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INTRODUCT I ON
Single use technologies are being used by many biopharmaceuti-
cal manufacturers to improve facility throughputs by signi�cantly 
reducing downtime between campaigns. Adoption of disposables 
also promotes the development of a multipurpose plant design 
because of the inherent �exibility of disposable systems. 

The target objective of this evaluation was to determine if dis-
posable mixing systems could be implemented for bu�er prepara-
tion at Innogenetics to both reduce costs and increase plant oper-
ational �exibility. The choice of the correct system is important for 
the implementation of new projects, and especially important for 
contract manufacturing activities. 

A new non-invasive, single use, disposable, liquid/liquid and 
liquid/powder mixing system was evaluated that potentially cir-
cumvents the time consuming and costly cleaning, sterilization 
and validation steps identi�ed earlier. Initially the mixing system 
was tested to determine its suitability and e�ectiveness for the 
scalable and homogeneous mixing of sodium chloride which was 
used to simulate salt based bu�ers. The description of the test 
protocols and results obtained are detailed below.

SECTI ON 1  
MATER IALS  AND METHODS
ATMI’s Newmix Pad-Drive 1000 mixing system was used in com-
bination with a 200L circular holding tank �tted with a standard 
200L Newmix-C disposable mixing bag. The C-mix bag contains an 
integrated mixing paddle which is sheathed in the same �lm used 
in the construction of the bag to maintain a continuous and homo-
geneous �uid contact layer. The mix system operates by oscillating 
the paddle within the liquid column in an action similar to that dem-
onstrated when a co�ee spoon is used to stir a cup of co�ee. Thus, 

the paddle revolves within the liquid column, but the paddle and its 
associated shaft do not rotate. This design provides a highly ef�-
cient, low shear mixing system with no integrated bearings. 

The bags used in the scalability and homogeneity trialws were 
standard 200L bags supplied by ATMI with integral �lling lines, a 6-inch 
diameter powder transfer port, air supply line and bottom drain line. 

Scalability
Sodium chloride (292g/L NaCl) was dissolved and mixed at 50 
(14.6Kg NaCl) and 200L (58.4 Kg NaCl). Mixing ef�ciency was 
determined by measurement of conductivity at the top of the bag 
until the conductivity stabilized. 

Homogeneity
The bag was pre�lled with 170L WFI, then 60Kg of sodium chlo-
ride (353g/L) was added to give a �nal concentration of 6.55M 
NaCl. Homogeneity of mixing was determined by measuring the 
conductivity of the solution at the top, middle and bottom of the 
bag until the conductivity measurements stabilized. 

TABLE 1 DESIGN OF DRAIN AND COLLECTION 
OF SALT PARTICLES IN THE DRAIN

Drain Fitment

Silicone Tubing

Undissolved Salt

Clamp Pinch Point
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IN I T I AL SUMMARY
The Pad-Drive 1000 unit with the 200L Newmix-C bag was simple 
and easy to use, gave excellent mixing characteristics and very 
quickly produced a homogeneous solution, determined by meas-
urement of the conductivity of high molarity sodium chloride. 

However, during mixing operations it became apparent that 
there was a signi�cant accumulation of undissolved salt particles 
in the drain port at the bottom of the mixing bag, between the 
top of the drain connector and the pinch clamp used to seal the 
discharge tubing. No matter how vigorous the mixing cycle was, 
these salt particles remained in the drain port. 

Therefore, a second series of experiments were entered into 
with the equipment manufacturer to both attempt to identify the 
root cause of the problem and to develop suitable solutions.

SECTI ON 2  
D RAI N PORT POSIT I ON I NG
In conjunction with the manufacturer of the bags we looked at o�set 
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FIGURE 2 THE LOCATIONS OF THE TEST DRAINS 
ON THE 200L C-MIX TEST BAG

TABLE 1 RESULTS OF VISUAL INSPECTION 
OF SALT ACCUMULATION IN EACH DRAIN
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positioning of the drain ports as a possible, simple and inexpensive 
solution to the problem of particle accumulation in the drain port. To 
quickly determine if this was actually a viable option, Innogenetics 
worked with the manufacturer to produce a 200L C-Mix bag with 13 
di�erent drain connectors in various positions. See Figure 2. 

Visual inspection was carried out on the drain connectors and 
tubing, during and after mixing, to see if salt was completely washed 
out of the drain connector inlets. If salt had accumulated in the drain 
connector, the amount was recorded visually and scored between 0 
and 6, with 0 being no salt observed and 6 being salt �lled to the top 
of the drain port. The same operator was used in all experiments to 
eliminate personal variability in determination of particulate accumu-
lation. The same design drain port was �tted to each test location.

R E S ULTS
As shown in Table 1, considerable di�erences in the amounts of undis-
solved salt were observed depending on the position of the drain �t-
ments. In terms of average indication grades, the salt accumulation 
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