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High Performance Liquid Chromatograph with Complete
Accessories (HPTLC)

07 | Fourier transform infrareg Spectroscopy F.T.LR. with a]]
attachments
' 08 | Particle size Analyzer with all attachments

HPLC with al} accessories

Atomic absorption.spectrophotometer double beam
wavelength range 190-1100 nm with all accessories
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List of Sophisticated Equipment with Specification to be procured under PM-USHA (MERU) Project

Gas Q:.oamam_a%@

. Gas Oraﬁ..amnom&vr |

Vikram University, Ujjain {(MP)

L. Intuitive graphic user interface with large touchpad color LCD
(5.7). :
2. Automatic loading and saving up to 20 different analytical
methods, .

3. High speed data process by network (LAN) communication.

4. Various inlets and detectors installable up to three per each.

3. Time control : Automatic turn-on/off .

1) Gas Chromatograph Oven System Module

(1) Usable volume : 14 ;

(2) Automatic cooling under processor control

(3) Temperature operating range : 4°C above ambient to 450°Cor
more

-80°C ~ 450°C (with LN2 cryogenic cooling)

-40°C ~.450°C (with CO2 cryogenic cooling)

(4) Temperature set-point : 0,1°C .

(5) Programming: 25 ramps, 26 steps temperature program

(6) Maximum heating rate: 120°C/min

(7) Maximum heating set point rate: no limitation

(8) Run time: Maximum 9,999 min

(9) Cool down rate: 6.5 minutes from 450°C to 50°C

5.5 minutes as option !

(10) Temperature program method: Maximum up to 20

(11) Temperature stability: +0.01 °C(Isothermal), +0.1°C (Gradient)
(12) Improved column conditioning function: Automatic set of split
flow up to 5 ml/min on column

conditioning

W\

\/
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2) Infet ; _

(1) Packed inlet

a. Maximum Temperature : 450 oC :

b. Pressure setting range : 0.001 ~ 100 psi (optional 150 psi)
<. Total flow setting range : 0.1~100 ml/min T
d. Flow stability <+0.05ml/min

¢. Pressure stability <+ 0.005psi

f. Temperature set point : 0.1°C

& Temperature stability <+0,1°C

(2) Capillary inlet (Split/Splitless)

8. Maximum Temperature : 45 0C

Pressure setting range : 0.001 ~ 100 psi (optional 150 psi)
c. Total flow setting range': 0.1 ~ 400 mVmin N2

/0 ~ 1000ml/min He/H2 :

d. Splitless time set point : 0.01min

e. Total Flow stability < +0.05mU/min

f. Pressure stability <+ 0.005psi’

& Temperature set point ; 0.1°C

h. Temperature stability < £0.1°C

i. Maximum spilt ratio: 7,500 :

J- Column ID: 0.05 t0 0.53 mm ID

k. Septum purge: Fixed

3) Advanced Pneumatic Control
(1) Up to 6 APC blocks for inlets, detectors or auxillary gases
(2) Increased precision and accuracy in pressure and flow rate
: Increased the number of times sampling for flow and pressure
: Increased the number of times controlling for valves
: Shockproof APCs
< Automatic compensation for temperature & pressure in
installation condition _ . o
(3) Up to 6 APCs can be installed and up to 18 channels of APC
{4) Flow setpoint : 0,!ml/min :
(5) Pressure setpoint : 0.001psi
(6) Pressure display value: 0,001 psi

(7) All gas flows oo::.c:na by APC




2

(8) Available gasses : N2, He, H2, Air, Ar/CH4 -
(9) Board for use of APC control : APC Main B/D
(10) Constant Flow ‘
(11) Constant Pressure

(12) Programmed Flow : Sstep

((13) Programmed Pressure : Sstep

(14) Leak detection )
(15) After an alarm for a shortage of gas, it automatically saves the
method to method no. 0 and

shuts down

(16) Gas saver 4) Detector

- Maximum no. of detector installation: three

- Data Acquisition Rate : 200 Hz) Flame Ionization Detector
a. 450 oC maximum operating temperature

b. Automatic flame ignition _

¢. Temperature set-point : 0.1 °C .

d. Ignition message: Alarm message as ‘Flame out’

¢. MDL : 1.5 pg carbon/sec (dodecane)

f. Linear dynamié¢ range : 107 :

g. Temperature stability : + 0.1°C

h. Air : 0~500 ml/min

¢. H2 : 0~100 ml/min

f. Make-up gas : 0~100 ml/min

(2) Thermal Conductivity Detector

a. 4000C maximum operating temperature

b. Flow through cell : 4 Rhenium-Tungsten filaments

¢. MDL : 2.5 ng/ml (Standard), :

e. Filament protection :

f. Temperature set-point : 0.1 °C

h. Ref : 0~100 ml/min

f. Make-up : 0~100 ml/min

(3) Nitrogen-Phosphorous Detector

a. 4000C maximum operating temperature "

b. MDL : <0.2pg N/s, azobenzene, <0.02pgP’s, parathion methyl
¢. Dynamic Range for N : > 104

- d. Dynamic Range for P : > 104

5) Gas Sampling Valve
(1) gas sampling(or Switching) valves

(2) Maximum 20 methods for gas valve switching




| YL-Clarity OEoEmSm«mﬁrw Data System j

(3) Various gas sample loops available _
(4) Area repeatability (precision); <2%(with & standard mixture of
gas analysis) _ : ;

romatography Data System

(1) Full control of GC . . :

(2) Measuring: Simultaneous data acquisition from up to four
independent chromatographs, ,

each chromatograph can acquire data from up to 12
detectors.Integration: There is extensive possibility to modify
chromatograms. The chromatogram can be :

changed by entering global parameters or interactively, through
direct graphic modification of :

the baseline. &

(4) Overlay: Simultaneously displays a virtually unlimited number
of chromatograms and their \
mathematical modification; for example, mutval deductions or
derivations of any order, .

(5) Calibration: Internal and external standard caiculation methiods,
calibration of groups of peaks : i .
and reference peaks method for better identification, .
(6) Automated measuring support; Sequence tables for any set of
samples with or without an

autosampler. ) byl

(7) Postrun: Automatically displays, prints, exports and starts other
programs after the completion iy |

of a measurement. i . . .
(8) Summary result tables: Displays and prints selected results from
all simultaneously displayed

chromatograms,

(9) User settings: User selects parameters for peak display and the
specification for axes,

including color from an extensive array of color settings. Text
labels and lines, either as part of : :

the area or anchored toa nrwoamﬁomama. may also be inserted.

(10) Export: Optional exportation of all results, with or without the
chromatogram, in various i

formats, into a file or clipboard,

(11) Import: Imports chromatograms or mathematical curves,




which have been saved in text or

AIA formats, from other programs.

(12) Method and calibration history: Each chromatogram can easily
| be displayed under the same / :

-| conditions as when it was printed, exported or saved.

(13) Column performance: Calculdtions of peaks in terms of
symmetry, efficiency, resolution; all ;

by several methods (tangent, moments, etc,).

(14) Batch: Automatically batch processes, displays, exports or
prints any number of

chromatograms. :

(15) User calculations: Users can define custom calculations in the
Result and Summary tables.

Using the integrated editor Yyou can create your own columns from
original columns and

individual mathematical functions.

(16) User accounts: Sets up access rights and passwords (including

their parameters e.g.,

minimum length, validity, etc.), Each user can define his or her own
station appearance. :

(17) Audit trail: Records selected events and operations into a
special file. Records selected

operations directly into a chromatogram, _

(18) Electronic signature: Each chromatogram can be signed
electronically. Signature selection is

based on the username or the signature certificate.

(19) Networked Solution: Clarity chromatography station files can
be accessed from networked :
computers using Clarity software, This enables the offline
evaluation of chromatograms,

development of new methods and printing reports,

(20) 21 CFR Part 11: Clarity Satisfies with the requirements of the
21 CFR Part 11 directive of theFDA. . .

(21) Operating Windows: Microsoft Window 2000, XP, Vista and 7
3. Autosampler.

2) YL3100A Autoinjector

(1) General features B,

&. Syringe volume; 0.5, 1, 5, 10, 25, 50 and 100u!

b. Tray capacity: 15 vials, 2m)




C. Maintenance: Preventive counters available

d. Electrical control: LAN and TTL; optional: RS232

¢. Syringe area illumination: No

(2) Filling

a. Sample volume: as low as step of 0.1ul

b. Air volume: as low as step of 0.1ul

¢. Filling speed: 1-100ul/sec

d. Viscosity delay: 0.15s

€. Bubble elimination: Up to 15 pull up strokes

(3) Injection . :

a. Injection speed: 1-100ul/sec

b. Injection depth: Programmable

¢. Pre and post injection delay: 0-99s

(4) Washing

a. Type: pre-injection, sample, post-injection

b. Solvent capacity: 6x10ml vials

¢. Mode: Single or double wash

(5) Internal standard technique

a. IS volume: as low as step of 0.1ul

b. Air gap volume: as low as step of 0.1ul

¢. Mode: 1 or 2 air gaps

(6) Physical features

a. Dimensjons (WxHxD): 280x570x320mm

b. Weight: 6.4kg .

c. Power supply: 100-240+1 0%Vac; 50-60Hz; 60VA

Head Space Sampler Temperature RangeUpto 200 deg. C or better
Compatible Pyrolyzer System for pyrolysis of solid and liquid
samples- inclusive in the scope of supplyYes

"Salient Featutes of GC (Select applicable features
Only)"Automatic leak testing/detection of Pneumatics
"Software Features (Select Applicable Features only)"Compatible
with Windows 7 or higher version ‘operating system
DisplayThrough PC (PC is not part of supply)

Connectivity interfaceUSB ,ETHERNET ,RS 232 ;
Provision to split the sample from single injection to two different
detectors and get results for two detectors simultaneouslyYes
Gas Supply inclusive in the scope of supplyNitrogen Hydrogen
,Zero Air : .

Capacity of Gas cylinder47 liters water capacity




Number of Cyliners of each type supplied - inclusive in the scope
of supplyl

Gas cylinders certified by PESOYes

Regulator - inclusive in the scope of supplyDual Stage Regulator
"Other Accessories inclusive in the scope of supply (Select only
those Accessories whi¢h are part of supply)"Gas purification panel
for all Gases with moisture trap ,Hydrocarbon trap & Oxygen trap
»Syringe for manual injection x 05 nos sColumn Cutter x 2 nos.
Minimum Operating Temperaturel degree Celsius

Maximum Operating Temperature35 degree Celsius

Operating Humidity (RH) (%) at 40 degree C60 percent

Warranty on equipment: 5 year

2

0

FTIR Spectrometer

1. Wavelength Range- 7800-375 per cm

2. Resolution: Iem-1 .

3. Signal to noise ratio : 30000:1

4. Detector: high performance DLATGS

5. Beam splitter : Coated KBr .

* Optics must be sealed in a metal alloy chassis for enhanced durability,
KBr/Gebeamsplitter which covers 350 to 8000 cm-1

* Diamond turned mirror optics (better than gold mirror to avoid oxide
formations like AuO or Al203)

* SMART ( continuous ) background feature where users wouldn’t require
manual intervention or repetitive background collection for every sample.
Background will be collected automatically and system will be anytime
ready for sample analysis. aS

* Multicolored LED bar display Systein status and spectral library match
value /Quality check results test. : i

* Upgradable to IR microscope which can detect sample < 100 um.

* 5 years warranty on Diamond ATR inclusive of crystal, 10 years
warranty on laser, source, and interferometer.

* Built in, NIST traceable Polystyrene film for the calibration of

instrument with 5 years validity.

* Spectral Resolution should be 0.5 ¢m-1 and it should be certified by
original manufacturer. :

* Sample compartment must be wide enough to accommodate gas cell up
to 10cm pathlength and various third party accessories from venders like
pike &specac. . :




.U»Bcﬁoﬂnzaﬁs.oo?o?ﬂn s.zor_#o&noconﬂqmﬁ sectirity
compare to file structure. :

* 10000 Library spectra which includes polymers, forensics, excipients
and pesticides with original licenses,

357

HPLC-ECD for Central Lab.

compensation should be done automatically.

| ©operating pressures minimum of 9,500 PSI or higher. The pump

| * The pump must support flow ramping, settable from 0.01 to 30.00

System should be a true plug & play method compatibility system 1
for HPLC and UHPLC separation. Should allow easy alteration
between (HPLC) or (UHPLC) without any manual user
intervention. Should have automatic and €asy to use switchover
between HPLC and UHPLC. The HPLC Pump should be free from
any Pulse dampner based technology and compressibility

1. HPLC QUATERNARY SOLVENT MANAGER:

* In built Quaternary Gradient pump for delivery and blending of yp
to four solvent system or higher. _

* Integrated four channel or better vacuum degasser chambers with
automated piston seal wash. ! :

* It must be capable of delivering aqueous and organic solvents at

must be capable of reaching a maximum operating pressure of
9,500 PSI over its entire flow rate range,

minutes to gradually reach flow rates up to 5.000 mL/min or
better. It must be able to support flow rates as low as 0.00] mL/min
and as high as 5.000 mL/min or better with 0.001 mL increments.

methods, able to program gradient methods direct] Y in terms of pH
and percent organic, PH and salt concentration, It must also
Program gradients directly in terms of PH and ionic strength to

minimize manual mobile phase preparation and reduce potential for : :
human error in routine analysis. ; .

e
{530




* The pump must contain the ability to mﬁogmzom:% select between
multiple dwell volumes (Fluidic Paths) by user selection within the
instrument method editor. :

* The instrument must adjust the injection relative to the gradient
start to emulate other HPLC system dwell volumes, without the
need to alfer the gradient table. It should successfully transfer 4l
the methods in just two or lesser injections.

| * Flow rate accuracy of 1% or better, Precision of <0.075% RSD
or better & compositional precision of 0.15% RSD or better having

PH range between 1 to 12.5 or better. )

* Compressibility compensation must be Automatic and continuous
for the solvents & requiring no user intervention, _

* For Method development & Gradient profiling there must be g
provision of 10 or more gradient curves including Linear, Step,
Concave and Convex etc. :

* The system must support fully integrated diagnostics with 96
hours of diagnostic data preserved. Data channels need to include
individual pump piston pressures, system pressure, sample
compartment temperature, column temperature and ambjent
temperature. The software must provide full maintenance of
information such as counters for total solvent usage, number of

[injections etc,

2. HPLC SAMPLE MANAGER OR AUTOSAMPLER :

* Ihe system must be integrated with Autosampler or Sample
Manager having Rheodyne Flow through needle technology or
better. ;

* For Autosampler or Sample Manager Injection volume range must
be 0.1 to 50.0 pL or beter, .

* Injection needle wash: Must be Integral, active and programmable
along with Temperature control from 40 C to 400 C.

* The injector precision must be equal to or less than 0.25% RSD
from 5.0 to 1000.0 uL or better. .

* The injector linearity shall be equal to or better than 0.999
correlation coefficient over its entire injection range,

* It must have advanced features like Auto-Dilution, Auto-Addition
& Load Ahead capabilities, : :
* Sample carryover must be as low as =0.002% or better. Standards
or conditions must be mentioned,

* The sample compartment temperature must be settable from 40C




to 400 C. :

* The injector must have the ability to automatically dilute samples,
to automatically withdraw from several sample vials and dispense
into a single vial,

* The sample compartment must be able to accommodate both
HPLC Vials and/or well plates having minimum 90 vial§ or 380
well or better,

3. HPLC THERMAL COLUMN MANAGEMENT

¢ The column compartment must be able to support columns up to
300 mm in length & as wide as 4.6 mm ID ]

* The column compartment temperature must be upto 65 Degrees C
or better with Peltier control,

* The column compartment must have temperature accuracy of +/-
0.5 Degree C & temperature stability of +/- 0.3 Degree C.

« Column usage history tracking technology must be associated
with the column so that all the information related to number of
injections, solvent consumption, Temperature, Pressure etc. should
be available electronically & archives all of them so that the data
can be acquired as when required & must help to create a paperless
laboratory.

4: UV Detector

o Wavelength Range : 190-700nm

o Bandwidth : 5nm

o Wavelength Accuracy : £lnm

o Wavelength Repeatability: £0.1nm

o Linearity range: < 5% at2 AU

o Base line noise: < 5% x10-6

o Drift: <1.0x10-4/Awhr/°C, dry cell 254nm

o Data acquisition rate: Upto 80Hz.

o Flow cell design: Taperslit for reduced RI effects

5t Electro Chemical Detector (ECD Detector)

6:0RIGINAL (OEM) HPLC MANUFACTURER'S LICENSED
SOFTWARE

10

+ Chromatography software should come integrated with secured &




relational database Oracle 8.0 or better. Oracle database for easy
tracking and trending, Instrument Method, Processing Method,
Report Method, etc. should be present. The instrument
manufacturer must be the manufacturer of the software also. 3rd
party software must be avoided.

| * It must come with minimum Five(5) named users license along

with base license having separate user name & passwords.

* Custom field / Custom calculations, Pre-made templates,
customizable data reports, online help and answer Wizards should
be included to help maximize the lab's productivity. .

* Each injection is time and date stamped for easy archiving,
retrieval of data along with Drag and Drop, look and feel of
Windows must be present. Report publisher facility for customized
reports. Custom reporting with view filters for easy retrieval,

* Software should offer multiple levels of password, security to
ensure the integrity of all your raw data and results and extensive
audit trail.

* Security of data, custom reporting with view filters for easy
retrieval. . _

* The software should be able to show the capability of the system
to operate in at least 10 or more various gradient curve mode
including Linear, Step, concave, convex. exponential etc.

* It must be compliant ready with GLP/GMP & 21 CFR PART 11
& documents must be submitted related to same. _

* Control, Data Processing & Single point control of HPLC, PDA
detector and Mass spectrometer in the futire must happen with the
quoted Software. | it

* Oracle database should come inbuilt with the software to manage
the data properly,

* Software should have automatic built-in diagnostic facilitiss,
programmability to run experiments and data processing including
routine qualitative & quantitative analysis. It should be upgradable
for automated method development Software.

TINSTRUMENT& SOFT <c>wm QUALIFICATION SERVICE
(1Q/0Q/PQ) & CERTIFICATION: The instrument must be
Quatified (IQ/0OQ/PQ must be performed) along with the Software,
Necessary reagents along with Documents must be ?.o&nmﬂ for

11

valid Instrument Qualification, Operational & Performance’




Qualification of the instrument along with Specification chack

during the installation. The vendors must quote the Qualification
kits with defined list of items along with valid Cat. No./Cas
No/Product ID etc, : :

~ | * Vendors must declare the availability of the spares for 10 years

from the obsolescence date of the mode] from the Market,

8: Warranty: 12 months comprehensive Warranty must come with

| the instrument except consumables.

A thorough Demonstration, Commissioning & Detailed training on
Instrument & Application' must be provided by the vendors on site.
:UPS _

* Suitable UPS( preferably 3 KVA) with minimum battery backup
up to 2 hr or better for complete system )
9: consumables i

+ € 18 column : S5pm, 4.6 x 250mn: 2 No and guard column: 02
No _ _ i : :
* Polar column 5 pm, 4.6 x 250mn: 2 No and guard column: 02 No

* Required suitable tubing shall be provided

* Maintenance kit which includes consumables for two years hassle
free operation of instrument

+ Standard Samples

1. Caffine : 100g

10: Training

Training shall be offered for two days( four persons) free of cost at
HEMRL :

11: Other Requirements ,

* HPLC system shall be compatible to reverse as well normal phase
* Wetted parts shall be stainless steel, titanium, sapphire, PEEK,
carbon-fiber filled PTFE or equivalent

* The sampler shall support a pressure similar to pump and it shall
be compatible with environmental conditions such as temperature,
RH etc .

* Safety features shall be available for the complete HPLC systermn

12

_such as leak detection, safe leak handling and excess pressure.




| monitoring leak

12: End user-certificate : _
+If end user certificate required will be provided as per HEMRL
format . : 3

 HP 280 G6 CTO

*Core i7 10TH Gen

+ 16GB DDR4 Ram

+ 512GB SSD

* DVD Writer (Sata Or USB)
» Lan Port Giga 2 No’s
*22”FHD Led -

* USB KB & Mouse

*Dos

* 5Years Warranty

3605@:.81 printer compatible -1 set

358

LC-MS triple cod for Central Lab, |

Hnsnnﬂmwo.ommo&mo:momOcmﬁEmemoEuho 25,:
LCMS : _
HPLC/UPLC Instrument Specifications
Supply, installation, commissioning and training of HPLC/UPLC
system with PDA ]
and single quad MS Detector
Detail Specifications:

The instrument should have High Performance Surfaces(HPS)-
based technology to :
provide fast analysis. .
QUATERNARYSOLVENTMANAGER(QSM)
Number of solvents Blend upto four solvents in any
combination(standard) . . . ;
Expanded solvent choices with optional six-port solvent selegt
valve S %R : _
Solvent degassing Integrated vacuum degassing, four chambers
One additional chamber forthe SM-FTN purge solvent
Solvent blending Automated,onlinepH, ionicstrength,and organic
modifier blending from : . :
pure solvents

13

should be possible




Gradient formation Low pressure mixing, quaternary gradient
Gradient profiles 11 gradient curves
c:n_:&:m_m:ne..wavﬁu_.oououe.o?u.gaoo:—__ﬁﬁu

Primary check valves Intelligent In take Valves(i*Valve),standard
Pressure pulsation <1 -0%ar25psi,which ever is greater -
Flow accuracy | .?}ua.usnncacamnﬁm:w_ 00%A(withi
2Valve)

Flow precision <0.075% RSD or +0.01 min SD, whichever is
greater, based on six

replicates (withi

2Valve)

Composition ripple

<1.0mAu(<0.1 Ecimgovmonw_uuo:ramuﬂxii

2Valve) .

Composition precisiont <0.15%RSD or +0.02 min SD,
whicheveris greater, based on six

replicate injections

(withi .

| 2Valve)

Ooagmmﬂmozgﬁ&o"u.x.gwo_nﬁ A?:mom_ovmoam.xﬂowqxv
from 0.5 to : :

2.0mL/min (withi

2Valve)

Compressibility compensation Automatic and continuous

Priming Wet priming can run at flow rates upto 4mL/min

Pump seal wash Equipped with an automated active wash system to
flush the rear of the :

high pressure

seals and the plungers

Flow ramping Range:0.01 to 30.00 min

to reach 2.00mL/min X

Default:0.45min to reach

2.00 mL/min . HIIES . .

Primary wetted materials Titanium, PPS, fluoropolymer,
fluoroelastomer, UHMWPEblend, sapphire,

ruby, zitconia, _ R !

Nitronic60, DLC, PEEK and PEEKblend

Total system band spread,50 <12 puL .

14

Dwell volume (total system) <400uL, includes standard




W

. 100pL mixer :
Gradient delay volumet <300 uL, includes standard
100 gL mixer Integrated leak management Leak sensors, as
standard, : :
and safe leak handling
Quantum synchronizatién Injection synchronization between pump

and sample manager enhances retention

time reproducibility

Settable flow rate range

0.010t02.000mL/min,in0.00 ImLincrementsor better
Maximum operating pressure 15,000psi

pH rangef 2to10

SAMPLE MANAGERInjection volume range 0.1t010.0 pL as
standard configuration J
Accuracy (aspiration) +0.2uL, measured by fluid weight removed
from vial with 10.0uL

injections averaged over

20 injections using standard 100-pLsyringe -

Precision =0.25%RSD,5t0100pL

Linearity >0.999 (standard needle) .

Number of sample plates Any two of the following:

* 96 and 384 microtiter plates

* 48 position 2.00-mLyvial plates

Sample compartment 4.0 to 40.0°C, settable

in0.1°C increments temperature range

Temperature accuracy +0.5°Catsensor

Temperature stability +1.0°Catsensor

Sample manager heat time <30 min ambient 40°C

Sample manager cool time <60 min ambient-4°C

Injection needle wash Integrated, active, programmable
Minimum sample required
utrammazmrcmm:mEmgﬂoB_WoooéQm-:F

Vials (zerooffset) Sample carryover <0.002% caffeine(UV)
=0.002% sulphadimethoxine(MS) : .
Advanced sample Auto-dilution, autoaddition, and load-ahead
manager capabilities .

Primary wetted materials Vespel SCP, PEEK blend, DLC, and HPS
Photo Diode Detector(PDA Detector)

OPERATING SPECIFICATIONS

i5




Wave length range 190 to 800nm

Light source Prealigned, intelligent technology deuterjum lamp
Wave length accuracy +1nm { :
Linearity range Deviation at w.c>c.,mm.x..ﬁ3vw_§¢m=uﬁwmq=3
Optical resoluticn 1.2 nm - : _

Digital resolution 1.2 nm/pixel

Baseline noise +3 t>cumuo=§ummwmy€m<&onm9
compensation310to410, WET(2Dchannel)

| Drift <1.0x10

-3/AU/hour/°C _
Flow cell design Light-guiding UPLC intelligent technology flow
cell

| Path length 10mm (analytical cell)

Cell volume 500nL(analytical cell)

Wetted materials 316 ,ﬁmmEmmmmﬁmo_.?w&m:_.ow,ﬂam on®AF,PEEK
Data acquisition Upto §0Hz

Pressure limit 1000psi j

Unattended operation Leak sensors, full diagnostic data captured
through console software

COLUMN MANAGEMENT

Column capacity Two columns, as standard (maximum length of
150mm with filter or i din

guardeolumn) ;

or four columns (maximum length of 50mm) can be supported with
optional tubing kit, upto 4.6 mm internaldiamete(i.D.)
Column compartment(s) 4.0t090.0 °C,settable in 0.1 °C increments;
two independent heat/cool :

zones per module, temperature range upto six zones in stacked
configuration _

Column compartment(s) temp accuracy +0.5 °C at sensor

Column compartment(s) temp stability +0.3 °C at sensor -

Column compartment heat time = - . &

Ea :

mBEEﬁEa:?.aooOno_:E: ooBuE.SﬁE
cool time ° e .

| =1

3 min 60-20°C

16

_Solvent conditioning Active E..n-:nm:.:m as standard




Column tracking eCord Technology column in formation
management tracks and archives
column -
usage history

SPECIFICATIONS FOR SINGLE QUAD DETECTOR:
* Ionization modes: Should have dual-orthogonal atmospheric’
pressure ionization (API) and
electrospray (ES) interface. :
* Ion source transfer optics: Dual off-axis ion guides for elimination
of neutral noise within creased :
sensitivity and robustness.
* Mass analyser; Single high resolution quadrupoleanalyser
* Detector: Detector Low noise, off-axis, electron multiplier
detector with Digital . 5
dynamic range upto 4x106
* Acquisition modes: Full scanM$/Selected Ion

Recording(SIR)both needed.

* Mass range: 30 to 1250 m/z

* Scan speed: 10Hzfor

m/z100to] 8c0nw.omumo_._=\nuS&SAEEE:SV

* Mass accuracy: 0.2Da or better over full mass range

* lon polarity switching time: 25 ms or better

* Mass resolution: Automated mass resolution control(0.7Da) for
constant data quality -

* Number of SIR channels: Upto1024

* Software compatible: Systems supported on software,

* Accessories: High purity N2 generator and tool kits

Integrated software to control MS and LC together

1. Software to control, acquire and process the data with interactive
control and display of

solvent delivery via controlled network.

2. The software should be original, authenticated and compliant for

GLP/GMP/21 CFR Part 11.

3. All functions and features accessible from a single window.,
4. Wizards to simplify and automate common system functions.
5. Seamless integration of all the modules should be available.
6. 3D spectral module should be provided for the diode array
detector, .

17

7. Methods ~ instrument, processing and reporting parameters in




one place. :

8. Diagnostics functions, configuration wizards and extensive user
help. :

9. The software should have option for maintain security and
regulatory compliance, |

10. Embedded Oracle data base for ‘best data security 6r better. .
11. Required Qualification should be provided with original part
number from OEM. :

12. Should have option for manual Integration and auto integration,
General terms and Conditions 5 -

1. Warranty: One year warranty from the date of instalistion shall
be provided.

2. Manual: The vendor shall provide one set of complete operation
manuals of the s

instrument along with the instrument, The vendor may provide
service manual, : !

3. Spare parts: Suppliet should assure supply of spare parts for the
trouble-free operation - : _

of machine for ten years after warranty period. ; ;

4. The supplier shall ensure after sale service/maintenance of the
instrument with qualified e :
engineers, < _

5. The supplier should provide training to 6 persons for 5 days at
purchaser’s site after e

installation of the purchased instrument.

6. Supplier must offer best quality/certified material (wherever
applicable), : G

7. All the items shall be brand new from reputed manufacturers
procured from their ;

authorized agents/principals.

367

Gas Chromatography with all
accessories

Gas Chromatography: = ; .

O Should have Three channel architecture, with up to three inlets
and four detectors. /

O Should have Fast oven temperature ramping 170°C/minute
orbetter

@ Should have 10" High resolution full-color touch screen for easy

| operating of GC

O Electronic flow control (EF C)

18

Full automation capabilities through software and auto sampler




@ Prevention of Column over heating i
O Suitable Automatic Gas Sampling Valve from the
electrochemical cell should be provided

O Standard Analyzer Packages should be there

O Support for nine valves, 16 programmable events, heated

(external) valve oven, Backflush, station or Miltistream Selection
valves : :

Column Qven: : Temperature range:

@ Ambient +4 °C to 450 °C

 Should have Temperature program ramps/holds: 24/2%

@ Should have Maximum temperature ramp rate: 150°C/min for all
voltages: - . .
© Cool down rate: 400 °C to 50 °C jn 4.5 minutes

@ Temperature set-point resolution: 0.1°C )

@ Ambient temperature reject <0,01°C change in oven for1°C
change in ambient temp .

© Retention Time Repeatability <0.008% based on Pentadecane
under temperature program conditions ’

@ Area repeatability < 1% RSD i

@ Up to 3 EFC modules total, injector, detector and auxiliary
Optional backflush

1. Columns

a. Fused silica capillary colymn polar

i. Column ID:0.25 mm [{{n)] :

ii. Film thickness 0.25pm

iii. Length: 30 m ik

b. Fused silica capillary column for gas analysis -
i. Column ID:; 0.25mm (ID)

ii. Film thickness:0.25um

ifi. Length: 30 m _
¢. Fused silica capillary column intermediate polar
i. Column ID: 0.25mm (ID) FR :
i: Film thickness:0.25 pm

iif. Length: 30 m

Columns:1, Columns

a. Fused silica capillary column polar
i. Column ID;0.25 mm (ID)
ii. Film thickness :0.25 pm

19

iii. Length: 30 m




r

b. Fused silica capillary column for gas analysis

i. Column ID: 0.25mm (ID) .

ii. Film thickness:0.25um

iii. Length: 30 m

c. Fused silica capillary column intermediate polar

i. Column ID: 0.25mm (ID) : :

ii. Film thickness:0.25um .

iii. Length: 30 m Injector: @ Should have
Split/SpitlessInjector

O Pressure range: 0-150 PSI

O Maximum Temperature;: 450 degC

O Split Range: 1:10,000

Detector:@ FID Detector

O Maximum temperature: 450 °C Detectivity: 1.2 pg C/sec

O Linear dynamic range: 10’ Software:Software should be
21 CFR Part 11 compliance with Intuitiveuser interface(1UT)
O Should have 3 in 1 screen and data in real time.

O Calibration: comprehensive calibration features that should
allow multiple types and multiple levels of calibrations .
O Integration should be high accuracy and reproducibility even
withdifficult peaks

O Integration should be 100% customizable

O Software should be capable of producing multichannel

reportswith combined peak tsble results,

© Ethernet: Protocol: TCP/IP

O Data rate: 100 Mbps or better

© Control: GC control and method parameters

‘Computer &Printer:0 Computer & printer, Gas purification

panel:@ Gas purification panel with He, H2, N2, Air gas and
Oxytrap in He gas line Installation kit:Installation Kit :
9 25 ft. cleaned tubing ) :

'O 1/4x1/8’ pipe thread connector

2 1/8” Swagelok Fittings

@ Injector Nut Wrench

O Column Scoring Wafer & Fuses ;

© Compatible Data acquisition and display system
Standard Warranty: 5 Years b :

20
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High Performance Liquid
Chromatograph with Compiete
Accessories (HPTLC)

HPLC Pump (or delivery System)

* High Pressure binary gradient Two pump Integrated System.

* The machine should be operable both in isocratic and gradient
mode.

* The flow rate should be within a range from 0.001 to 20 ml/min
with the possibility of 7 . ;
increment of 0.01 ml/min for carrying out semi-preparative

| applications.

* Flow Precision: <0.1% RSD or better.

* Flow Accuracy: + 1.0% or better _

* Delay Volume : <2001 (with Mixer).

* Max, Operating pressure: 6000 psi or more.

* Gradient Composition Accuracy : + 0.5%of setting 1ml.

* Gradient Composition Precision : + 0.5%0f RSD of setting 1ml.
* Should have possibility to operate in various gradient curve mode
including Liner, Step,

concave, convex etc.

Manual Injector

* Loop Size volumes should be of Sul, 20ul, and 200 ul etc, with
suitable syringe.

Column Oven

* Should have provision for housing at least four or more columns
of 30 cm length.

* Temperature setting rage: Ambient- §00C or better

* Operating temperature: ambient to 600C or better

UV Detector

* The detector should have wavelength range of 190-700nm

* Bandwidth <5nm

* wavelength accuracy of  + 1 nm

* Wavelength Repeatability: « + 0.1 nm .

* Linearity <5%at 2.4AUBase line Noise single wavelength 5.0x10-
6 AU at 230 nm or better

* Base line Noise Dual wavelength 35.0x10-6 AU at 230nm, 280
nm or better

* Drift 1.0x10-4 AU

* Sampling rate : Up to 80 ;

* Flow Cell Path length: 10mm, Cell volume: 16.3 pl or less.

* Light Source: Deuterium or tungsten lamp with minimum life of
2000 hrs or more. : .

21
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* Should have provision of low noise performance within the
operable wavelength range - ;

without lamp change.

ECD Detector : N :
* Operating modes: Direct Current pulsed amperometric detector
(PAD) scan. A, _ )

* Potential Range: £200mV in 10mV steps (DC,PAD,Scan)

* Column Oven: 70° C above ambient to 450 °C, 0.10° ¢ resolution.
* Analog Signal Output :+ 1volt or :+ 10 volt selectable. oy
* Auxiliary Electrode:Stainless steel. . :

* Working Mode: DC

* Filter time constants: 0.1-5 seconds in 1,2,5 sequence steps ,DC
mode

* Cutrent Range : DC 10pA(dummy load 47 -
Uf,200Mohms,+800mYV, tinte constant 1.0 s) at

temperature equal 300 C. ol e

* PAD Mode _

* Range: 20nA-200uA,1,2,5 sequence steps.

*ti: 100-2000 ms \ e

* t2: 100-2000 ms

* t3:0(0ff)-2000 ms in 10 ms steps

* Sample times (ts)= 20, 40, 60, 80, 100 ms

* Scan Range: 10nA-5uA in 1,2, 5 steps

* Scan Times: 1-50 Mv/s in 1, 2, 5 steps

* Scan Cycles: Half, Full, Continuous

* Time event programming: DC & PAD

* Flow Cell: Design; Confined Wail-Jet _

» Standard flow cell: 0.08uL min, volume, flow rate 25ul./min-
2ml/min

Software

* The software should be original and authenticated

* Should have option for versatility for multitasking without
multiple software packages _

* Should have option for data integrity along with advanced
security measures Embedded

Oracle data base software must be quoted.
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Fourier transform infrared
spectroscopy F.T.L.R. with all
attachments

Type of Optical System: Single beam

Wavenumber- Maximum (Per cm): 7000

Wavenumber - Minimum (Per cm):350

Spectral (Wavenumber) Resolution (Per cm):2

Spectral (Wave Number) Accuracy (Per cm) (+/-):0.05
Interferometer: Michelson interferometer :

Wavelength setting and scanning: Automatic

Beam Splitter: KBr

Mirror Coating: Aluminium

Peak to Peak Signal to Noise Ratio for | minute scan: 30000:1 or
more _

Measurement modes: Transmittance, Absorbance &Reflactance
Detector having temperature control:Yes

Light Source: Mid IR Source

Analyze Liquid and solid samples:Yes

Analyze thin films on metals samples:Yes

415

Particle size Analyzer with all
attachments

1. Measuring range: 0.02 ym - 2.8 mm

2. Measuring principle: Laser diffraction

3. Lasers: 3x Red 780 nm 3

4. Laser power: 3 m¥W nominal

5. Dstection systemn: Two fixed photo-glectric detectors with _oun_.:...a_om___%
spaced segments placed at correct angles for optimal scattered light detaction
from 0,02 to 165 degrees using 151 detector segments.

8. Data: Volume, number and area distributions as well as percentile and other
summary data : :

7. Data format: Stored tn ODBC format in encrypted Microsoft Accoss
Databases t¢ ensure compatibility with external statistical software
applications. ; : ;

8. Data integrity: Data integrity may be ensured using FDA 21 CFR Part 11
compliant security features including paseword protaction, electronic
signatures and assignable permissions

9. Measuring time: ~ 10 1o 30 seconds

10. Power requirements: AC input: 80 - 132 VAC, 47 - 63 Hz, single phayc
200 to 265 VAC, 47 - 63 Hz, single phase :

11. Power consumption: 25 W nominal, 50 W max, {depending on options
instailed) ;

12. Environmental conditions: Temperature: 5* to 40° Celsius {50° to 9&°
Fahrenhet) - i

Humidity: 50% RH, non- condensing maximum 3

Storage temperature: -10° to §0° Calslus (14" to 122° Fahrenheit} {dry only}
Pollution: Degree 2

13. Physical uu.a&.mnmﬁoaw” Case Material: Steel and impact resistant plastic

23

Exterior surfaces are finighed with corrosion reslstant paint or plating




14, Dimensions (W x H x D): ~ 860 x 360 x 460 mm (22 x 14 x 18 in}
15. Weight: ~ 27 kg (80 Ibs } :

| 16. Eductor air suppiy: 100 psi (689 kPa} maximum pressure

§ CFM (8,5 m3/h) at 50 psi (345 kPa) minimum flow rate

Free of dry contaminants, moisture and oil

17. Vacuum: Vacuum must exceed 50 CFM

426

HPLC with all accessories

HPLC Specifications :High Pressure Dual Pump Binary Gradient
System with analytical and semi preparative capability
(Two Individual Pumps )

{ I. Dual Pump Binary Gradient for analytical and semi prep work

- Operating Pressure 6000psi or more

- Flow accuracy + 1 % (for individual pump)

Flow precision <0.1 %RSD (for individual pump)

- Flow rate - 0.00 - 10.00mI/min in 0.01 ml increment

- Delay volume- With mixer should be + 200 ul

- Pulse free delivery and good solvent blending capacity
- Pressure ripple of single pump - 2 % at 1.0 ml/min
Optional flow extendable to 22.00ml/min

I1. Manual Injector: Analytical injector with 5pl loops, 10ul loops,
20pl loops

IT1. Detector:

a) UV-Vis. Detector:-

* Wavelength range - 190 to 700nm

* Light source — Deuterium lamp (single lamp for both UV and

| Vis. Range)

* Noise - <Sx106AU, dry Cell ,254nm

* Drift- <1x104/AU/Hr.

* Linearity - < 5% at 2.5AU at 257 nm

* Band width —5nm 2\ : _

* Accuiracy - + Inm ; 5

* Flow cell volume -<=16.3 ul e 3

* The UV/Vis detector should be supported with flow cell, slit with
tapered so as to recidce the refractive index effects and enhances
better sensitivity. y

* Features - The UV/Vis detector should have scan function and on
board user diagnostics features, including lamp status log, S/N

24

registry, lamp hours and ignition.Should have lamp optimization
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