
File No. 28(04)/2020/Pur/ T-65                                                                   Date: 12.12.2020 

Revised Technical specifications & clarifications issued after the Pre-Bid 

Conference Dated 02.12.2020 for Preparative Fast Pressure Liquid Protein 

Purification System with Multi-wavelength detection and automatic Fraction 

Collector 

End use of the product: Preparative FPLC will be used for large scale purification of a 

different form of proteins from prokaryotic and eukaryotic cells. The purified protein will be 

used for extensive biotechnological and cell biology application including leather fabrication, 

biomaterial preparation, structural biology etc., 

 

General requirements  

Automatic, modular, Biocompatible, Intuitive Computer Controlled Protein Purification 

System with the latest Control and Evaluation software. 

 

The system should support two-way step purifications for that supplier should provide with 

one four-way valves that should be controlled by software. The system should allow to 

continuous two-step purifications example, at a single injection of the protein should be 

purified by metal affinity, size exclusion chromatography, and followed by desalting column 

etc. Protein elution should be monitored by UV every time it passes through each column 

and controlled by a system provided software.  

 

The system should provide with valve for connecting at least two or more columns. It should 

have two integrated pressure sensors within the column valve for an indication of delta 

column pressure. The system should able to bypass the flow without removing the column. 

Valve also able to direct the flow in the reverse direction. 

 

The manufacture should give three years' comprehensive warranty. 

 

 

 



 

FPLC pumps 

The system should have a dedicated sample pump for performing automatic sample loading 

(cell lysate). It should come with an air sensor that protects columns by ensuring that no air is 

introduced into the column. The pump can apply samples directly to a column or indirectly 

via a capillary loop. 

 

System Flow Rate should be within the range of 120 to 150 ml/min or more with the 

Pressure range of system should be 3 to 5 MPa or more and should be capable to handle up 

to 5 to 10 cP or more viscosity without the need of any additional modules.  

 

The system should be flexible enough to deliver double the system flow rate for column 

packing with a feature to perform intelligent column packing with complete procedure 

incorporated within the software. 

 

Pump heads should be inert with lifelong performance with the ability to form an accurate, 

automatic gradient from 0 to 100% over the entire flow range of 1 to 150 ml/min with binary 

high-pressure gradient ± 0.6% and quaternary low-pressure gradients ± 1%. 

 

It should come with a software-controlled buffer valve having two pumps with a minimum of 

seven or more buffer inlets and outlets for every pump. (1 inlet for equilibration buffer, 1 

wash buffer, 1 for elution buffer, 1 for re-equilibration). 

 

The system should come with a super loop for injection up to 150 ml. The system should 

have options for loading the sample using a sample loop or super loop (10 to 150 ml) through 

an injection valve using a syringe or directly using a pump. 

 

The system should be capable of performing the purification runs at temperatures between 

+4°C to +35°C. Manual provision to individually purge of the four pump heads. 

Valves 

 



The system should at least 7 inlets for inlet A, B and sample have an option of expanding to 

14 inlets, 4 quaternary inlets, and 10 outlets with the option of expanding it to expandable to 

32. 

The inlet valves A, B, and sample inlet should have an built or external air sensor. 

 

The system should have an injection valve for automatic sample application onto the column 

with an integrated air sensor.  

 

The system should have a column valve that enables the system to run in up-flow, downflow 

or bypass mode. It should control the column on delta P without dropping flowrate by 50% of 

value during control. It should allow connecting at least five columns.  

 

Two inlet valves (A and B) allow preparing automatic buffer preparation. In addition, a 

quaternary valve with four buffers inlets for automatic buffer preparations using four 

different buffer solutions.  

 

Mixer and pressure sensors 

 

The system should have the option of the interchangeable mixture depending on the flow 

rate for ensuring buffer compositions during gradient run. One standard mixer of 5 ml should 

be quoted. 

 

The system should have a total of 4 pressure sensors out of which 2 should be integrated 

with the column valve to measure pressure before and after the column and the other 2 to 

be connected to the system and sample pumps. 

 

Automatic mixer identification with in-built filter for buffer gradient formation. The gradient 

should be controlled by software for the identification of the best buffering system during 

purification. 

 



A column valve kit should be provided to run the column in up-flow and reverse flow without 

changing the orientation of the column controlled by software. It should also bypass the 

column through software during system washing. 

 

All the sensors and detectors in the system should be controlled by an integrated 

computerized control. 

 

The system should have a pressure flow control mode for the safety of the column where the 

system should automatically adjust flow rates during the run when the pressure of the 

column reaches the set alarm pressure limit. 

 

UV Monitor  

 

It should detect a minimum of three wavelengths at a time. Ability to detect absorbance in 

both scales with broad range absorbance. The UV-vis monitor must be automatically 

calibrated when the system is switched on. 

 

Xenon flash or Deuterium-tungsten lamp that requires no warmup time in UV monitor with 

fiber optics for high sensitivity and long lamp life with multiple wavelength detection up to 3 

wavelengths from 190 – 700 nm in steps of 1 nm.  Lamp life should be more than 4000 h and 

the power save option should be in built. 

 

pH monitor 

 

Should have the pH monitor in line with the range of 0 – 14 with an accuracy ± 0.1 pH unit. 

The valve should have a built flow restrictor with the option to bypass both probe and 

restrictor.  

Conductivity monitor 

 

System should have an inline conductivity monitor with a reading range of 0.01 to 900 

mS/cm with the flow cell volume of 10 to 20 µl with an accuracy of ± 0.01 mS/cm. 



 

Fraction collector 

 

Built-in integrated fraction collector with temperature control cabin in the range of 6°C to 

20°C with automatic selection of vessel type. 

 

The fraction collector should be capable of collecting fixed volume fractionation, peak 

fractionation, and both. It should have spillage free fraction collection at any flow rate and 

use accumulator property to reduce sample spillage.  

 

The fraction collector should have to provide Cassette 15 ml tubes, 50 ml tubes (for 5 and 50 

tubes), Rack for 50 ml tubes (for 50 tubes), Rack for 250 ml bottles (for 15 bottles). The 

fraction collector should be capable of fixed volume fractionation, Peak fractionation, and 

both. The fraction collector should be capable of reducing sample spill during fractionation 

using Drop Sync.  

 

Outlet valve 

 

For a waste diversion from flow path to waste, fraction collector and one additional outlet 

port for flow through the collection. This could be used for again purification of proteins or 

macromolecules through other additional columns.  

 

Software and control system  

 

The latest version of protein purification system software provides interactive process 

pictures and simplified evaluation modules with built-in templates for all the existing 

columns as column libraries and the option to develop methods for the third party. 

 

The software should allow to design and develop experiment functionality for method 

optimization including workflows of screening, optimization and robustness testing. It should 



also enable the sharing of methods and results along with remote access capabilities to 

systems to save time and resources. 

 

The software should support automatic buffer preparation by mimicking the manual buffer 

preparation and increase buffering capacity and scalability with inbuilt buffer library to 

change the pH range and create required pH elution conditions that are accurate and 

reproducible. 

 

The software should have real-time control of the system with built in artificial intelligence 

commands to control parallel two-column purification (2D purification) to save time and 

buffer consumption.  

 

The software should analyse various peak parameters such as resolution, sigma, 

Conductivity, Height, capacity factor, HETP, asymmetry. 

 

The software should have a method wizard for easy programming as well as a manual 

method editor with an option to generate a report. 

 

The software should have the option of intelligent column packing. The software should be 

freely upgradable to accept new development in the system. The software should be capable 

of doing the binding capacity test and calculation for resins. 

 

The software should allow to work multiple users in a different computer system for data 

analysis (at least three computers).  

 

The supplier should provide one computer (specifications are Intel Core i5, 2 to 3.0 GHz 

processor, 8 GB RAM, 1 TB storage, 32 inches monitor) loaded with all the necessary 

software to control the FPLC system. Additionally, the supplier should also provide an 

additional desktop system for data processing, analysis, peak identification, elution timing, 

and validation of peak with the following specifications (Intel Core i7-9700, 3.0 GHz 

processor, 32 or higher GB RAM, 1 TB storage, Nvidia GeForce RTX 2060, 36 to 40 inches' 



blue light protected high-resolution monitor with an inbuilt camera and speaker, 

multifunctional printer (RICOH IM 2702), compatible keyboard, mouse and suitable UPS.  

 

The supplier should provide the following accessories  

 

The supplier should provide two sets of all the necessary tubing, screw, and all the necessary 

accessories to connect buffers, columns, and accessory box, for smooth running. They have 

to supply two sets of Flexible column holder, Column holder rod, Bottle holder, tubing 

holder, spool, Tubing holder, comb Column holder, Column clamp, o.d. 10-21 mm, Multi-

purpose holder, Rail extension. 

 

The supplier should provide one number of HiScale 16/20, HiScale 16/40, HiScale 50/20, 

HiScale 26/40 column, XK 16/70, XK 26/20, XK 50/60 with all the tubing, stand, packing and 

unpacking accessories Box. Each column should come with a spanner wrench, column holder 

(long and short), column clamp, super loop fitting, Tubing, tubing cutter, O-ring and other all 

necessary accessary kits.  

 

The supplier should provide two sets of Flexible column holders, Column holder rod, Bottle 

holder, tubing holder, spool, Tubing holder, comb, Column holder, Column clamp. 

 

The supplier should provide one number of AxiChrom 50/300, 50/500, and 70/300. Each 

column should come with all the tubing, stand, with packing and unpacking axichrom 

accessories separately. The column should support intelligent packing controlled by 

software. All the necessary tubing and connectors required to run the system should be 

supplied.   

 

Trespa working bench (size should accommodate the instrument and computer: 

Approximately width 200 cm and Height 86 cm): Worktop to be made of 16 mm Solid Grade 

laminate made of Trespa TopLabPLUS for the worktop and Trespa TopLabBASE for casework. 

It should wooden fibers with an "Electron Beam Cured" surface which is free of melamine 

resins and resistance to Bacteria, various chemical/Biological spillage as well as chemical 

fumes. It should come with a minimum of three cupboards storage with a lock and key to 



store the column, resins, and chromatography accessories. The casework should be made up 

of Compact phenolic resin with a hard melamine surface with double-sided decorative in a 

crystal matt finish on both decor side. The material must have SEFA 3.0 certification. 
 

Two numbers of BIFMA certified Green Soul, multi-functional chairs (Suitable for Height: 5 to 

6ft) should be supplied along with the instrument.  

 

Prepacked and precharged ready to use Ni Sepharose 6 Fast Flow (16 mm dimension/10 

height/20 ml bed volume) for histidine-tagged protein purification.  

 

Prepacked and precharged ready to use Ni Sepharose containing 5 ml column (10 numbers).  

 

Superose 6 prepacked column with bed volume 200 ml with bed dimensions of 26 mm and 

400 mm.  

 

They have to provide five numbers of five hundred ml (500 ml x 5) quantity of loose high 

protein binding Ni sepharose high-performance affinity nickel resin with 6% cross-linked 

agarose with a Particle size of 50-120 µm with a chelating ligand immobilized and charged 

with Ni2+ ions. 

 

They have to provide two numbers of one litre Superdex 75 Prep Grade, and prepacked 

Superdex 75 Increase 10/300 GL, and 3.2/300 GL columns, Sephardim G-50 Medium (100 g - 

2 nos) for desalting. One number of Sephadex G-25 Superfine (500 g), Histine SpinTrap (3 

pack), Hi-Prepartive 26/10 Desalting (2 pack), one number of Superdex 30 PG size exclusion 

chromatography media prepacked into HiLoad 26/600 column. 

The application scientist or protein purification specialist should work with CSIR-CLRI 

scientists for large-scale purification of given proteins (total five proteins) including desalting 

in CSIR-CLRI. He should optimize the 2D protein purification protocol (either it could be an 

affinity along with size exclusion chromatography or affinity with desalting of protein) for the 

given proteins (4 to 5 proteins). The purified protein quality should be higher than 95%.  

 

Supplier should provide 10 kVa UPS to support protein purification unit including computer 

to maintain the data.  

The tender specification would stand changed to the above extent. 



Pre bid Meeting and Clarification/changes/modification requested by Bio-Rad India Ltd, 

Chennai  

Bio-fabrication of leather is one of the novel projects approved by the Council of Scientific 

and Industrial Research (CSIR) under focused basic research (FBR) program for the 

production of novel collagen-like proteins for the fabrication of leather-like material, which 

could be an alternative for animal leather in future. The project will be focused on lab made 

"bio-fabricate" leather sheets without livestock source (cow, sheep, and buffalo). The aim of 

the project thus grows a bacterial strain engineered to produce a large amount of proteins 

for preparing leather materials. To achieve the proposed goal of the project, such as the 

preparation of protein sheets, a large quantity of protein is of paramount importance. This 

could be possible through the fast protein liquid chromatography (FPLC) technique that 

allows us to purify the proteins on a large scale similar to industrial level using columns of 

several liters of the volume of cell lysates. This equipment not only produces proteins in bulk 

quantity but also reduces significant purification time.  

 

Bio-Rad India requested to implement several changes in the specifications that will modify 

the specification of the instrument and result in the procurement of a low-end 

chromatography instrument which might affect the outcome of the project. All the 

modifications requested by the Bio-Rad are aimed at the procurement of a lab-scale 

purification unit, and changing the specification may not fulfil the aim and objective of the 

proposed project.  

 

1. CLRI Specification: System Flow Rate should be within the range of 120 to 150 ml/min or 

more with the Pressure range of system should be 3 to 5 MPa or more and should be capable 

to handle up to 5 to 10 cP or more viscosity without the need of any additional modules.  

 

Clarification raised by the vendor: System Flow Rate should be within the range of 100 to 

150 ml/min or more with the Pressure range of system should be 3 to 5 MPa or more and 

should be capable to handle up to 5 to 10 cP or more viscosity without the need of any 

additional modules.  

 



Response by the committee: We aimed to purify a large quantity of protein from 300 to 450 

liters of bioprocessed upstream medium. We could expect the cell lysate of around 7 to 10 

liters, which should be efficiently loaded in the column with efficient binding. This could be 

possible through the fast protein liquid chromatography with a high flow rate that allows us 

to purify the proteins on a large scale similar to industrial level using columns. Limiting or 

reducing the flow-through will significantly extend the time of purification, sample leakage, 

and degradation. Besides, new generation resins need higher flow rates this allows operating 

at lower residence time, and by reducing the processing time. Binding capacity is determined 

by the type of resin, base matrix, type of product or biological molecules, characteristics of 

biological molecules (pi, net charge, stability, size of the protein etc), buffers. Scalability for 

higher protein loads could be carried out with increased column size which requires a higher 

flow rate and higher resin volumes. Most of the low-pressure purification operations, for 

protein purification, require lower pressure & for size exclusion chromatography the 

pressure goes up to 10-18bar, so this pressure is within our operating range. Viscosity range 

from 0.35 – 10cP, which fits most of the biological processes.  The column packing has to be 

done at higher flow rates to have better column help, asymmetry, and other column 

parameters. 

 

Importantly, during the prebid meeting the Bio-Rad mentioned that they do not have the 

large volume columns, large quantity resins, and accessories, and their instrument depends 

on the third-party vendors. Available third party high volume columns withstand the 

backpressure in the range of 2 to 3.5 mPa. Connecting and synchronization of third-party 

vendor column and other purification materials need additional accessories which might 

affect the protein purification process. Hence, the committee considered retaining the flow-

through specification in the range of 120 to 150 ml/minute.  

 

2. CLRI Specification: Pump heads should be inert with lifelong performance with the ability 

to form an accurate, automatic gradient from 0 to 100% over the entire flow range of 1 to 

150 ml/min with binary high-pressure gradient ± 0.6% and quaternary low-pressure gradients 

± 1%. 



Clarification raised by the vendor: We have a system with a flow rate of 0.01 to 100 ml/min, 

it is humble request to change entire flow range of 1 to 100 ml/min with accuracy of ± 2%.  

 

Response by the committee: CSIR-CLRI request sample injection pump specification in the 

range of 120 to 150 ml/min, hence the committee decided to retain the pump head flow rate 

of 150 ml/minute. The flow rate accuracy will determine the binding characteristics, process 

time, purity of protein, resolution from contaminants, hence CSIR-CLRI requires higher 

accuracy ± 1%. Also, several proteins require gradient elution or gradient purification, which 

requires at most accuracy ± 1% with low noise.  

 

3. CLRI Specification: Pump heads should be inert with lifelong performance with the ability 

to form an accurate, automatic gradient from 0 to 100% over the entire flow range of 1 to 

150 ml/min with binary high-pressure gradient ± 0.6% and quaternary low-pressure gradients 

± 1%. 

 

Clarification raised by the vendor: We have a system with flow rate of 0.01 to 100 ml/min, it 

is humble request to change entire flow range of 1 to 100 ml/min with accuracy of ± 2%.  

 

Response by the committee: CSIR-CLRI request sample injection pump specification in the 

range of 120 to 150 ml/min, hence the committee decided to retain the pump head flow rate 

specification as 150 ml/minute.  

 

4. CLRI Specification: The system should have options for loading the sample using a sample 

loop or super loop (10 to 150 ml) through injection valve using syringe or directly using 

pump. 

 

Clarification raised by the vendor: The system should have options for loading the sample 

using sample loop or higher volume loop (up to 90 ml) through injection valve using syringe 

or directly using pump. System should come with loop injection up to 90 ml.  

 



Response by the committee: The committee considered to include the sample pump in the 

CSIR-CLRI specifications. As per CSIR-CLRI specification, the vendor should provide super 

loops which should allow the sample injection of 150 ml. Super loops with 10-150 ml will 

avoid multiple manual injections and required to do multiple injections in an automated way. 

It will minimize sample loss, Cross-contamination and minimize the time. It will be connected 

to the injection valve and only accessible during sample loading. CSIR-CLRI specification also 

requested the vendor to provide an inbuilt sample pump to handle a large volume of samples 

and screening of different kinds of samples with various parameters.  

 

5. CLRI Specification: The system should at least 7 inlets for inlet A, B and sample have with 

option of expanding to 14 inlets, 4 quaternary inlets and 10 outlets with option of expanding 

it to expandable to 32. The inlet valves A, B and sample inlet should have in built air sensor. 

 

Clarification raised by the vendor: The system should at least 7 for inlet A, B and sample 

with option of expanding to 14 inlets, ……. Expanding it to expandable to 23. The valve should 

have inbuilt or external air sensor.  

 

Response by the committee: CSIR-CLRI specifications aimed to invite mini-industry level 

protein purification chromatography. However, Bio-Rad India Pvt Limited requested to 

downgrade the technical specifications which might result in the procurement of a lower-end 

model that is already available in CSIR-CLRI. We need a higher version and more number of 

inlet value for automatic buffer preparation with inbuilt buffer recipes.  

 

CSIR-CLRI committee considered the request of including an external air sensor and revised 

the specification as follows "The inlet valves A, B, and sample inlet should have in built or 

external air sensor".  

 

6. CLRI Specification: Xenon flash lamp that requires no warmup time in UV monitor with 

fiber optics for high sensitivity and long lamp life with multiple wavelength detection up to 3 

wavelengths from 190 – 700 nm in steps of 1 nm.  Lamp life should be more than 4000 h and 

power save option should be in built. 



 

Clarification raised by the vendor: Bio-Rad requested to include Deuterium-tungsten lamp 

with similar specification.  

 

Response by the committee: The committee considered the request and revised the 

specification as follows "Xenon flash or Deuterium-tungsten lamp that requires no warmup 

time in UV monitor with fiber optics for high sensitivity and long lamp life with multiple 

wavelength detection up to 3 wavelengths from 190 – 700 nm in steps of 1 nm.  Lamp life 

should be more than 4000 h and power save option should be inbuilt". 

 

7. Clarification raised by the vendor: Bio-Rad requested to modify specification in the 

following specifications: Automatic mixer with inbuilt filter, pH monitor, conductivity 

monitor, fraction collector, and software commend modification. 

 

Response by the committee: CSIR-CLRI specifications aimed to invite preparative large scale 

protein purification chromatography. Bio-Rad India Pvt Limited requested to downgrade the 

technical specifications which might result in the procurement of a lower-end model that is 

already available in CSIR-CLRI.  

 

Automatic mixer identification with inbuilt filter for buffer gradient formation allows proper 

purification, high purity levels of protein, and minimizes loss.  

 

pH monitor with an in-built flow restrictor to minimize nonspecific ghost peaks, air bubbles, 

dirt in the flow path or to avoid noisy signals to have better buffer gradients. The restrictor 

will prevent the syphoning or dripping because of the gravity of the column. Besides, it will 

be connected to the pH valve flow path to prevent the formation of an air bubble.  

 

The high accuracy conductivity monitor is required to monitor buffers having very low 

conductivity and monitor accurate conductivity gradients.  

 



Integrated fraction collector in the system helps to maintain the temperature of the fraction 

to avoid protein degradation. Necessarily, it will reduce the working space for a higher level 

of maintenance.   

 

The system should have inbuilt recipes or methods or wizards or statistical tools to evaluate 

different kinds of resins, binding capacities, and also capable of screening experiments, 

scouting studies.  

 

The percentage of Cross linking will determine the binding capacity and also have higher flow 

rates and hence 6% of agarose with a particle size of 50-120 µm should be supplied.  

 

CSIR-CLRI committee considered the following request and revised the specifications  

 

Xenon flash or Deuterium-tungsten lamp that requires no warmup time in UV monitor with 

fiber optics for high sensitivity and long lamp life with multiple wavelength detection up to 3 

wavelengths from 190 – 700 nm in steps of 1 nm.  Lamp life should be more than 4000 h and 

the power save option should be in built. 

 

The inlet valves A, B and sample inlet should have in built or external air sensor. 

The software should have real-time control of the system with built in artificial intelligence 

commands to control parallel two-column purifications (2D purification) to save time and 

buffer consumption. 

 

 

 

 

 

 

 

 

 



Pre bid Meeting and Clarification requested by M/s. Cytiva 

Clarification: 

kindly clarify whether extended warranty amount, installation charges, forwarding 
charges, supplies like Computers – 2 nos., 10 KVA UPS, Table and chairs 2 nos can be 
considered as 20% local content.  

If yes, kindly include these items in BOQ also.   Kindly confirm 

Reply: 

            A supplier or bidder shall be considered to be local supplier if the local content of the product 

is either  

            (i) 50% or above (Eligible for preferential purchases) 

            ii)  20% or above  

           As per public procurement (Preference to Make in India), Order– Revision No.P-

45021/2/2017-PP (BE-II) dt 16th September, 2020 

‘Local content’ means the amount of value added in India which shall, unless otherwise 

prescribed by the Nodal Ministry, be the total value of the items procured (excluding 

net domestic indirect taxes) minus the value of imported content in the item (including 

all customs duties) as a proportion of the total value, in percent. 

*”Class-I Local supplier” means a supplier or service provider whose product or service 

offered for procurement, has local content equal to or more than 50% as defined  as 

prescribed in DIPP Order No.P-45021/2/2017-PP (BE-II) dated 16th September, 2020 or 

by the competent Ministries/Departments in pursuance of this order. 

“Class-II Local supplier” means a supplier of service provider, whose goods or service  

offered for procurement , has local content more than 20% but less than 50% as 

defined  as prescribed in DIPP Order No.P-45021/2/2017-PP (BE-II) dated 16th  

September, 2020 or by the competent Ministries/Departments in pursuance of this 

order. 

For sake of calculating local content kindly indicate the same in the self-certification 

provided by you and the place at which the local addition is taking place. 

 

 

 

 



 

The cost of Preparative Fast Pressure Liquid Protein Purification System with Multi 

wavelength detection and automatic Fraction Collector should also include the cost of the 

following items:- 

1. Cost of Three years warranty  

2. Trespa working bench 

3. All accessories as listed in the technical specification 

4. Computer, software and control system 

5. Cost of 10 kVa UPS 

 

 

Tender Closing Date      : 29th December, 2020 upto 3.00 P.M. (IST) 

Technical Bid Opening Date: 30th December, 2020 at 3.00 P.M. (IST)  

 


