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1. Overview: History of 
cytometry & flow cytometry



Cellular Pathology
R.Virchow Berlin 1858
cellular pathology
K.von Rokitansky Vienna
macroscopic pathology

G.Wied Prague, Munich
Berlin, Chicago 1946
TICAS image analysis 1968
L.Koss Vienna, NY 1952
histo-/cytopathology
flow cytometry

M.Melamed NY 1960
cyto-/histopathology
flow cytometry

Z.Darzynkiewicz
Warsaw, NY 1963
cell biology by
flow cytometry

B.Mayall LLL 1965
-CYDAC chromosome

DNA analysis
-editor Cytometry

Cytometry
TB.Caspersson
Stockholm 1934
- cytometry by

light absorption
- chromosome

banding

L.Kamentsky NY 1965
- first flow cytometer

by light absorption
- computerized data

evaluation&display

- European background
- US background
- innovations

M.Fulwyler
Los Alamos 1965
cell sorter

M.van Dilla
Los Alamos 1968
first fluorescence
by flow cytometry

W.Göhde
Münster 1968
- first fluorescence

flow cytometer
Phywe-ICP11

- fluorescent DNA
as tumor marker
(EB)

G.Ruhenstroth-Bauer, D.Zang
Munich  1960
artifactual right skew of  Coulter
cell volume distribution curves

R.Thom, V.Kachel Munich 1969
hydrodynamic focusing in
electrical sizing eliminates
artifactual right skew

G.Valet Munich/Martinsried 1972
- cell function in disease
- cytometric bioinformatics 1987
- predictive medicine by

cytomics 1997/2001

Flow Cytometry
W.Coulter
Hialeah, 1949/56
electronic blood
cell counter

Interrelations in
cytometry and flow
cytometry development

L.Herzenberg
Stanford 1969
first fluorescence
activated cell
sorter (FACS)



2. Coulter electrical
counting and sizing



J Gutmann, Diplomarbeit Fachbereich Elektrotechnik
TU-München 1963

goal:  understanding the artificial right skew of 
Coulter cell volume distributions curves

Blut 6:446-463(1960)





Electronic separation of biological cells by volume
MJ Fulwyler
Science 150:910-911(1965)





Discrete erythrocyte volume populations during the postnatal period in rat, mouse, guinea pig and 
sheep as well as after bleeding (sheep) or x-irradiation (rat)
G.Ruhenstroth-Bauer, G.Valet, V.Kachel, N.Boss. Naturwissenschaften 61:260-266(1974)

High resolution cell volume distributions by hydrodynamic focusing



3. Cell fluorescence
in flow cytometry



W.Dittrich, W.Göhde
Automatisches Meß- und
Zählgerät für die Teilchen 
einer Dispersion
patent application 1815352
Deutsches Patentamt
priority: Dec 18, 1968



Resolution of x and y spermatids by pulse 
cytophotometry
ML Meistrich, W Göhde, RA White, J Schumann 
Nature 274:821-823(1978)





4. Foundation of 
cytometry societies



Foundation of Society for Analytical Cytology
European effort
motivator:  W.Göhde
Phywe ICP-11/22 mercury arc cytometer
1972 Heidelberg (M.Andreeff)
1973 Nijmegen (C.Haanen)
1975 Münster (W.Göhde)
1977 Vienna (D.Lutz)
1979 Voss (O.Laerum)
1980 Rome (F.Mauro)

American Engineering Foundation
conference organizer: Sandford S.Cole
BioPhysics/Ortho/Coulter/BD laser cytometers
1972 Saxton River, VE
1973 Asilomar, CA
1975 Asilomar, CA
1976 Pensacola, FL
1978 Schloß Elmau/Mittenwald

foundation of the Society for
Analytical Cytology (SAC)
& journal Cytometry
in Elmau 1978



Nomenclature confusion (1969-1976)

1. Impulsfluorometrie
2. Impulszytophotometrie
3. Impulsmicrophotometrie
4. pulse cytophotometry
5. microflow fluorometry
6. micro-flow fluorometry
7. flow microfluorimetry
8. flow microfluorometry
9. flow cytofluorometry

10. flow cytometry
by international consensus
Pensacola 1976

searchable publications
in periodicals:

60 mostly German
44 US

numerous mostly European 
publications in periodicals and 
books are unsearchable by flow
cytometry or cytometry terms



Examples for
unsearchable
publications
under cytometry
or flow cytometry



Development of cytometry societies
- SAC membership 1978 around 150 US and 150 non US scientists
- SAC US membership shortly rose to 60-80% of SAC members

- market removal
- Phywe ICP11/22 (W.Göhde) by Ortho Diagnostics
- AEG Telefunken particle analyzer (R.Thom N1/EP/V 1698)  by Coulter

- S.Cole at Sea Island, GA: Clinical Cytometry Conference 1983
„Whenever we see a potential for the American engineering
industry we favour its development“

- SAC as marketing instrument for worldwide placement of 
flow cytometry instrumentation

- dissatisfaction with commercialised science development.  Concept
of regional organisations



5. Regional cytometry
organisations



1986: foundation of
European Society for Analytical
Cellular Pathology (ESACP)
with ACP journal
G.Burger, Neuherberg (image)
G.Valet, Martinsried (flow)
P.Vooijs, Nijmegen (pathology)
G.Brugal, Grenoble (image)

continued since 2003 as:

International Society for Cellular
Oncology (ISCO) with Cellular
Oncology journal



Preparations for Deutsche Gesellschaft für 
Zytometrie (DGfZ) foundation 1989

European flow cytometry
courses in Martinsried 
1986-1991 G.Valet

foundation of French
& Italian cytometry
societies difficulties in founding

European flow cytometry
society, W.Göhde

additional
input from
others

collection of ideas
for DGfZ foundation
K.Goerttler

EMBO flow cytometry
course 1988 
A.Radbruch

DGfZ foundation committee
1989



DGfZ foundation 1990
foundation
committee
K.Goerttler
C.Cornelisse
G.Feichter
W.Göhde
H.Hoehn
F.Otto
A.Radbruch
G.Valet

membership cohesion
DGfZ treasurer
1990/2010
P.Schwarzmann

DGfZ presidents
90/92  K.Goerttler
92/94  G.Valet
94/96  A.Radbruch
96/98  J.Hemmer
98/00  M.Nüsse
00/02  R.Knüchel
02/04  M.Stöhr
04/06  A.Tarnok
06/08  G.Brockhoff
08/10  S.Müller
10/12  E.Endl

meetings
Heidelberg 1988-2004
K.Goerttler
M.Stöhr
K.Hutter
H.zur Hausen
Leipzig
A.Tarnok 2005/06
S.Müller 2009/10
Regensburg 2007
G.Brockhoff
Bremen 2008
G.Rothe



EWGCCA foundation
European Working Group for Clinical Cell Analysis 

(EWGCCA) 1996
G Schmitz (D), JW Gratama (NL), B Autran (F), B Brando (I), JL D‘Hautcourt (B), 
R.Huber (CH), G.Janossy (UK), HE Johnsen (DK), J Kapelmayer (H), R Lenkei (S), 
A Orfao (E), S Papa (I), M Papamichail (GR), H Toterman (S), G Valet (D)
R Zupanska (PL) as Concerted Action of the EU: BMH4-CT97-2611(DG12-SSMI)

European Society for Clinical Cell Analysis 
(ESCCA) 2006 

partner society for Cytometry B journal



6. Future



Concepts in cytometry

cytometric
multiparameter
measurement

cytometry as method:
- multiparametric discrimination
of specific cell populations

cytometry as system approach:
- exhaustive knowledge extraction
from all cytometrically discernable
cell populations (cytomics)

- cell systems biology for tissue, 
organ and organism modelling

potential of cytometry:
- disease diagnosis
- predictive medicine by cytomics
- human cytome project
- periodic system of cells

in extension of:
cellular pathology (R.Virchow)
- disease diagnosis but no prediction



Outlook
Cyto2011  Baltimore 
Cyto2012 Leipzig 
A.Tarnok Editor Cytometry A

„The fascination extends into the future“
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