classification Code NCLM Y Y
Current National Patent Classification Code, Main and Secondary NCL Y Y
Current Secondary National Patent Classification Code NCLS Y N
Detailed Description DETD Y (9) N
Disclaimer Date DCD Y Y
Document Type DT Y Y
Drawing Description DRWD Y (9)) N
Examiner Name EXNAM Y Y
Examiner's Field of Search EXF Y Y
Exemplary Claim Text ECLM Y N
Government Interest GOVI Y N
Index Term (CAS data) IT Y (2) N
International Patent Classifications, All codes IPC Y (10) N
International Patent Classifications, Main and Secondary IC Y Y
Inventor IN Y Y
Inventor Address INA N Y
Inventor Address, City IN.CTY Y Y
Inventor Address, Country IN.CNY Y Y
Inventor Address, State IN.ST Y Y
Inventor Address, ZIP Code IN.ZIP Y Y
IPC, Advanced IPC.A Y (10) N
IPC, Advanced for Invention IPC.Al Y (10) N
IPC, Core IPC.C Y (10) N
IPC, Core for Invention IPC.CI Y (10) N
IPC, First Invention IPC.F Y (10) N
IPC, Main ICM Y Y
IPC, Secondary ICS Y Y
IPC Initial Classification IPCI Y (10) N
IPC Reclassification IPCR Y (10) N
Issue Main National Patent Classification Code INCLM Y Y
Issue National Patent Classification Code, Main and Secondary INCL Y Y
Issue Secondary National Patent Classification INCLS Y N
Language LA Y Y
Legal Representative LREP Y N

AG Y (11) N
Line Count LN.CNT N Y
Number of Claims CLMN N Y
Occurrence Count of Hit Terms ocCcC N Y
Other Source Chemical Abstracts oS Y (2) N
Other Source Patent Number OSPN Y (2,12) N
Parent Case Data PARN Y (9) N
Patent Assignee PA Y Y
Patent Assignee Address PAA N Y
Patent Assignee Address, City PA.CTY Y Y
Patent Assignee Address, Country PA.CNY Y Y
Patent Assignee Address, State PA.ST Y Y
Patent Assignee Address, ZIP Code PA.ZIP Y Y
Patent Assignee Type PAT Y Y
Patent Assignee, Original PAO Y N
Patent Claim Text CLM Y N
Patent Country PC Y (2) Y
Patent Country Group PCS Y (2,13) Y
Patent Date PD Y (2) Y
Patent Information PI Y (2,3,14) Y
Patent Kind PK Y Y
Patent Number PN Y (2,3) Y
Patent Number/Kind Code PNK Y Y
Patent Number Group PATS Y (2,3,15) Y
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SELECT, ANALYZE, and SORT Fields (cont'd)

ANALYZE/
Field Name Field Code SELECT (1) SORT
Patent Year PY Y (2) Y
Priority Country PRC Y (2) Y
Priority Date PRD Y (2) Y
Priority Information PRAI Y (2,3,16) Y
Priority Number PRN Y (2,3) Y
Priority Year PRY Y (2) Y
Reassignment Agent RAA Y N
Reassignment Company RAC Y N
Reassignment Country RAC.CNY Y Y
Reassignment Date RAD Y N
Reassignment Execution Date RAXD Y N
Reassignment Kind RAK Y N
Reassignment Update Date RAUP Y N
Reference Patent Classification RPCL Y (2) N
Reference Patent Country RPC Y (2) N
Reference Patent Information REP Y (2,3,17) N
Reference Patent Inventor RPIN Y (2) N
Reference Patent IPC RPIC Y (2,3) N
Reference Patent Number RPN Y (2,3) N
Reference Patent Publication Date RPD Y (2) N
Reference Patent Publication Year RPY Y (2) N
Related Application Country RLC Y (2) N
Related Application Date RLD Y N
Related Application Information RLI Y (3,18) N
Related Application Number RLN Y (3) N
Related Application Type RLT Y Y
Related Application Year RLY Y N
Related Patent Number RLPN Y (3) Y
Related Patent Publication Year RLPY Y N
Relevance Ranking RNK N Y
Relevance Ranking Multifile RNKM N Y
Section Cross-reference (CAS data) SX Y Y
Summary of the Invention SUMM Y (9) N
Supplementary Term (CAS data) ST Y N
Term of Patent PTERM N Y
Title TI Y (default) Y
Treatment Code TC Y (19) Y

(1) HIT may be used to restrict terms extracted to terms that match the search expression used to create the answer set, e.g., SEL HIT
TI

(2) SELECT HIT and ANALYZE HIT are not valid with this field.

(3) Enter SET PATENT DERWENT at an arrow prompt (=>) to SELECT or ANALYZE patent and application numbers in Derwent
format.

(4) Selects or analyzes the application number with /AP appended to the terms created by SELECT.

(5) Selects or analyzes AP, PRN, and RLN and appends /APPS to the terms created by SELECT.

(6) Appends /IN to the terms created by SELECT.

(7) Extracts patent number, publication year with a truncation symbol appended and with /RE appended to the terms created by
SELECT.

(8) Appends /PA to the terms created by SELECT.

(9) Appends /Bl to the terms created by SELECT.

(10) Selects or analyzes all codes and appends /IPC to the terms created by SELECT.

(11) Appends /LREP to the term created by SELECT.

(12) Appends /PN to the terms created by SELECT.

(13) Selects or analyzes the PC and RPC and appends /PCS to the terms created by SELECT.

(14) Selects or analyzes the PN and appends /PN to the terms created by SELECT.

(15) Selects or analyzes PN, RPN, RLPN and appends /PATS to the terms created by SELECT.

(16) Selects or analyzes the PRN and appends /PRN to the terms created by SELECT.

(17) Selects or analyzes the RPN and appends /RPN to the terms created by SELECT.

(18) Selects or analyzes the RLN and appends /RLN to the terms created by SELECT.

(19) Appends /DT to the terms created by SELECT.
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A method for aligning a stent with a stent support includes the steps of (1)
placing a stent support and a stent mounted on the stent support in a
vertically position with the stent support®s first support element at a lower
position and the stent support®s second support element at an upper position;

(2) obtaining a digital

image of the stent support and stent; (3) analyzing the

digital image of the stent support and stent to compute the vertical position
of the stent"s upper end; (4) computing a desired position of the second

support element based on the position of the stent®s upper end; and (5) using a
positioning device to move the second support element to the desired position.
The movement of the second support element causes the conical sections of the
first and second support elements to engage the respective ends of the stent to
center the stent around a core element of the stent support and to secure the
stent in a longitudinal direction of the stent support.

FIELD OF THE INVENTION

This invention relates to a method and device for aligning a stent with a stent
support.

BACKGROUND

In the last several years, minimally invasive surgical procedures, such as
percutaneous transluminal coronary angioplasty (PTCA), have become increasingly
common. A PTCA procedure involves the insertion of a catheter into a coronary
artery to position an angioplasty balloon at the site of a stenotic lesion that
is at least partially blocking the coronary artery. The balloon is then
inflated to compress the stenosis and to widen the lumen in order to allow an
efficient flow of blood through the coronary artery.
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Following PTCA and other stenotic treatment procedures, a significant number of
patients experience restenosis or other vascular blockage problems. These
problems are prone to arise at the site of the former stenosis.

In order to help avoid restenosis and other similar problems, a stent may be
implanted into the vessel at the site of the former stenosis with a stent
delivery catheter. A stent is a tubular structure which is delivered to the
site of the former stenosis or lesion and compressed against vessel walls
thereat, again with a balloon. The structure of the stent promotes maintenance
of an open vessel lumen. The stent can be implanted in conjunction with the
angioplasty.

Stents can also be used to provide for local delivery of agents. For example,
radiotherapy and drug delivery treatments applied to the site of the former
stenosis following angioplasty have been found to aid in the healing process
and to reduce significantly the risk of restenosis and other similar problems.
Local delivery of agents is often preferred over systemic delivery of agents,
particularly where high systemic doses are necessary to achieve an effect at a
particular site. High systemic doses of agents can often create adverse
effects. One proposed method of local delivery is to coat the surface of a
stent with an agent.

A stent is typically coated with a primer layer and an agent layer. The primer
layer is applied between the stent and the agent layer to improve adhesion of
the agent layer to the stent. In some cases, the agent layer may be applied
directly to the stent.

Spray coating is commonly used to apply a layer of coating to a stent. A spray
coating apparatus typically includes a spray nozzle and a pump that supplies a
coating substance from a reservoir to the spray nozzle. The coating substance
is ejected through the nozzle to create a plume of coating substance.

During coating operation the stent is supported by a stent support, and the
stent support and stent rotate about the axis of the stent support. The stent
support is also configured to axially or linearly translate the stent through
the plume of coating substance. The nozzle may be translated along the axis of
the stent as an alternative to or in addition to axially translating the stent.
The coating substance is deposited on the stent as the stent is translated
through the plume of the spray nozzle from one end of the stent to the other
end. After a selected number of passes through the plume, the deposited coating
substance is allowed to dry or subjected to a drying process prior to further
spraying of coating substance. The spraying and drying steps are repeated until
a desired amount of coating substance is deposited on the stent.

The coating substance ejected by the nozzle is not uniformly distributed in the
plume of the spray nozzle. The concentration of coating substance is highest in
the areas along or near the longitudinal axis of the nozzle. As the distance
from the axis of the nozzle increases, the concentration of coating substance
decreases.

To increase the efficiency of coating operation, it is desirable to place the
stent in an area of the plume that has a high concentration of coating
substance, i.e., an area along or near the axis of the nozzle. To ensure that
the stent remains in the desired area of the plume, it is important for the
axis of the stent to be aligned with the axis of the stent support. If the
stent support and stent are not coaxial, the stent will oscillate about the
axis of the stent support during rotation, causing the stent to move in and out
of the area of the plume with a high coating substance concentration. This will
not only decrease the efficiency of coating operation but also produce an
uneven coating pattern on the stent surface.

Additionally, misalignment between the stent axis and the stent support axis
may cause inconsistent application of coating substance to the stents, with
stents placed near the axis of the nozzle receiving more coating substance than
stents placed relatively far from the axis of the nozzle. This variation in the
amount of stent coating may increase the number of stents having coating
weights outside of the acceptable range, thereby increasing the stent defective
rate. These variations are difficult to compensate by adjusting the rate or
duration of spray, because the misalignment is unpredictable.

Currently there are no efficient and reliable methods to ensure a proper
alignment of a stent with a stent support.
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SUMMARY

The method and device of the present invention can reliably, efficiently and
precisely mount a stent on a stent support with a proper alignment of the axes
of the stent and stent support.

According to one aspect of the invention, a method for aligning a stent with a
stent support includes the steps of (1) placing a stent support and a stent
mounted thereon in a vertical position with the stent support"s first support
element at a lower position and the stent support®s second support element at
an upper position, (2) obtaining a digital image of the stent support and
stent, (3) analyzing the digital image of the stent support and stent to
compute the vertical position of the stent"s upper end, (4) computing a desired
position of the second support element based on the position of the stent’s
upper end, and (5) using a positioning device to move the second support
element to the desired position. The movement of the second support element
causes the conical sections of the first and second support elements to engage
the respective ends of the stent to center the stent around a core element of
the stent support and to secure the stent in a longitudinal direction of the
stent support.

Before the image of the stent support and stent is taken, it is preferable to
re-seat the stent on the conical portion of the first support element to ensure
that the stent is seated properly. There are many different ways to re-seat a
stent. For example, if the stent is not seated properly, a light strike to the
first support element may cause the stent to seat properly. Alternatively, the
first support element can be vibrated to re-seat the stent. Re-seating may also
be accomplished by lifting the stent off the first support element and
releasing the stent to allow the stent to reengage with the conical portion of
the first support element under the weight of the stent. Additionally, the
stent can be manipulated, such as tapped, to re-seat the stent.

After the step of moving the second support element of the stent support to the
desired position, the stent runout may be determined to ensure that it is less
than an acceptable limit. The term "runout" is defined as the degree to which
the axis of the stent deviates from the axis of the first support element of
the stent support. The stent runout can be computed from one or more digital
images of the stent support and stent. If the computed stent runout is greater
than the acceptable limit, the second support element may be lifted to
disengage the second support element with the upper end of the stent, and the
process may be repeated to position the second support element at the desired
position. Alternatively, the stent may be considered defective and discarded.

Additionally or alternatively, a digital image of the stent support and stent
may be taken to compute the actual position of the second support element. The
actual and desired positions of the second support element may be compared. 1f
the difference between the actual and desired positions of the second support
element exceeds an acceptable limit, the positioning device will again attempt
to move the second support element to the desired position. This process can be
repeated until the difference between the actual and desired positions of the
second support element no longer exceeds the acceptable limit.

In some cases, it may be desirable to ensure that the stent is properly
oriented on the stent support. This means that one end of the stent points in
the direction of the first support element and the other end points in the
direction of the second support element. The orientation of the stent can be
determined from the types of end crowns at one or both ends of the stent.

A stent manufacturer often makes more than one type of stents. It may be
desirable in some cases to verify that the proper type of stent is mounted on
the stent support. The stent type may be determined in various manners. For
example, the length of the stent can be computed from the digital image and can
be used to determine the type of the stent mounted on the stent support. Or the
number of crowns at a stent end may be computed from the digital image and can
be used to determine the type of the stent. Alternatively, the types of crowns
at a stent end may be used to determine stent type. In some cases, one or more
of these stent features may be used together to determine stent type.

To facilitate the determination of the number of crowns and the types of crowns

at a stent end, the digital image preferably includes a 360.degree. view of the
outer surface of the stent or stent end.
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Preferably, the free end of the stent support®s core element, i.e., the end of

the core element not connected to the first support element, is affixed so that
the core element and the first support element are substantially coaxial. This

way, the position of the core element in the digital image is always known, and
it Is easier to determine the position of the stent from the digital image.

According to another aspect of the invention, a device for aligning a stent
with a stent support includes a stent support receptacle for receiving a first
support element of a stent support to position the stent support in a vertical
position, a digital imaging device for imaging a stent mounted on the stent
support, a computer, and a positioning device for moving a second support
element of the stent support to the desired position. The computer can be used
to compute the position of an upper end of the stent from a digital image of
the stent support and stent and to compute a desired position of the second
support element of the stent support based on the position of the stent"s upper
end. The computer can also be used to compute stent runout, stent type and
stent orientation. In a preferred embodiment, the device for aligning a stent
with a stent support further includes a core element support for supporting a
free end of a core element of the stent support so that the core element and
the first support element are substantially coaxial.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of an exemplary device of the present invention
for mounting a stent on a stent support in a way that reduces stent runout.

FIG. 2 is a perspective view of a cylindrically-shaped stent.
FIG. 3 is a schematic diagram for a spray coating apparatus.
FIG. 4 is a perspective view of a stent support.

FIGS. 5A and 5B are perspective views showing the conical portions of the first
and second support elements of a stent support supporting the ends of a stent.

FIG. 6 is a perspective view of a stent mounted on the core element of a stent
support without the second support element of the stent support.

FIG. 7 is a perspective view of a stent mounted on the core element of a stent
support with the second support element of the stent support.

FIG. 8 is a perspective view of a stent and a stent support mounted vertically
in a stent support receptacle.

FI1G. 9 is a perspective view of the free end of a core element being supported
by a first core element support.

FI1G. 10 is a cross-sectional view of the first core element support.
FIG. 11 is a perspective view of a second core element support.
FI1G. 12 is a perspective view of a positioning device.

FIG. 13 is a schematic diagram showing a feedback control loop for controlling
the position of the second support element of the stent support.

FIG. 14 is a view of a stent mounted on a stent support with stent runout.
FIGS. 15 and 16 are perspective views of crowns at a stent end.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

One aspect of the present invention relates to a device for precisely and
efficiently mounting a stent on a stent support in a way that reliably reduces
stent runout. FIG. 1 illustrates an exemplary device 10 of the present
invention. The device 10 includes a stent support receptacle 12 for receiving a
stent support 16 to position the stent support 16 in a vertical position; a
digital imaging device 20, such as a digital camera; a computer 14 (FIG. 13);
and a positioning device 18. The device 10 may include additional components,
as shown in FIG. 1, which will be described hereinafter.
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A stent used with the present invention may have any structural pattern that is
compatible with a bodily lumen in which it is implanted. Typically, a stent is
composed of a pattern or network of circumferential and longitudinally
extending interconnecting structural elements or struts. In general, the struts
are arranged in patterns, which are designed to contact the lumen walls of a
vessel and to maintain vascular patency. A myriad of strut patterns are known
in the art for achieving particular design goals. A few of the more important
design characteristics of stents are radial or hoop strength, expansion ratio
or coverage area, and longitudinal flexibility. Embodiments of the present
invention are applicable to virtually any stent design and are, therefore, not
limited to any particular stent design or pattern. One embodiment of a stent
pattern may include cylindrical rings composed of struts. The cylindrical rings
may be connected by connecting struts.

In some embodiments, a stent may be formed from a tube by laser cutting the
pattern of struts in the tube. The stent may also be formed by laser cutting a
metallic or polymeric sheet, rolling the pattern into the shape of the
cylindrical stent, and providing a longitudinal weld to form the stent. Other
methods of forming stents are well known and include chemically etching a
metallic or polymeric sheet and rolling and then welding it to form the stent.

FI1G. 2 illustrates a stent 24 formed from a plurality of struts 26. The
plurality of struts 26 are radially expandable and interconnected by connecting
elements 28 that are disposed between adjacent struts 26, leaving lateral
openings or gaps 30 between adjacent struts 26. The struts 26 and connecting
elements 28 define a tubular stent body having an outer, tissue-contacting
surface and an inner surface.

The cross-section of the struts 26 in the stent 24 may be rectangular- or
circular-shaped. The cross-section of struts is not limited to these, and
therefore, other cross-sectional shapes are applicable with embodiments of the
present invention. Furthermore, the pattern should not be limited to what has
been illustrated as other stent patterns are easily applicable with embodiments
of the present invention.

A stent may be coated with any number of layers. For example, the coating of a
stent may comprise one or more of the following four types of layers:

(a) an agent layer, which may comprise a polymer and an agent or,
alternatively, a polymer free agent;

(b) an optional primer layer including one or more polymers, which layer may
improve adhesion of subsequent layers on the implantable substrate or on a
previously formed layer;

(c) an optional topcoat layer, which may serve as a way of controlling the rate
of release of an agent; and

(d) an optional biocompatible finishing layer, which may improve the
biocompatibility of the coating.

The agent layer may be applied directly to a stent as a pure agent.
Alternatively, the agent can be combined with a biodegradable polymer as a
matrix, wherein agent may or may not be bonded to the polymer. The optional
primer layer may be applied between the implantable substrate and the agent
layer to improve adhesion of the agent layer to the implantable substrate and
can optionally comprise an agent. A pure agent layer can be sandwiched between
layers comprising biodegradable polymer. The optional topcoat layer may serve
as a membrane to control the rate of release of the bioactive agent and can
optionally comprise agent. The biocompatible finishing layer may also be
applied to increase the biocompatibility of the coating by, for example,
increasing acute hemocompatibility and can also comprise an agent.

The polymers in the agent layer and optional primer layer can be biostable,
bioabsorbable, biodegradable, or bioerodable. Biostable refers to polymers that
are not biodegradable. The terms biodegradable, bioabsorbable, and bioerodable
are used interchangeably and refer to polymers that are capable of being
completely degraded and/or eroded when exposed to bodily fluids such as blood
and can be gradually resorbed, absorbed, and/or eliminated by the body. The
processes of breaking down and eventual absorption and elimination of the
polymer can be caused by, for example, hydrolysis, metabolic processes, bulk or
surface erosion, and the like.
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The therapeutic agent can include any substance capable of exerting a
therapeutic or prophylactic effect. Examples of therapeutic agents include
antiproliferative substances such as actinomycin D, or derivatives and analogs
thereof (manufactured by Sigma-Aldrich 1001 West Saint Paul Avenue, Milwaukee,
Wis. 53233; or COSMEGEN available from Merck). Synonyms of actinomycin D
include dactinomycin, actinomycin 1V, actinomycin l.sub.l, actinomycin X.sub.1,
and actinomycin C.sub.l. The bioactive agent can also fall under the genus of
antineoplastic, anti-inflammatory, antiplatelet, anticoagulant, antifibrin,
antithrombin, antimitotic, antibiotic, antiallergic and antioxidant substances.
Examples of such antineoplastics and/or antimitotics include paclitaxel, (e.g.,
TAXOL.RTM. by Bristol-Myers Squibb Co., Stamford, Conn.), docetaxel (e.g.,
Taxotere.RTM., from Aventis S.A., Frankfurt, Germany), methotrexate,
azathioprine, vincristine, vinblastine, fluorouracil, doxorubicin hydrochloride
(e.g., Adriamycin.RTM. from Pharmacia & Upjohn, Peapack N.J.), and mitomycin
(e-g-., Mutamycin.RTM. from Bristol-Myers Squibb Co., Stamford, Conn.). Examples
of such antiplatelets, anticoagulants, antifibrin, and antithrombins include
aspirin, sodium heparin, low molecular weight heparins, heparinoids, hirudin,
argatroban, forskolin, vapiprost, prostacyclin and prostacyclin analogues,
dextran, D-phe-pro-arg-chloromethylketone (synthetic antithrombin),
dipyridamole, glycoprotein Ilb/1l1la platelet membrane receptor antagonist
antibody, recombinant hirudin, and thrombin inhibitors such as Angiomax a
(Biogen, Inc., Cambridge, Mass.). Examples of such cytostatic or
antiproliferative agents include angiopeptin, angiotensin converting enzyme
inhibitors such as captopril (e.g., Capoten.RTM. and Capozide.RTM. from
Bristol-Myers Squibb Co., Stamford, Conn.), cilazapril or lisinopril (e.g.,
Prinivil _.RTM. and Prinzide.RTM. from Merck & Co., Inc., Whitehouse Station,
N.J.), calcium channel blockers (such as nifedipine), colchicine, proteins,
peptides, fibroblast growth factor (FGF) antagonists, fish oil (omega 3-fatty
acid), histamine antagonists, lovastatin (an inhibitor of HMG-CoA reductase, a
cholesterol lowering drug, brand name Mevacor.RTM. from Merck & Co., Inc.,
Whitehouse Station, N.J.), monoclonal antibodies (such as those specific for
Platelet-Derived Growth Factor (PDGF) receptors), nitroprusside,
phosphodiesterase inhibitors, prostaglandin inhibitors, suramin, serotonin
blockers, steroids, thioprotease inhibitors, triazolopyrimidine (a PDGF
antagonist), and nitric oxide. An example of an antiallergic agent is
permirolast potassium. Other therapeutic substances or agents which may be
appropriate agents include cisplatin, insulin sensitizers, receptor tyrosine
kinase inhibitors, carboplatin, alpha-interferon, genetically engineered
epithelial cells, steroidal anti-inflammatory agents, non-steroidal
anti-inflammatory agents, antivirals, anticancer drugs, anticoagulant agents,
free radical scavengers, estradiol, antibiotics, nitric oxide donors, super
oxide dismutases, super oxide dismutases mimics,
4-amino-2,2,6,6-tetramethylpiperidine-1-oxyl (4-amino-TEMPO), tacrolimus,
dexamethasone, ABT-578, clobetasol, cytostatic agents, prodrugs thereof,
co-drugs thereof, and a combination thereof. Other therapeutic substances or
agents may include rapamycin and structural derivatives or functional analogs
thereof, such as 40-0-(2-hydroxy)ethyl-rapamycin (everolimus),
40-0-(3-hydroxy)propyl-rapamycin, 40-0-[2-(2-hydroxy)ethoxy]ethyl-rapamycin,
and 40-0-tetrazole-rapamycin.

Spray coating is commonly used to apply a coating layer to a stent. Spray
coating a stent typically involves mounting a stent on a stent support,
followed by spraying a coating substance from a nozzle onto the mounted stent.
FIG. 3 depicts a spray coating apparatus 32 for coating a stent 24. In this
apparatus, a pump 34 supplies a coating substance from a reservoir 36 to a
spray nozzle 38 through a hose 40. The coating substance is ejected through the
nozzle 38 to create a plume 42 of coating substance. The nozzle 38 preferably
is a gas-assisted external mixing atomizer, which atomizes the coating
substance with gas supplied by a gas supply 43.

The coating substance is not uniformly distributed in the plume 42 of the spray
nozzle 38. The concentration of coating substance is highest in the areas along
or near the axis 48 of the nozzle 38. As the distance from the axis 48 of the
nozzle 38 increases, the concentration of coating substance decreases. In other
words, there are more coating substance droplets per unit of volume in the
areas along or near the axis 48 of the nozzle 38 than in the areas near the
periphery of the plume 42.

During coating operation the stent 24 is supported on a stent support 16, and
the stent support 16 and stent 24 rotate about the axis of the first support
element 52 (FIG. 3), as shown by an arrow 44. The speed of rotation can be from
about 0.1 rpm to about 300 rpm, more narrowly from about 30 rpm to about 200
rpm. By way of example, the speed of rotation can be about 150 rpm.
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Preferably, the stent support 16 and stent 24 are axially or linearly
translated through the plume 42, as shown by an arrow 46. Alternatively or
additionally, the nozzle 38 can be translated along the axis of the stent 24.
The coating substance is deposited on the stent 24 as the stent 24 is
translated through the plume 42 of the spray nozzle 38 from one end to the
other end of the stent 24. After a selected number of passes through the plume
42, the deposited coating substance is allowed to dry or subjected to a drying
process prior to further spraying of coating substance. The spraying and drying
steps can be repeated until a desired amount of coating substance is deposited
on the stent 24. The nozzle or the stent can be moved at about 1 mm/second to
about 12 mm/second, for example about 6 mm/second.

Referring to FIG. 4, a stent support 16 may include a first support element 52,
a core element 54, and a second support element 56. The stent support may be,
for example, a stent mandrel or stent fixture. The first support element of the
stent support may be, for example, a shank. The second support element of the
stent support may be, for example, a collet. The first support element 52 may
be connected to a motor (not shown) to provide rotational motion about the
longitudinal axis of the first support element 52 during coating.

The first support element 52 preferably includes a conical portion 58, tapering
inwvardly at an angle of, for example, about 15.degree. to about 75.degree.,
more narrowly from about 30.degree. to about 60.degree.. In some cases, the
angle can be about 45.degree.. In the illustrated embodiment, a first end of
the core element 54 is permanently affixed to the conical portion 58 of the
first support element 52. Alternatively, the first support element may include
a bore for receiving an end of the core element, and the end of the core
element may be threaded to screw into the bore.

The second support element 56 also includes a conical portion 60 having an
inwardly tapered angle which can be the same as or different from the tapered
angle of the first support element®s conical portion 58. The second support
element 56 has a through bore. A second end (free end) of the core element 54
can extends into the through bore of the second support element 56 and can be
press-fitted or friction-fitted within the bore to prevent the second support
element 56 from freely moving on the core element 54.

The stent support 16 supports the stent 24 via the conical portions 58, 60 of
the first and second support elements 52, 56. FIG. 5A shows that the conical
portion 58 of the first support element 52 supports one end of the stent 24,
and FIG. 5B shows that the conical portion 60 of the second support element 56
supports the other end of the stent 24. In FIGS. 5A and 5B and in subsequent
Figures, only the struts in the end rings of the stent are shown, and the
struts in the rest of the stent are not shown. As the conical portions 58, 60
of the first and second support elements 52, 56 are advanced towards each
other, they automatically cause the stent 24 to become centered about the core
element 54, and they also secure the stent 24 in the longitudinal direction of
the stent support 16. The only contact between the stent 24 and the stent
support 16 is at the interface between the conical portions 58, 60 and the
inner rims at the ends of the stent 24. At least one of the conical portions
58, 60 may have a roughened surface to absorb excess coating substance.

To reduce stent runout, the opposing forces exerted by the first and second
support elements 52, 56 to secure the stent 24 preferably are sufficient but
not excessive. First, the opposing forces preferably are sufficient to prevent
any significant movement of the stent 24 on the stent support 16. If the stent
24 moves relative to the stent support 16 during coating operation, the stent
24 will not remain in a desired area of the plume with a high coating substance
concentration. Instead the stent 24 will oscillate about the axis of rotation
(i.e., the axis of the first support element 52), causing the stent 24 to move
in and out of the area of the plume with a high coating substance
concentration.

Additionally, to ensure that the coating is evenly applied to the stent
surface, it is preferable that the stent 24 is rotationally secured to, and
rotates together with, the stent support 16 during coating operation. If the
stent 24 slips rotationally relative to the stent support 16, the stent 24 will
not be rotating at a constant speed. As a result, some areas of the stent
surface may be exposed to the coating spray for a longer period of time than
other areas, resulting in an even coating on the stent surface. The stent 24 is
rotationally secured to the stent support 16 by the frictional forces between
the stent ends and the support elements 52, 56 of the stent support 16, and the
frictional forces are a function of the opposing forces. Thus, the opposing
forces preferably are sufficient to ensure that the stent 24 is rotationally
secured to the stent support 16 during coating operation.
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Second, the opposing forces preferably are not excessive. Excessive forces
applied to the ends of the stent 24 may cause the stent 24 to bend and the
middle section of the stent 24 to bow out. When the stent support 16 is
rotated, the bowed out middle section of the stent 24 may move in and out of
the area of the plume with a high coating substance concentration. Since the
opposing forces are largely a function of the position of the second support
element 56, the desired stent support forces can be achieved by adjusting the
position of the second support element 56.

Additionally, insufficient or excessive opposing forces may increase the number
or severity of coating defects on the stent®"s end crowns 106 (FIGS. 15 and 16).
If the opposing forces are insufficient, there may be a gap between an end
crown 106 of the stent 24 and the conical portion 58, 60 of a support element
52, 56, and coating material may accumulate in the gap. When the stent 24 is
moved relative to the conical portion 58, 60, the dry coating material in the
gap may stick to the end crown 106, causing excessive coating material on the
crown 106. Alternatively, the dry coating material in the gap may stick to the
conical surface 58, 60, causing insufficient coating material on the crown 106.
Excessive opposing forces may also lead to excessive coating material between
an end crown 106 and the conical portion 58, 60, because they may increase the
contact area between the end crown 106 and the conical portion 58, 60. An
increased contact area may increase the coating material accumulated between
the end crown 106 and the conical portion 58, 60. The increased accumulation of
coating material, as described above, are more likely to cause stent coating
defects.

It should be noted that, in some embodiments of the present invention, the
conical portion 58, 60 of each support element 52, 56 may include one or more
features that reduce the contact between the conical portion 58, 60 and the end
crowns 106 of the stent 24. For example, each conical portion 58, 60 may
include ridges that extend from the base of the conical portion 58, 60 to its
apex. Preferably, the ridges are dimensioned and spaced so that when a stent
end engages the conical portion 58, 60, the crest of each crown 106 engages the
crest of a ridge. This further reduces the contact between the conical portion
58, 60 and the end crowns 106 of the stent 24.

Another aspect of the present invention relates to a method for mounting a
stent on a stent support to achieve optimum opposing forces and to reliably and
efficiently reduce stent runout. In a preferred embodiment of this method, as
shown in FIG. 6, the stent 24 is first mounted on the core element 54 of the
stent support 16 by extending the core element 54 through the hollow center of
the stent 24. Then the second support element 56 is also mounted on the core
element 54, as shown in FIG. 7. At this point, the stent 24 is placed between
the first and second support elements 52, 56, but the second support element 56
is not advanced far enough to pinch the stent 24 between the first and second
support elements 52, 56. The distance between the first and second support
elements 52, 56 is greater than the length of the stent 24, and the stent 24 is
free to move along the core element 54 between the first and second support
elements 52, 56.

Next the stent support 16 with the stent 24 mounted thereon is placed in a
vertical position with the first support element 52 at a lower position and the
second support element 56 at an upper position, as shown in FIG. 8. To hold the
stent support 16 and stent 24 in the vertical position, the First support
element 52 is placed in the stent support receptacle 12, and then a stent
support holder 50 (FIG. 9) is used to hold the stent support 16 in a vertical
position. The stent support holder 50 preferably includes a pair of grippers
(FIG. 1) that are pivotably connected like a pair of scissors, each of the
grippers having a V-shaped groove (FIG. 1) for receiving the stent support 16.
The grippers can pivot open to receive the stent support 16 and pivot close to
hold the stent support 16 in an opening formed by the V-shaped grooves. In this
position, the lower end of the stent 24 rests on the conical portion 58 of the
first support element 52 under the weight of the stent 24. The weight of the
stent 24, acting on the conical portion 58 of the first support element 52,
tends to center the lower end of the stent 24 around the core element 54.
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At this point, the stent 24 may be re-seated to ensure that the stent 24 is
properly seated on the conical portion 58 of the first support element 52. The
stent 24 may be re-seated iIn several ways. For example, the stent 24 may be
re-seated by vibrating the first support element 52 or lightly striking the
first support element 52 to cause it to vibrate. Vibration of the first support
element 52 tends to cause the stent 24 to be properly seated on the conical
portion 58 of the first support element 52. Alternatively, the stent 24 may be
re-seated by lifting the stent 24 off the first support element 52 and
releasing the stent 24. Furthermore, the stent 24 may be re-seated by
manipulating the stent 24, such as lightly tapping on the stent 24.

In addition, as shown in FIGS. 1 and 9, the device 10 may have two stent
holders 62, 64 that can be used to hold and center the stent 24 around the core
element 54 of the stent support 16. Preferably, one of the stent holders 62, 64
holds and centers the top portion of the stent 24, and the other holder holds
and centers the bottom portion of the stent 24. Each stent holder 62, 64
preferably includes a pair of grippers (FIG. 1) that are pivotably connected
like a pair of scissors, each of the grippers having a V-shaped groove (FIG. 1)
for holding the stent 24. The grippers can pivot open to receive the stent 24
and pivot close to hold the stent 24 in an opening formed by the V-shaped
grooves.

When the stent support 16 and stent 24 are placed in a vertical position, the
free end of the core element 54 preferably is centered and fixed to a point on
the axis of the first support element 52 to ensure that the core element 54 is
straight and coincides with the axis of the first support element 52. When its
free end is not centered, the core element 54, due to its flexibility, may not
always be straight and coincide with the axis of the first support element 52.
This makes it difficult to measure stent runout as the position of the stent 24
is caused by both stent runout and the position of the core element 54.
Separating the effects of stent runout and core element position may be
difficult. Additionally, when the first support element 52 is rotated to
produce a 360.degree. digital image of the stent®s outer surface, the core
element 54 and the stent 24 may oscillate about the axis of the first support
element 52. This oscillation makes it difficult to produce a high-quality
digital image of the stent"s outer surface.

The centering of the free end of the core element 54 may be accomplished in any
suitable way. For example, a core element support 68, as shown in FIG. 9, can
be used to center the free end of the core element 54. The core element support
68 preferably has a cylindrical configuration and includes a conical inner
cavity 70 and a bore 72, as shown in FIG. 10. The conical cavity 70 has a base
74 and an apex 76, wherein the base 74 defines an opening 78 on the bottom end
surface 80 of the cylindrical support 68. Preferably, the bore 72 extends
coaxially from the apex 76 of the conical cavity 70 to the top end surface 82
of the cylindrical support 68.

In the device 10, as shown in FIG. 9, the core element support 68 preferably is
positioned so that the axis of the conical cavity 70 and bore 72 coincides with
the axis of the first support element 52. Additionally, the core element
support 68 preferably is able to move along the axis of the first support
element 52.

During operation, after the stent support 16 and stent 24 are placed in a
vertical position, the core element support 68 starts moving from a position
above the free end of the core element 54 towards to the free end of the core
element 54 with the opening 78 facing the free end of the core element 54. This
movement of the support 68 allows the opening 78 of the support 68 to capture
the free end of the core element 54 and allows the conical cavity 70 to guide
the free end into the bore 72. Preferably, the bore 72 is sufficiently small
such that the free end of the core element 54 preferably is centered and fixed
to a point on the axis of the first support element 52 and such that the core
element 54 is straight and coincides with the axis of the first support element
52. The opening 78 preferably is sufficiently large that it can always capture
the free end of the core element 54.

Alternatively, as shown in FIG. 11, the free end of the core element 54 may be
supported by a different core element support 84. The core element support 84
includes a scissor-like mechanism with two pivotable flat bars 86, 88 that can
pivot as shown by arrows 90, 92, respectively. Clamps 94, 96 with opposing
wedge-shaped cutout sections are coupled to the distal ends of the pivotable
flat bars 86, 88, respectively. The free end of the core element 54 is clamped
at the apices of the opposing wedge-shaped cutout sections but can still
rotate. With this arrangement, the stent support 16 can rotate without much
oscillation of the core element 54.
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After the stent support 16 and stent 24 have been properly positioned, a
digital image of the vertically-positioned stent support 16 and stent 24 is
taken with the digital imaging device 20. The device 10 shown in FIG. 1 may
include a backlight 22 (FIG. 1) for illuminating the stent support 16 and stent
24 in silhouette to improve the quality of the digital image. The device 10 may
also include one or more reflecting members 98 such as mirrors that reflect the
image of the stent support 16 and stent 24 into the lens of the imaging device
20, so that the imaging device 20 does not need to directly face the stent
support 16 and stent 24. The digital image of the stent support 16 and stent 24
is then analyzed by the computer 14 to compute the vertical position of the
stent”s upper end. Based on the computed vertical position of the stent"s upper
end, the computer 14 can compute a desired position of the second support
element 56.

The relationship between the position of the stent"s upper end and the desired
position of the second support element 56 may be determined experimentally. For
example, for a given position of the stent"s upper end, the second support
element 56 may be placed at various positions, and the stent runout is computed
by the computer 14 for each of these positions. Each position of the second
support element that produces an acceptable stent runout can be designated as
an acceptable position. The position that produces the smallest stent runout
may be designated as the desired position. This process, repeated for all
positions of the stent®s upper end, establishes a relationship between the
position of the stent"s upper end and the desired position of the second
support element 56. This relationship can be used to compute the desired
position of the second support element 56 based on the vertical position of the
stent"s upper end. Preferably, the positioning device 18 used to position the
second support element 56 at the desired position is sufficiently precise that
the second support element 56 is consistently positioned at the desired
position or at least at an acceptable position.

After the desired position of the second support element 56 has been obtained,
the positioning device 18 is used to move the second support element 56 from
its original position to the desired position. As the second support element 56
is advanced towards the stent 24, the conical sections 58, 60 of the first and
second support elements 52, 56 engage the respective ends of the stent 24 to
center the stent 24 around the core element 54 and to secure the stent 24 in
the longitudinal direction of the stent support 16. The interference fit
between the second support element 56 and the core element 54 ensures that the
second support element 56 and stent 24 remain assembled and properly aligned
during subsequent handling, processing and coating.

In the preferred embodiment, the positioning device 18 includes a fork member
100, as shown in FIG. 12. When the positioning device 18 is used to move the
second support element 56, the fork member 100 extends into a circumferential
groove 102 of the second support element 56. Preferably, the distance between
the legs 101 of the fork member 100 is greater than the diameter of the groove
102, so that the fork member 100 is free to move up and down in the groove 102.
However, the distance between the legs 101 of the fork member 100 preferably is
less than the diameter of the second support element 56.

To move the second support element 56 downwards, the fork member 100 engages
the lower side surface of the groove 102. And to move the second support
element 56 upwards, the fork member 100 engages the upper side surface of the
groove 102. This arrangement is advantageous because, as long as the position
and dimensions of the groove 102 and the dimensions of the fork member 100 are
given, the relative position between the second support element 56 and the
positioning device 18 can be precisely determined. As a result, the position of
the second support element 56 can be calculated from the position of the
positioning device 18 and can be controlled by controlling the position of the
positioning device 18.

After the stent 24 has been mounted on the stent support 16, a second digital
image of the stent support 16 and stent 24 may be taken to determine whether
the second support element 56 is sufficiently close to the desired position.
The computer 14 can compute the actual position of the second support element
56 from the second digital image and compare with the desired position. If the
difference between the actual and desired positions exceeds an acceptable
limit, the second support element 56 can be re-positioned. This process forms a
feedback control loop, as shown in FIG. 13, and can be repeated until the
difference is within the acceptable limit. Alternatively, after several
unsuccessful attempts the stent 24 and stent support 16 can be discarded as
defective.
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Alternatively or additionally, stent runout may be used to determine whether
the second support element 56 is properly positioned. If the stent runout is
above an acceptable limit, the second support element 56 is considered to be
improperly positioned, and the stent 24 may be remounted or discarded as
defective.

Stent runout can be variously defined. As shown in FIG. 14, the stent runout
can be defined as the radial distance 104 between the axis of the stent 24 and
the axis of the core element 54. Since this distance 104 may vary along the
axis of the core element 54, stent runout can be defined as the average or mean
radial distance along the axis of the core element 54 or the maximum radial
distance.

Stent runout may be determined in various manners. For example, stent runout
can be determined from one or more digital images of the stent support 16 and
stent 24. Often, however, stent runout cannot be accurately determined by
taking a single digital image of the stent support 16 and stent 24. For
example, if the direction of the stent runout happens to be perpendicular to
the digital image, the runout cannot be detected at all from the digital image.
Only when the direction of the stent runout is parallel to the digital image,
stent runout cannot be accurately determined from the single digital image.
Therefore, it is desirable to use two or more images of the stent support 16
and stent 24 to determine stent runout. In a preferred embodiment, a digital
image of the stent support 16 and stent 24 is taken every 1l.degree. to
90.degree. stent rotation for at least 180.degree. of stent rotation, and stent
runout is determined from the digital images. For example, a digital image of
the stent support 16 and stent 24 may be taken every 5.degree. of stent
rotation for 180.degree. or 360.degree.. In many cases, the true stent runout
is the maximum stent runout detected from the digital images.

Since a stent manufacturer often makes more than one type of stents, it may be
desirable in some cases to verify that the proper type of stent is mounted on
the stent support 16. The stent type may be determined from a digital image of
the stent 24 in various manners. For example, if the different types of stents
have different lengths, the length of a stent 24 can be computed from the
digital image and can be used to determine the type of stent mounted on the
stent support 16. The length of the stent 24 can be determined by measuring the
distance between the two ends of the stent 24. Alternatively, if one end of the
stent 24 is always at the same position, the stent length can be computed from
the position of the other end. If the different types of stents have different
end crowns 106 (FIG. 15), the stent type can be determined from the number of
end crowns 106 at a stent end. The number of end crowns 106 can be determined
from a 360.degree. digital image of the stent"s outer surface. If the different
types of stents have different types of end crowns, the stent type can also be
determined from the types of end crowns at a stent end. For example, an end of
one type of stent may have four U-shaped end crowns 108 (FIG. 16) and five
W-shaped end crowns 110 (FIG. 16), and an end of another type of stent may have
six U-shaped end crowns 108 and three W-shaped end crowns 110. In some cases,
two or more of these stent features may be used together to determine stent
types.

The different types of end crowns 108, 110 may also be used to determine the
orientation of the stent 24. For example, a first end of a stent may have all
U-shaped end crowns 108, and a second end may have four U-shaped end crowns 108
and five W-shaped end crowns 110. If the second end of the stent should be the
upper end of the stent 24 facing the second support element 56, the types of
end crowns 108, 110 at a stent end can be inspected to ensure that the stent 24
is properly oriented.

While particular embodiments of the present invention have been shown and
described, it will be obvious to those skilled in the art that changes and
modifications can be made without departing from this invention in its broader
aspects. Therefore, the appended claims are to encompass within their scope all
such changes and modifications as fall within the true spirit and scope of this
invention.
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What is claimed is:

1. A method for aligning a stent with a stent support, comprising: placing a
stent support and a stent mounted on the stent support in a vertical position
with the stent support®s first support element at a lower position and the
stent support"s second support element at an upper position, wherein the lower
end of the stent faces a conical portion of the first support element and the
upper end of the stent faces a conical portion of the second support element;
obtaining a digital image of the stent support and stent; analyzing the digital
image of the stent support and stent to compute the vertical position of the
stent®s upper end; computing a desired position of the second support element
based on the position of the stent®"s upper end; and using a positioning device
to move the second support element to the desired position, wherein the
movement of the second support element causes the conical portions of the first
and second support elements to engage the respective ends of the stent to
center the stent around a core element of the stent support and to secure the
stent in a longitudinal direction of the stent support.

2. The method of claim 1, further comprising: the step of obtaining the digital
image of the stent support and stent includes using a digital imaging device to
obtain the digital image of the stent support and stent.

3. The method of claim 1, further comprising: computing stent runout after the
step of using the positioning device to move the second support element.

4. The method of claim 3, further comprising: if the computed stent runout is
greater than an acceptable limit, lifting the second support element to
disengage the second support element from the upper end of the stent.

5. The method of claim 4, further comprising: after the second support element
has been disengaged from the upper end of the stent, repeating the step of
obtaining a digital image of the stent support and stent; repeating the step of
analyzing the digital image; repeating the step of computing a desired position
of the second support element; and repeating the step of using the positioning
device to move the second support element to the desired position.

6. The method of claim 1, further comprising: obtaining a second digital image
of the stent support and stent after the step of using the positioning device
to move the second support element; and computing the actual position of the
second support element from the second digital image and comparing the actual
position of the second support element with the desired position.

7. The method of claim 6, further comprising: if the difference between the
actual and desired positions of the second support element exceeds an
acceptable limit, using the positioning device to move the second support
element to the desired position.

8. The method of claim 1, further comprising: re-seating the stent on the
conical portion of the first support element before the step of obtaining the
digital image of the stent support and the stent.

9. The method of claim 8, wherein the step of re-seating includes vibrating the
first support element.

10. The method of claim 8, wherein the step of re-seating includes striking the
first support element.

11. The method of claim 8, wherein the step of re-seating includes lifting the
stent off the first support element and releasing the stent.

12. The method of claim 8, wherein the step of re-seating includes tapping on
the stent.

13. The method of claim 1, further comprising determining the orientation of
the stent from the digital image of the stent support and stent.

14_. The method of claim 13, wherein the step of determining the orientation of
the stent includes examining crown types at least one stent end.

15. The method of claim 1, further comprising determining the type of the stent
from the digital image of the stent support and stent.

16. The method of claim 15, further comprising computing the length of the
stent and determining the type of the stent based on the length of the stent.
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17. The method of claim 15, further comprising computing the number of end
crowns at least one of the stent ends and determining the type of the stent
based on the number of end crowns.

18. The method of claim 15, further comprising determining the types of end
crowns at least one of the stent ends and determining the type of the stent
based on the types of end crowns.

19. The method of claim 15, further comprising: determining the types of end
crowns at least one of the stent ends; computing the length of the stent; and
determining the type of the stent based on the types of end crowns and the
length of the stent.

20. The method of claim 1, wherein the digital image includes the entire outer
surfaces of the stent ends.

21. The method of claim 20, further comprising determining the orientation of
the stent from the digital image of the stent support and stent.

22. The method of claim 21, wherein the step of determining the orientation of
the stent includes examining the end crown types at least one stent end.

23. The method of claim 20, further comprising determining the type of the
stent from the digital image of the stent support and stent.

24_. The method of claim 23, further comprising computing the length of the
stent and determining the type of the stent based on the length of the stent.

25. The method of claim 23, further comprising determining the number of end
crowns at least one of the stent ends and determining the type of the stent
based on the number of end crowns.

26. The method of claim 23, further comprising determining the types of end
crowns at least one of the stent ends and determining the type of the stent
based on the types of end crowns.

27. The method of claim 23, further comprising: determining the types of end
crowns at least one of the stent ends; computing the length of the stent; and
determining the type of the stent based on the types of end crowns and the
length of the stent.

28. The method of claim 1, further comprising: supporting a free end of the
core element so that the core element and the first support element are
substantially coaxial.

29. A device for aligning a stent with a stent support, comprising: a stent
support receptacle for receiving a first support element of a stent support to
position the stent support in a vertical position; a digital imaging device for
imaging a stent mounted on the stent support; a computer connected to the
digital imaging device for receiving a digital image of the stent support and
the stent mounted thereon, wherein the computer computes the position of an
upper end of the stent from the digital image of the stent support and the
stent mounted thereon and computes a desired position of a second support
element of the stent support based on the position of the stent"s upper end;
and a positioning device for moving the second support element to the desired
position.

30. The device of claim 29, further comprising: a core element support for

supporting a free end of a core element of the stent support so that the core
element and the first support element are substantially coaxial.
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What is claimed is:

1. A method for controlling noise characteristics of a flame supported
on one or more ports of a burner, the method comprises: controlling a
temperature differential between a first location and a second location,
wherein the first location is in a flame or immediately adjacent a
leading edge of the flame, and the second location is in an uncombusted
portion of a fuel/oxidizer mixture generating the flame, whereby noise
characteristics of the flame are changed by controlling the temperature
differential.

2. The method of claim 1, wherein the temperature differential is
reduced by applying heating to the second location.

3. The method of claim 2, wherein the heat applied is passive heat.

4. The method of claim 3, wherein the passive heating is generated by
one or more premixed flames.

5. The method of claim 3, wherein the passive heating is generated by
backward convective heating of a premixed flame supported on respective
one of the ports.

6. The method of claim 2, wherein the heating is performed actively.

7. A method of attenuating noise of premixed flames, the method
comprises: controlling the temperature differential of a premixed flame
supported on at least one port of a burner, wherein the temperature
differential is determined between a first location and a second
location, wherein the first location is in the premixed flame or
immediately adjacent a leading edge of the flame, and the second
location is in an uncombusted portion of the fuel/oxidizer mixture
generating the premixed flame so that the temperature differential
between the first and second locations is reduced, whereby the noise of
the premixed flame supported on the one port is attenuated.

8. A method of attenuating combustion noises of premixed flames, the
method comprises: generating a premixed flame from a burner port defined
by each of one or more generally linear passageways in a burner body;
and heating selected ones of the linear passageways to an extent such
that combustion noise of the premixed flame is attenuated.

9. The method of claim 7, wherein the temperature differential is
reduced by applying heating to the second location.

10. The method of claim 9, wherein the heat applied is passive heat.

11. The method of claim 10, wherein the passive heating is generated by
one or more premixed flames.

12. The method of claim 10, wherein the passive heating is generated by
backward convection heating of a premixed flame supported on a
respective one of the ports.

13. The method of claim 8, wherein the heating is performed actively by
supplying heat from a heating element.
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14. A method of correcting for the presence of objectionable noise of
premixed flames from one or more burner ports defined by each of one or
more passageways in a burner body, the method comprises: determining a
noise level of the premixed flames; determining the temperature of
selected ones of the one or more passageways associated with a noise
level; and, adjusting the temperature of the one or more passageways to
an extent such that combustion noise level of the premixed flame is
attenuated.

15. An apparatus for controlling noise characteristics of a premixed
flame, the apparatus comprises: a burner body having at least one
generally linear passageway, through which a fuel/oxidizer mixture flows
to a port, on which a flame is supported, the burner body includes at
least one element in or adjacent to the passageway that changes the
temperature of an uncombusted portion of the mixture in the passageway
relative to a combusted portion of the fuel mixture, so as to change a
temperature differential between the uncombusted and combusted portions,
whereby the noise characteristic of the flame is changed.

16. An apparatus as defined in claim 15, wherein the burner body
includes at least one element that increases the temperature of an
uncombusted portion of the mixture relative to a combusted portion of
the fuel/oxidizer mixture.

17. An apparatus for attenuating combustion noises of premixed flames,
the apparatus comprises: a burner body having at least one passageway,
through which a fuel/oxidizer mixture flows, leading to a port on which
a premixed flame is supported; the burner body including at least one
element being constructed of a material having a high thermal
conductivity in the passageway and a portion defining a length of the at
least one passageway such that passive heat generated by at least the
premixed flame heats the one passageway to an extent for attenuating the
combustion noises of a premixed flame.

18. An apparatus for attenuating combustion noises of premixed flames,
the apparatus comprises: a burner body having at least one generally
linear passageway, through which a fuel/oxidizer mixture flows, leading
to a port from which a premixed flame emanates; the burner body
including at least one element in or adjacent the linear passageway that
is operable for actively heating the one linear passageway to an extent
such that the combustion noises of the premixed flame are attenuated.

19. A method of attenuating combustion noises of a premixed flame, the
method comprises: generating a premixed flame from at least a burner
port defined by at least a passageway in a burner body; and heating
selected uncombusted air/gases used for the premixed flame in the
passageway to an extent such that combustion noise of the premixed flame
is attenuated independent of flame equivalence ratios of the premixed
flame.

20. The method of claim 19, wherein the flame equivalence ratio varies
from about at least about 0.90 to about 1.05.

-- Original Publication -- (APPLICATION - Al)

What is claimed is:

1. A method for controlling noise characteristics of a flame supported
on one or more ports of a burner, the method comprises: controlling a
temperature differential between a first location and a second location,
wherein the first location is in a flame or immediately adjacent a
leading edge of the flame, and the second location is in an uncombusted
portion of a fuel/oxidizer mixture generating the flame, whereby noise
characteristics of the flame are changed by controlling the temperature
differential.
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2. The method of claim 1, wherein the temperature differential is
reduced by applying heating to the second location.

3. The method of claim 2, wherein the heat applied is passive heat.

4. The method of claim 3, wherein the passive heating is generated by
one or more premixed flames.

5. The method of claim 3, wherein the passive heating is generated by
backward convective heating of a premixed flame supported on respective
one of the ports.

6. The method of claim 2, wherein the heating is performed actively.

7. A method of attenuating noise of premixed flames, the method
comprises: controlling the temperature differential of a premixed flame
supported on at least one port of a burner, wherein the temperature
differential is determined between a first location and a second
location, wherein the first location is in the premixed flame or
immediately adjacent a leading edge of the flame, and the second
location is in an uncombusted portion of the fuel/oxidizer mixture
generating the premixed flame so that the temperature differential
between the first and second locations is reduced, whereby the noise of
the premixed flame supported on the one port is attenuated.

8. A method of attenuating combustion noises of premixed flames, the
method comprises: generating a premixed flame from a burner port defined
by each of one or more generally linear passageways in a burner body;
and heating selected ones of the linear passageways to an extent such
that combustion noise of the premixed flame is attenuated.

9. The method of claim 7, wherein the temperature differential is
reduced by applying heating to the second location.

10. The method of claim 9, wherein the heat applied is passive heat.

11. The method of claim 10, wherein the passive heating is generated by
one or more premixed flames.

12. The method of claim 10, wherein the passive heating is generated by
backward convection heating of a premixed flame supported on a
respective one of the ports.

13. The method of claim 8, wherein the heating is performed actively by
supplying heat from a heating element.

14. A method of correcting for the presence of objectionable noise of
premixed flames from one or more burner ports defined by each of one or
more passageways in a burner body, the method comprises: determining a
noise level of the premixed flames; determining the temperature of
selected ones of the one or more passageways associated with a noise
level; and, adjusting the temperature of the one or more passageways to
an extent such that combustion noise level of the premixed flame is
attenuated.

15. An apparatus for controlling noise characteristics of a premixed
flame, the apparatus comprises: a burner body having at least one
generally linear passageway, through which a fuel/oxidizer mixture flows
to a port, on which a flame is supported, the burner body includes at
least one element in or adjacent to the passageway that changes the
temperature of an uncombusted portion of the mixture in the passageway
relative to a combusted portion of the fuel mixture, so as to change a
temperature differential between the uncombusted and combusted portions,
whereby the noise characteristic of the flame is changed.
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16. An apparatus as defined in claim 15, wherein the burner body
includes at least one element that increases the temperature of an
uncombusted portion of the mixture relative to a combusted portion of
the fuel/oxidizer mixture.

17. An apparatus for attenuating combustion noises of premixed flames,
the apparatus comprises: a burner body having at least one passageway,
through which a fuel/oxidizer mixture flows, leading to a port on which
a premixed flame is supported; the burner body including at least one
element being constructed of a material having a high thermal
conductivity in the passageway and a portion defining a length of the at
least one passageway such that passive heat generated by at least the
premixed flame heats the one passageway to an extent for attenuating the
combustion noises of a premixed flame.

18. An apparatus for attenuating combustion noises of premixed flames,
the apparatus comprises: a burner body having at least one generally
linear passageway, through which a fuel/oxidizer mixture flows, leading
to a port from which a premixed flame emanates; the burner body
including at least one element in or adjacent the linear passageway that
is operable for actively heating the one linear passageway to an extent
such that the combustion noises of the premixed flame are attenuated.

19. An apparatus for Fflame-perforating Ffilm, the apparatus comprises: a
frame; a support surface attached to the frame for supporting film to be
perforated; a burner attached to the frame opposite the support surface,
wherein the burner supports a premixed flame generated by combustion of
a fuel/oxidizer mixture; a burner pipe connected to the burner; and a
source of the fuel/oxidizer mixture coupled to the burner pipe; the
burner comprising a burner body having at least one passageway, through
which the fuel/oxidizer mixture flows, leading to a port on which a
premixed flame is supported; the burner body including at least one
element being constructed of a material having a thermal conductivity
and a portion defining a length of the at least one passageway such that
passive heat generated by at least the premixed flame heats the one
passageway to an extent for attenuating the combustion noises of a
premixed flame.

20. In a ribbon burner having a ribbon burner head assembly, wherein the
ribbon burner head assembly includes a plurality of stacked and
corrugated ribbons defining at least one row of passageways terminating
in ports on which a premixed flame is supported, the improvement
comprising the ribbons defining the rows of ports such that each
passageway has have a depth in a range of about 1.5 cm. or more.

21. A method of attenuating combustion noises of a premixed flame, the
method comprises: generating a premixed flame from at least a burner
port defined by at least a passageway in a burner body; and heating
selected uncombusted air/gases used for the premixed flame in the
passageway to an extent such that combustion noise of the premixed flame
is attenuated independent of flame equivalence ratios of the premixed
flame.

22. The method of claim 21, wherein the flame equivalence ratio varies
from about at least about 0.90 to about 1.05.
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