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A-t th @ C @ ﬂ T@ I’ of Your Research Discoveries

The Essence of Cutting-edge Microscopy Research

Microscopes are critical tools for cutting-edge research in biology, medical and pharmaceutical sciences, To satisly the demands

of today's high-end research, Nikon has developed the new Ti series of microscopes. Combined with NIS-Elements imaging software,
the Ti supports diverse image acquisition and analysis methods such as multi-dimensional time-lapse imaging to acguire temporal,
spatial and spectral information of fast, dynamic live cell processes. Intelligently designed atitomation and further expanston

of Nikon's powerful modular approach make the Tl ideal for applications such as confocal, FRET, High Content Analysis (HCS),

and phatobleaching/phota activalion to study interacticn of fluarescence protein molecules in living cells and tissues.

Nikon's exclusive Periect Focus System (PFS) is now incorporated into the nosepiece unit and allows for the simultaneous use

of two separate levels for additional lluminators or detectors. The newly developed “full Intensity” phase contrast unil enables
acquisition of incredible phase contrast images without the use of light-attenuating phase contrast objectives.

Tha fagshin modal hat 1S ully motorizoed for
-automated multimade image technigues and acauisiion

Advanced functions of Ti-E dramatically expand research imaging possibilities
F ast and Automated

High-speed motorized compaonents allow fast, coordinated and seamless image acquisition [£42]
1
bcreening
Multimode scanning of well plate at an unprecedented speed [25)
X
1 ime-lapse Imaging
Bullt-in Perfect Focus System (PFS) for automatic focus comection [25)

High-quality Phase Contrast Observation

Newly developed “full intensity” optical components enable phase contrast
with high NA non-phase-contrast objectives [P5]

l\"lultiple Cameras
Image acquisition and analysis with multiple side ports and back port cameras [PS]

Phutn Activation

The photo activation unit allows cell marking and dynamic analysts using pholoactivatabla
and photoswitchable proteins such as PA-GFP and Kaede [P171])

(;nnfﬂcal Imaging

Seamless integration with confocal microscope systems for high-performance speciral confocal Imaging (P13

ECLIPsE
Ti=U
Thie universal model that comes standand with four outpul ports
and potontial for motorized componenis

[\’Intnrized Laser TIRF (Total Internal Reflection Fluorescence) Observation

Alternate fime-lapse obsarvation between widefield fluorescence and TIRF (NA 1.49) images by
fast illumination switching and motorized control of laser incldent angle (P70

o b

e

e
T=5

Thi basic model that can be dedicated to
specific tasks, bulll with two autput Imaging ports




High-speed Motorized Control = 5 - Remarkably Fast Image Acquisition! [ >l
and AcquiSitiDn ' . Screening image capture of 96 wells in three modes (two-channel C & -

fluorescence and phase contrast) is possible at a speed of more than
twice that of conventional models.

The synchronized control of many motorized components such as the nosepiece,
fluorescence filters, shutters, condenser turret and stage, allows researchers to use - .- .

i - v -
the microscope for a wide range of automated multi-dimensional experiments. P i A
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.PFS and NIS-Elements Realize Stable
and Reliable Imaging

Nikon’s exclusive and integrated Perfect Focus
System (PFS) eliminates focus drift

Focus drift is one of the biggest obstacles in ime-lapse observation. Nikon's PFS design
corrects focus drift during fong-term observation and when reagents are added. Even with
high magnification, high NA objectives and techniques like TIRF, your images are always in
sharp focus. Additionally, incarparating PFS in the nosepiece unil saves space and dogs nol
limit the use of the Ti expanded infinity space stratum structure (see page 9)

Comprehensive Imaging Software NIS-Elements
Provides Secure System Control

Nikon's original imaging software NIS-Elements provides an integrated control ol the microscope, cameras, components and peripherals
and allows the programming of automated imaging sequences. The intuitive GUI makes setting of the experiment parameters easy and

reproducible, NIS-Elements offers many tools and controls 1o facilitate flexible and reliable data acquisition, paired with a diverse sulte of
analysis tools for measurement, documentation and databasing
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with High NA Lens, as well as
Bright Fluorescence Images

Nikon's world-leading optical designers have developed the unique “full intensity” external phase contrast unit.

With this revolutionary system, a phase ring is incorporated in the microscope body instead of the objective lens,
allowing the use of specialized objectives without phase rings and acquisition of high-guality images with high NA objectives.
Mareover, using the objectives without a phase ring enables capturing of “full intensity" bright fluorescence images.

Multiport and Stratum Structure Support
Advanced Research

Multiple image port design with left, right, and bottom* ports for optical output enables
a camera or detector to be attached to each port. Furthermare, the expanded space stratum
structure enables addition of an optional back port. These features allow simultaneous
image capture with multiple cameras using two-tier dichroic fluorescence filter turrets.

*Avalable with Ti-E/B and Ti-U/8 modets with bottom port

High-quality Phase Contrast Images

= i - - o - -~ - iy g e oy e e e P
Phase ring is Incorporated in the microscope body
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Advanced Fluorescence Illumination Functions Respond

to Leading Bio-imaging from Live Cell to Single Molecule

The Ti series provides a diverse choice of fluorescence illuminators to support cutting-edge research of
cell biology, molecular biology and biophysics using the new imaging and photo activation technologies.

- | | aser TIRF (Motarized/Manual) : Time-lapse imaging by switching TIRF and epi-fluorescence observation

® TIRF
-4

For observation of cell membrane dynamics and single molecules

[?.[?I[?.l}?

sl ELH
of B (! (AIET
nil sl [Tarm
al LI
|' s o For observation of photo-activated and photo-convertible
....... i fluorescent protein
I ilji it

]
Principle of TIRF (Total Internal Reflection Fluorescence) . ]
[ | i i
....... i 3t i Low reicaci_d b Evanesoent wavn 01 1he covessln tha Hheer . . i i &
Total Intemal Raflection, tha light no lnng: tanlulicn) gpetimed intirtace, typically withii hCa
; : |. g coaiple of imdned nm ;
L} FITHA — — = i e
y Hagh refrachon ndek | ’ ]
v . =R i {eovaralip) = t . 5
| i SCETCE N M - -u-'..- e '-'I-_' Y - e f
¥ [ i L |I I i :_I I._ .-..l.: an | 1 .II.-- v :I v I ol J
il

3 Iiving marmeilian csf by S0 las

Pl courtasy © il Matnus and kst Maig, Reseadon e



[ 3o
' [IRF-photo activation

Epr-A) Mumineton uni with siile fighl THE

Photo coustey of! Bichand Chensy Ph.D
UNC Chapet Hll

R — ¥ o A .
® -pi-lluorescencea

® FRET

For analysis of intracellular Ca* concentration
Lising FRET (Forster Resonpance Energy Transter) techmigue, imtermolecular inferactions betwean molecules within closs

v kb Feapal
wiincE Hokada Lnhersity




| Use of Optimal Optical Technology

Enhanced Operability Enables

for Each Observation Method J_Allt)‘vvf_g_ﬂ_i _ Comfortable Observation

Uncompromised Image Capture

All buttons and control switches for motorized operation are designed considering ease of
operation, visibility and understandability. Users can concentrate on their research without
Nikon's uncompromising optical technologies provide diverse multi-modal visual information of being hindered by microscope operations.

o
a specimen using any observation method, delivering the full range of cellular details to researchars:

® Nikon Advanced Modulation Contrast * Fast and comiortable operation with motonzed components
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Fast, automatic operation by integrated control
with NIS-Elements software

Microscopes have evolved from merely observation devices to software-controlled data acquisition devices.
Nikon's Ti series not only features fast and comfortable motorized operation, but it also realizes acquisition of
reliable data by controlling all motorized components for automatic imaging with the NIS-Elements imaging software.

® Nikon motorized XY stage ® Piezo Z stage
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| Digital Sight series digital cameras
for microscopes

These camera gystems allow for smooth integration with a
microscope and other products. Different combinations of
camera head and control unit meet the requirements for any
microscopic image acquisition.

® Camera heads
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| Imaging software NIS-Elements

NIS-Elements has been developed by Nikon, a leader in microscope and camera lechnology

It allows automated operafions from advanced image acquisition to analysiz and measurement
by integrating control of microscope, camera and penipherals. It is Nikon's modular imaging
software ideally integrated for all microscopy applications.
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' Advanced confocal laser microscopes
| optimally match the Ti-E

onfocal microscope . True spectral imaging confocal microscope

@ A1R/A1 @ AlRsifAlsi
The AR with a ravuruﬁuna.ry hybrid scanner realizes ultrafast High-performance spectral detector supports simultaneous
und hlgh-rﬁs-uluhnn |mag|ng excitation of muﬂlpl& waualangths

Hybdid scanner capab|e nh-Epand \maghng af 420 1) prale) AR LY 13 124 s i il il

7 1t 4006 x 400
rE A ba s
ba mmuilated o

uph ko fimpr spectrad rEngies
spEimal Tor various

s fMuorescencs aflicianey provides Biah

g "‘u‘qIJI[ILH_JTDT ' confocal microst Cope

& ATR-MP I}
"
Highaspead lmagmg of deap area in a r|1.r|ng spemman e —
4 ¢ A

& Rlasonr I seannet anailes imaging up fo -12-"
lah- tielty NOD
EAGING Wil high ."Jr"--..:.----: Tiwes

ol

posited with Nana

zine pmaeling wille MO0

can pe aufomaticatly nlgned with a stnghy click

ATRsIFA TS

High-speed imaging during photo activation

White imaging a Hela cell expressing Kaede with green and red Meorescence using 488nm and S61nm lasers as excitation lights, Kaede i a ROL s confinuously
activabed with the 40&Gmm hser for pholo coaversion. The dispersion of Kaeda red NMuorescence produced by pholo convession can be obsenmed
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® Confocal MICroscope ® Tn pectral imaging confocal microscope
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Accessories

@ Incubator

The intemal temperature of the case is maintained at 37°C. However,
temperatire adjustment from room temperatise to 50°C i3 possible.

The incubator is compalible with both the rectangular stage and the
motorized stage. Various dishes can be used, including a well plate, with
different inside attachments.

@ Stage incubation system INU series

jt sustains the Internal temperature al 37°C with humidity of 80% and GO, of
5% to keep the specimen In a stable and precise condition for about three
days. A special technigue is employed to minimize focus drift caused by
thermal expansion of a stage. The glass heater on lop of the chamber
prevents condensation and enables clear images.

Manudaciured by Tokai Hit Go., Lid.

@ Thermal plate warmer ThermoPlate
MATS series

A temperature controftable stage ring with a glass heating
plate keeps the specimen at a set temperature,
Temperature 15 adjustable from room lemperature fo 50°C
In 0.1°C increments.

Maimifactured by Tokai Hit Co. Lid

For metorized slage

@ NT-88-V3 micromanipulator system

A packaged set of compact instrumentation—about half the size of

a comventional model—*for cellutar micromanipulation, the NT-88-V3 is ideal
for IWF (in-vitro fertilization), 1CS1 (infracytoplasmic sperm infection),
electrophysiology, or transgenic bistechnology applications. Hanging joystick
design provides superior ergongmics and operabillty. Remote oll hydraulic
operation minimizes pipette vibration. An index of the coarse manipiator
enables easy position adjustment of the pipette.

Manidactured by Narshige Co., Lid.

Erponomic Evepiece Tube Binpcular Eyepiece Tube O

Binocular Eyepiece Tube 5 Eyepiece Tube Base UnitPhase Contrast
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TV port is Incorporated Standat modt Ty 25 dmission Niters can Do instadad Stage height can be taises by M0mm 1o
maing msiphd compommn s wilinng
mypandad stralim sirocture

Stage Base Back Port Unit High NA Condenser (0iDry) CLWD Condenser

Staps e o conbiquiation withoul dizscompe Combingd uss with stagd up rises allows 8 Perfact or obearvation with high KA obmectives - For bigh BA long woeking distance objecthog
ihirnination carnira o be mourted on & back por
NAMC Condenser Slage Ring Epi-fluorescence Attachments Double Lamphouse Adapter

Acryic ning it teaturas supenor otyactive Light source and lemination optics for high  For attacting two light somes

For ohsareation of Mikon Advanced
Modulation Comrast lans visibility and e glass fing iighty SN Images
leaturies ket thermpl exparsion-— ideal foe
firme-[gesd ohsanalion

21



System Diagram
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Specifications

Nikon’s Inverted Microscope Legacy
and the History of Discovery

@ Eclipse Ti-E, the next generation of - .
discoveries begins today Ti-E Ti- TS5

:;F:”:gft sy | mEmes | THUTUB | TIS.TESA10 |
i .
® Simplified DNA sequencing on the TE2000 Maluoty | cren : <2 evevioce 100%, ef 100% :

T-E: evepiace 100%, kaft 100%, right 100%, Ti-5; eyepiacy 100%

TE2 mapace 205%0eN B0% right 100%., optianal gyeplace 20%/0elk B0%
® El:lipse 000 Th-ER: epaplens 100%, laf 100%, right 100%, Ti-LVB: eyapiace 100%, left 100% Ti-SL 10N eyepecs 100%, bt 100%
rigght 100%, bottom 100% Manual port swiiching

@ IR |aser trapping bottom 100%

. Maotorized poit-switching Manmuat port switching
@ Special inverted model used in space

“Changeshia 12 1ght 25 option

T ports [ube base mnd with sice port, back porf) can be added optionally

® Cumulina the mouse cloned on the TE300 Focusing Via moforized nosspiece Lp/down movement Ve nosepiece Up/down movemen
= Stroke {motorized): up 7.5mm, down 2.5mm Stroke (manuaf), up Bmm, down 3mm
. Eullp&a m Matorirag (pulse maton Coarse siroke: 5.0mmérotation
: Minkmum stap: 0.025um Fine stroke; 00, Tmmdrotation
® Erﬁaklhmﬁghﬂ. CFi 60 mtk:s Bxpanmd |nﬂniw Space Maximum spaad: 2.5mmysec or nigher Mintmam i read r:-:r Tum
i Matorired escape and relocus mechanism (coarsa)
@ DDW the SH‘BEFI' cloned on the D:aphnt 300 &'.ﬂrs;lm.-r:l|rI:?::'-.'.|lrlrr-;||1r|n B o Coarse refocusing mechanzsm
@ First infracytoplasmic sperm injection (ICS1) on the Diaphot =3 |
Intermadiale
e 1.5%
@ Diaphot 300 magnification
: Other Light intensty control, Light onfolt switch
® ngh NA DIC VPO on front of body, Operation wih controlies
® Rectified DIC Eyepiece Eyepiece tube body 11-T0 Bnocular Tube D, T1-T5 Binocular Tube 5, TI-TERG Erganomic Tube
) @ Extra I{mﬂ m‘km distance ﬂptH'.?S tube Eyepiece tube basa | T-T-B Eyaplece Tube Bass Uinit, TI-T-BPH Eyepieca Tube Basa Unit for PH, T1-T-B5 Eyepiecs Tube Base Unit with Sidz Port
@ The brightest fiuorescence | Eyeplecelens | CFI10x, 12.5x 15
@ World’s first IWF hﬂt-]f on the Dlﬂphﬂt TMD Illumination pillar T1-D5 Dascople Numination Pilar J0W, T-0H Dascops llumination Pillas 100W
1980 ® I]ianhut TMD. a revoluti market leader Condensar ' ELWD condensar, LWD conoenser, NAME conpenser, ELWD-5 condensar, High NA condensar, Darkfigld condenser, CLWD congianser
fori mic Kosepiece TI-NDE-E Moforized Saaguple THC N oF, TI-MG Sextuple Nosepiace, T)-NDB Siduple DIC Nosepiace,
or inverted microscopy T1-NDE-PFS Perfect Focus with Motorized Sextiple DIC Nosepiece
® Beginning of FURA/CA- 340nm imaging Objectives CFIBO objectives
1976 @ First CF ﬂDﬁBS Stage TH-5-ER Motorized Stage with Encoders, 11-5-E Matorized Stage—Cross travel: X170 Y7Gmm, St Wa00 x D300mm (except extrissans)
M-5R Rectanguia Stage, TI-SAF Reclanguiar Stage with front pesitionad knab, T1-55R Shor-handle Rectangular Slage—
@ First Hoffman Modulation Contrast® Croes travel: ¥70 % Ya0mm, Size: W30 x D300mm
T1-5P Plain Stage—Siza: W260 x D300mm
1966 @ Model MSD, the first affordable tissue Ti-SAM Atfachable Mechanical Stage—Cross fravel: X126 x YBAmm when used with TI-SP Plain Stage
c-ulinre mmp& Motorized functions Focusing, Port swilching, Coarse focusing
1964 @ Model M, the legacy begins Epi-flunrescence attachmant Sextopls flooresoence filter oube rotating turret, Fliter cubes with nolse terminator mechanism
’ ; Field digpheagm centerabile, 33mm RO4MNDE fiters, 25mm heal ahsorbing fites
o Plﬂﬂﬂ'ﬂﬂﬂﬂ 1'EITHTI |ImE"|aI}3E H'I.‘E EEHS Option: Motorizad sextupds uorscencs iler cube rotating et Molorized sxcitation filter wheet, Motorizad barsiar liter wheel
Nomarski DIC system Contrast confrol: Senarmont method by rotating potanzer)
Objective side prism: for indvideal objectives {installed In noseplece)
Condenser side prism: LWO NT/MZNR Dy, HNG N2HR DOl types
Weight (approx.) Phase confras! sel: 41.5kg Piase contrast set: 38.5kg Phase contrast sat; 29,680
Epl-1l 581: 45 4kp Epl-1l sai: 42.3kg Epl-fl sal; 33 .4k
Power consumption (max.) Fult s2f (wilh HUB-A and penipherals): appros, S5W Full set (with HUB-B and peripherals) appoox, 40W

® Landmark pchigvamants for Nikon
& Mhon's unigue (echovical nncealions ¥ invened imcroscopy
@ Ky noiemilic bnakitrooghe md Mikon's panticiuation i somi of Biss




