	
	[image: image7.jpg]‘Gradient Parameters Parameters 0 - 49

w Cradent Gonera Parameters A0 [ Number of Gradient Changes
D I I B L T 2 | Gradient Buffer Channel (1=ChA, 2= ChB)
. Em e 3| niine Diution (1=None, 2= Fixed %, 3= Buffer Conc)
S ECE = = 100,00 | Chil C Total Flow Fxed % SP (%)
o o] 1o [t 1000
6 [0 50 [0 | crasenutrstningPercriage o 10.00
0 o0 28] oty e v ey e
1 [T 500 JIH000 | Grasent Buier EndingPercntage 0 00 | 00 1000 | Gradient Buffer Starting Percentage (%)
25 | 1 [ 2 [ ose e e - oewc2- sy ;
R e e e e —] | 19 Gradient Change #2 Specific Parameters
{03 B ) = =
ety T D 100.0 [ Gradient Buffer Ending Percentage (%)
d D 21 2 | Gradient Change Type (1= Linear, 2= Step)
0 GrodentChange 82 spectic Porameters 2 2 | Linear Gradient Change Type (1=Time, 2=CV)
= B SN 23 1200 | Linear Gradient Change Time (min)
5 [T |2 e Grsent Ghang e 7. 26
) B U T = ey £] 200
o[ 20 [0 25 3| Post Gradient Change Hold (1= None, 2= Vol, 3=CV)
T1 113 | row roset Chnge o e -V o]
%[ 80 | 100 | 00 26 10.0
w0 | 1o [0
) rodent Change #3 Speci Parameters 27 100
5 [T0BT 670 [0 | aserBuir g Pecsige - -
5 mm ety 28 Gradient Change #3 Specific
ST ][ 2 [ oo Grdent Chang Type (o7, 27 29 100.0 [ Gradient Buffer Ending Percentage (%)
2[00 00 [200 | oo Gragent Cange e ey
) 5o [0 30 2 | Gradient Change Type (1= Linear, 2= Step)
B e e 2] [y 2| Linear Gradient Change Type (1=Time, 2=CV)
z ‘o [0 32 120.0 | Linear Gradient Change Time (min)
£ radent Change #4 Specic Parameters
3 N TR K








Purification processes in the biopharmaceutical industry

Two become one: Innovative system combines the chromatography process and buffer in-line dilution in a single platform

The digital fluid control system makes use of integrated software to ensure maximum precision

Stringent rules apply to process chromatography for the biopharmaceutical industry. The standards for precision, accuracy and reproducibility are very high with respect to these processes. Buffer in-line dilution is fast becoming a common way to obtain the required concentration of the fluid being used for the chromatography purification process. For this purpose, Lewa has developed a design combining multiple functions in a single system. This platform offers isocratic or linear gradient elution in addition to a built-in buffer in-line dilution capability. This innovative functionality benefits the user in process flexibility, higher quality and space savings. The Intellidrive mechatronic drive developed by Lewa, which supplies a large, but precise pump adjustment range, allows the Ecoprime system to provide an industry-leading single skid flow range and accuracy.

In many critical production systems, such as the biopharmaceutical sector, the process of metering and mixing liquids plays a central role. The same is particularly true of chromatography. "To ensure the ability to use concentrated buffers for chromatography processes with the precision required, the system needs to be designed accordingly," explains Joachim Regel, Sales Manager Bioprocess Systems Europe at Lewa. "The buffer dilution must take place before the chromatography so that the required concentration of the fluid can be achieved for this process step." The proprietary Ecoprime LPLC system design from Lewa combines chromatography with the buffer dilution in one system. During the process, concentrated buffers are supplied and diluted to the exacting concentration required by the various chromatographic steps. The concentration value of these buffers may be five, ten or more times the required value. Concentrated buffers provide the user advantages in saving space, shipping costs and ease of handling in valuable cleanroom manufacturing space. While two pumps are being used to supply buffers, the third pump delivers a diluent (typically purified water or WFI) that is supplied to the system until the desired fluid concentration is reached. Then, the diluted buffers can be used for the chromatography process. The entire process can be carried out within a single system, effectively eliminating large tank farms that had been a traditional holding area for low concentration buffers.

"When using buffers for chromatography, it is important to make sure that the concentrates do not precipitate before they are diluted," says Regel. "It is necessary to determine the solubility of each buffer precisely before it reaches the system to be used." In addition, the effects of the specific buffer concentrations on the materials must be taken carefully into account. The whole system is designed using wetted materials appropriate for both compatibility and strict regulatory demands.  The integrated buffer in-line dilution option offers the advantage of handling smaller liquid volumes. This allows buffer concentrates to be filled into single use bags which are another recent cost saving innovation in the biopharmaceutical industry. If single-use bags are used, however, the buffer bag tubing that feeds the Ecoprime system must be sized appropriately. At very flow rates extremes, bag tubing connections that are too small can result in pump performance issues such as pump cavitation. In such nuanced parameters Lewa can provide the end user proven schemes that provide optimal life-time performance.

Providing additional differentiation
Ecoprime provides for two unit operations on the same skid. Also, possible short comings of sensors (e.g. conductivity and / or pH) used to control the final mix ratio of buffers are taken into consideration. For instance, pH probes have the tendency to “drift” over time resulting in degradation of read-out or continual intervention by operators skilled in re-calibration (which results in down-time). Additionally, sensors are only an indirect quality indication which does not directly measure the chemical composition of the blended components. The distance between the pumps and the sensors can cause time-delays to the pump feedback control.  The necessary placement of such in-line measurements a distance downstream of the pumps when used as feedback control devices sensitive to time-delays in monitoring. This delay can result in wasted (out of spec) buffer. 

The Ecodos metering pumps combined with digital motors, provide the user with a highly reliable volumetric blending. The pump is known to be more accurate and reproducible than in-line sensors. Adding digital motors (servo motors) further enhances the metering precision. A form of this combination of servo motors and metering pumps in chromatography systems has been patented by Lewa. Ultimately, the user of volumetrically controlled buffer in-line dilution systems (such as the Ecoprime platform) achieves a more accurate, precise and reproducible measure of the buffer constituents without recalibration and / or sensor delay feedback. 

Innovative software for configuring the buffer in-line dilution
The buffer in-line dilution process step is configured into the Ecoprime LPLC software. Lewa has designed different recipes that allow users to create alternate methods that suit their production requirements. An example is software allowing the determination of a fixed percentage with regard to the total flow rate and establishing the buffer concentration factor for regulating the supply and target concentration factors of the desired final fluid concentration. Such methods allow the same concentrate to be used in different process steps at different concentrations – based on the software configuration. "In the case of isocratic elution, for example, two buffers are used for the (1:10) dilution, where the total flow rate is 5.0 l/min," explains Regel. "90 percent of this total flow rate is conveyed from the pump for diluting the two buffers – the configuration of the concentrate buffer percentage must correspond to the remainder of the total flow rate, giving us ten percent, or 0.5 l/min.” A similar procedure is carried out for the gradient elution. During buffer in-line dilution, two buffers (e.g. a 1:10 dilution) are diluted for a three-step gradient elution. This gradient elution involves one linear segment followed by two isocratic steps. The total flow rate is 5.0 l/min here as well. 

Combination of technologies result in optimal performance
"The pumps installed in the systems, operate along with the servo drive with maximum precision, allowing high reproducibility of the configured parameters," says Regel. "Compared with other systems, a considerably higher precision is achieved when the Ecoprime system with Lewa Intellidrive technology is used." The combination of "variation of the speed" and "partial stroke mode" offers an adjustment range of 1:150 or more. While conventional technology requires a frequency converter and an electrical stroke adjustment for this purpose, which is supplied via separate power and data connections, the Intellidrive only needs one connection. This allows a more advanced solution to be provided in a cost effective manner. Techniques in piping design downstream of the pumps proprietary to Lewa enhance mixing and minimize hold-up – both very critical to proper chromatographic performance.  In-line pH or conductivity probes, which tend to show discrepancies over time and require cumbersome calibration, are made obsolete by the excellent conveying capacity, as are the associated unnecessary process variables brought into the mix by such sensors. The Ecoprime system is cleanroom-compatible and designed for use in GMP environments.

For more information visit www.lewa.com
LEWA GmbH was founded as a family company by Herbert Ott and Rudolf Schestag in 1952. Today it is the world's leading manufacturer of metering pumps and process diaphragm pumps as well as complete metering packages for process engineering. The Leonberg, Germany-based company developed into an international Group within a few decades and saw further improvement in its position on the world market as part of integration into the Japanese Nikkiso Co. Ltd. in 2009. As a research and production-oriented company, LEWA develops technologies and provides solutions for the vast array of applications among its customers. Its products are used mainly in the oil and gas industry, in gas odorization, in refineries and petrochemicals, as well as in the production of plastics, detergents and cleaners. Additional application areas include the chemical industry, cosmetics industry, pharmaceuticals and biotechnology, food and beverage industry, and power supply utilities. LEWA currently employs around 1,100 people and owns 16 subsidiaries around the world along with having 80 representatives and sales offices in more than 80 countries.
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More information for readers/viewers/interested parties:

LEWA GmbH

Ulmer Strasse 10, 71229 Leonberg, Germany

Phone: 049 7152 14-0, Fax: 049 7152 14-1303

E-mail: lewa@lewa.de

Internet: www.lewa.de

More information for press members
ABOPR Pressedienst B.V.

Leonrodstrasse 68, 80636 Munich, Germany

Phone: +49 89 500315-20, Fax: +49 89 500315-15

E-mail: info@abopr.de

Internet: www.abopr.de
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Caption: Thanks to the Ecoprime chromatography system from Lewa, processes can be reproduced with the highest precision. The assembly of the system is compliant with all standard industry requirements and ensures that the system can be placed in classified cleanroom spaces.


Source: Lewa GmbH
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Caption: "Compared with other systems, a considerably higher flow rate range can also be covered when the Ecoprime system with Lewa's Intellidrive technology is used,” explains Joachim Regel, Sales Manager Bioprocess Systems Europe at Lewa.


Source: Lewa GmbH
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Caption: Basic flow diagram for the buffer in-line dilution. 


Source: Lewa GmbH
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Caption: 1:10 dilution, linear and step gradient


Source: Lewa GmbH
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Caption: View of the gradient parameters using the fixed percentage dilution method with 90% Channel C (Diluent) and percentages of the Gradient Buffer (Buffer B) of a three-step gradient elution.


Source: Lewa GmbH


 





Image ID: Tabelle_Verdünnungsfaktoren.jpg


Caption: The graphic shows the dilution factors (10x, 25x, 50x, 100x and 150x) and the related error rate in % (concentration) of the Ecoprime LPLC system with integrated buffer in-line dilution.


Source: Lewa GmbH
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