Table of Contents

SECTION 1: The FMRC

Purpose of the Fluorescent Microsphere Center and this Manual ..............cccocvevvvievenieniienc e, 1-1
The Fluorescent MiCroSPhere CeNEr...........ccviiieieieiie e 1-1
The FIMRC MANUAL ..ottt rs 1-1
Obtaining Information from the FIMRC..........ooiiiiii e 1-2
Subscribing to the Automated Mailing LiSt...........cccooiveiiiiiiieisce e 1-3
MaTTING 10 the LIST......eeiiie ettt sre s 1-3
UnsubsCribing From the LiSt.........cooiiiiiiiiiiieee s 1-3
AATCRIVES ..ttt bbb bbbt s e e s et et e b bbb b e neenes 1-4
T (=] £ 400 PSRRI 1-4

SECTION 2: Tutorial on Fluorescence and Fluorescent Instrumentation

Brief TUtOrial 0N FIUOTESCENCE ......c..oiieiieie ettt sre e 2-1
Introduction t0 EXPEriMEeNntatioN ..........ccviiiiiiiieiese et 2-3
FIUOrescence INStIUMENTALION .........cciiiiieieie ettt bbb eneeneas 2-6
Perkin EIMEr LS-50B.......c.oooiiieiieiise ettt 2-6

THE XENON SOUICE. .....evieieeiieiteeiestieste et e ste e te e ee e steestesreesteesseaseesaeeneesseesseeneeans 2-7
PhotomUILIPIEr TUDE ... 2-7
Determining Fluorescence Ratios (LS-50B)........cccccoiiiiiiiiriinienienieeie e 2-7

Signal Processing (LS-50B).........cceiiiiiiiiieiieieie et 2-7

Slit SEttiNGS (LS-50B) .....uiiiiieiecie ettt 2-8
Preparation OF SAMPIE.........couiiiiii e 2-8

SAMPIE TEMPETALUIE ..ottt sb bbb 2-9

SAMPIE PH. et 2-9

Sample EXPOSUIE t0 LIGNT.......ccoiiiiieieecie e 2-9
Fluorimeter-to-Fluorimeter Variability...........ccoooooiiiiiiiiii e 2-9

OFNEr INSTIUMEBNTS. ...c.vetiitieiieee et b bbb e et e sbesbe b nbe b e ereeneas 2-9
HItaChT F-2000 .......ciiiieiiiiiiesieeeie ettt ettt sbenneeneene e 2-9

ISA-SPEX FIUOTOMAX-2 .....octiiiiiiiiiieiieiee e 2-10
RETEIEICES ...ttt b bbb bRttt bt beeneene e 2-11

SECTION 3: Standard Curves, Fluorescent Controls, Background
Fluorescence & Sources of Error

)11 =T (0 [ O Y= 3-1
Construction Of STANAAIT CUNVES .......ciiiiiiei ettt s ebbe e e s ebbae e e ns 3-2
[ [T 0] (=TS or=T g [or s @0 o {0 3-2
Making Control SOIULIONS........c.cciiiieicc et 3-4
SOIVENT BIANKS ...ttt e et e s st e e e s eb b e e e e s s b ba e e s s eabbeeessbbeneeens 3-5
OFQaN FIUOTESCERNCE. ...ttt bbb bbbttt b et b ettt nes 3-5
POtential SOUICES OF BITON .......oiiiiie ettt ettt e e e e s ba e e saba e e sabeeeenbaeaas 3-5

Table of Contents i



FMRC Manual

SECTION 4: Fluorescent Microsphere Physical Characteristics

PRYSICAI PIOPEITIES ... ittt bbbttt ettt b et beeneene s 4-1
O (0] =10 [T PP R ROPR 4-1
INAICAtiONS OF DELEITOIAtION ......evieiiieeieiee ettt ettt e et neesbe b 4-2
Performance CaraCtEIISTICS ..........uiuiiierieeieeiie st eie st ee st ettt e et e st e ste e e steeteeneesseeneeeneenns 4-2

U 1SS SRRSO 4-2

MICroSpPhere UNITOIMILY ......cocviiiiiie et e e nree s 4-2

RS 7= 01 1Y/ PRPRSSIN 4-2
Spillover of Fluorescence into Adjacent COIOrS .........ccvveieiieiieie e 4-2
Spillover CorreCtion MethOUS. ........coviiiiiii e 4-4
Choosing Appropriate Colors for an EXPEriment .........c.ooeoeiiiiniiiiiniseeeee e 4-5
RETEIEICES ...ttt b e bt bbbt b et bbb bt 4-6

SECTION 5: Microsphere Measurement of Regional Organ Perfusion

Preparation of Fluorescent Microspheres for INJECTION..........ccooveiiiriiciciie e 5-1
Calculation of Microspheres for INJECTION ..........cccoiiiiireiiieieee e 5-1
Estimating the Number of Microspheres per Ml...........cccooveiiieiieie i 5-2
Calculation of Injectate VOIUME .........ooiiiiie e 5-2
Preparation 0f FIMS fOr INJECTION ........ccuoiiiiiiiiiiiieieee s 5-2

Reference Blood FIOW SAMPIING .......ooiiiiieic ettt 5-3
Method for Reference Blood FIOW SaMPING ......ccceiiiiiiiiniiieeee e 5-4

Calculation of Regional PerfUSION ...........ooiiiiiiiiisieieee e 5-4
Flow to Each Piece Relative t0 the MEaN ...........coveiiiiiiiicsesceee e 5-4
Flow to Each Piece in MI/MIN ..o e 5-5

Recovering Microspheres from Samples for Quantification: ...........c.ccocvvininienine s 5-5
Blood and Tissue Digestion Followed by Negative Pressure Filtration...............cccccccevvennee. 5-5

Digestion of Heparinized Blood for Negative Pressure Filtration.............cccccceecevienens 5-6
Digestion of Solid Tissue for Negative Pressure FIltration .............ccccceevereninnnnnnnnn. 5-6
Polyamide Woven Filtration DEVICES ........cc.ccvueiveiiiiiieee e 5-8
Ethanolic KOH, Tissue and Blood Digestion, and Sedimentation ............ccccccoveveveiienennnnne 5-8
SOIULIONS REGUITEA........eiieiiiiiiieiieie ettt bbbt 5-8
T |01 SRR 5-8
TUDBS ettt b bbbt R e bt aeere e reenee e 5-9
TaKING SAMPIES.....eeeieiee e 5-9
TUSSUE PrOCESSING ... uveivieivieieitee sttt e ettt ee sttt sae e te s e s teebeaneesreenaeeneenns 5-10

Quantification of Fluorescent MICIOSPNEIES.........cuoviiiiiiee e 5-11
Internal Standard Test for Complete Microsphere RECOVENY .........ccovvvveieieneninisinennns 5-11
Fluorescent DYe EXEraCtION.........ccviiiiiiiieiic ettt 5-11

Organic Solvent for Fluorescent Dye EXIraction...........ccooeveviinieninie e 5-11
Direct Extraction of Air-Dried LUng TiSSUE ........cccoriririninieieierienie e 5-12
Extraction of Microspheres Following Sedimentation or Filtration Recovery
TECNNIGUES -ttt b et b et et ne et e e benneenns 5-12
FIUOrESCENCE MEASUIEIMENT. ....c..evieieieieeie st e sie ettt et e e sree et e e te e e e sreeseeneesneenneaneennens 5-12

ii  Table of Contents



FMRC Manual

MACHINE SELHINGS. .. .cuviieieiti ettt nte e sre e e 5-12
SAMPIE DIHULION ..ot nae s 5-13
CUVBTEES. ..ttt ettt b et et e et e b e e ab e et e e erb e e nbe e e nbeebeennre e e 5-14
Software/Data ManagemeNt..........c.ccveiviiieiieie e ese e e ste e sreesre e e e eeeas 5-14
WEIIPIALE REAUET ... ..ot et nneas 5-14
Automated FIOW Cell.........ooieeeeceee e 5-16
Other Methods for Quantitating Fluorescent MiCroSpheres ............ccccovveveivevievecie e, 5-16
Direct Counting Of MICIOSPREIES..........oiiiiiii e 5-16
FIOW CYLOMELET ...ttt bbbt 5-16
Cryomicrotome/Fluorescent Imaging SYSIEM ..........cccvevviiiiieeie i 5-18
T (=] 127 [0S TSP RRTOPTTRPRR 5-20

SECTION 6: Microscopic use of Fluorescent Microspheres

IVIBENOMS. .. .t b b bRttt b e bbbt 6-1
A. Paraffin (Paraplast Plus) Embedding ..........cccooiiiiiiiiii e 6-2
B. 2-Hydroxyethylmethacrylate (Historesin) Embedding ...........ccoovvvieiinineniicicecee, 6-3
C. Vibratome Sectioning of Air-Dried LUNQ .....ccccccveiiereiieiiesseie e see e see e e eae e 6-4
D. Vibratome Sectioning of Unembedded Fixed TiSSUE .........cceevviiiiieiieiiiieiic e 6-4
E. Vibratome Sectioning of Gelatin-Embedded (Bacto Gelatin) Fixed Tissue..................... 6-5
F. FTOZEN SECTIONS. ...ttt bbb b bbbttt b et bbb 6-6
G. StAINING OF SECHIONS. ...cviiiiii it be e e b e eenee e 6-7
H. Coverglass Mounting MEAIa.........cc.ooiiiiiiiiiiieee e 6-7
I. Visualization and Photographic RECOIAING ......cccevueiieiieiiiieieee e ese e se e 6-10
RETEIBNCES ...ttt b e e bttt R e bt bt ne e be e be e nae et 6-11

SECTION 7: Measurement of Regional Alveolar Ventilation with FMS

Aerosols
Aerosol AdMINISIIATION SYSTEM ... .ccuiiiiiiiiiieit ettt bbb 7-1
Approaches to Maximizing the FMS Signal...........cccooeiioiiiiiiieie e 7-3
Potential Problems with the Aerosol AdMINISEIAtION ..........cccooiiiiiieiieiic e 7-3
Potential Problems with Analysis of FMS Aerosol Signals ... 7-3

SECTION 8: Miscellaneous Tips
Miscellaneous Tips WOrth REPEALING ........cvciviiieiieiecieie et ns 8-1

SECTION 9: Non-Radioactive Microsphere Bibliography

APPENDICES
LIST OF SUPPIIEIS ..ottt bbbttt e e e bbb sbe st A-1
CONLFHDULOIS O IMANUAL ...ttt e e e e e e e e et e e e e e e e e e e eeeaeens B-1

Table of Contents iii



FMRC Manual

iv Table of Contents



