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The use of disposables in biopharma production processes continues to increase rapidly, particularly among CMOs.  However, according to my company’s 5th Annual Report and Survey of Biopharmaceutical Manufacturing, persistent concerns over associated leachables and extractables, as well as other regulatory issues are continuing to affect adoption rates.

This year’s survey elicited data on 10 broad aspects of biopharma production and associated trends from 434 production executives at biopharma developers and CMOs from 39 countries.  A major focus of the survey concerned the increasing role of disposables in manufacturing.  Here are some highlights:

Leachables and Extractables

We identified 17 possible reasons that manufacturers may be restricting their use of disposables.  Topping the list, more than 75% of our respondents indicated that they “agree” or “strongly agree” that “leachables and extractables (L&E) are a concern.”  That level of anxiety was markedly higher than for other potential issues, and may actually place higher than the 75% figure indicates, because one of the remaining issues, noted by 48% of respondents, was “No clear regulatory guidance on leachables and extractables.”  Another L&E related issue, noted by nearly 40%, was “incompatibilities between process fluids and materials within disposables.”
Concern over the L&E issue is growing. The current survey, in comparison to the previous year’s showed higher levels of concern (75% vs 63% for the current year, vs last year).  It seems that decision-makers in the industry may be more aware and sensitized to this issue as the use of disposables rises. Further, they may be more aware of the FDA’s growing interest. 

Who Should do the L&E Analysis?

Debate regarding how the analysis associated with L&E testing should be done continues. However, about 74% of our respondents indicated that they “agree” or “strongly agree” that “Vendor should generate L&E data, and validate.”  And although 41% indicated that they expected to generate their own L&E data “for Phase III or commercial applications,” fully 32% indicated that they would pay 25% more for disposables that came with useful vendor-generated L&E data.  Whether or not such an additional fee for L&E data would be justified across-the-board, or for all products, clearly there is some value in testing. Vendors may find financial advantages in addressing this problem. 

Testing for leachables and extractables is becoming a significant industry in its own right, but it can be challenging.  A substance that might not leach in many months in an ordinary system can start coming out during stability testing, or in different temperature or pH conditions, or after a longer period of contact. Providing accurate results may require testing within each given application or system. As a result, about 49% of our respondents expressed concern about the “lack of uniform standards for testing and measuring.”

“Most Critical” Disposables Concerns
We also asked respondents to indicate their single most critical reason for not increasing use of disposables. Not surprisingly, for those who had not already invested in fixed equipment, leachables and extractables came out on top (16.6%). See FIG (6.15)  Third on the list of 17 factors was the “Lack of disposable equipment that meets process requirements” (noted by 13% of respondents).  
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With disposables, design changes can also become a significant hurdle. Christian W. Phillips, Director Process Engineering, Hyaluron Contract Manufacturing, notes that, “Whenever a client invests in a particular disposable technology, consideration needs to be given to one day when that technology is no longer available or undergoes a seemingly subtle change to design.  [For] a disposable mixing technology that has already been integrated into my large client base, the technology will now be made by a new manufacturer.  I have to audit the new manufacturer, review/approve design, issue and manage change control, issue new part numbers, author new material specs, inform clients as to the change and assess each individual client process for its compatibility with the new product, provide and interpret the new product validation package, revise batch records and bills of material and establish a new inventory.  Depending how far along the client is in the product registration process, the change over process can take on varying degrees of complexity.”

Commitments to Non-Disposable Equipment

The next greatest restriction on expanded use of disposables, cited by about 65% of our respondents, is a straightforward one:  “We have already invested in equipment for a current system.”  Half of our respondents also noted a related concern, “We have already invested in validation for current systems.”

This set of concerns is probably more common among established biopharma developers/ manufacturers, and less so among CMOs, who generally show higher rates of adoption of disposables in manufacturing.  Remarkably, however, the percentage of our respondents listing “already invested in equipment” as a concern has risen sharply over the past three surveys, from 33% two years ago, to 51% last year, to 65% now.

This may reflect a slowdown in equipment expansions generally, or the use of new technologies that are squeezing greater yields out of existing systems.  Manufacturers could therefore be less inclined to go beyond those existing systems.

Other concerns limiting the use of disposables among respondents include a fear of becoming too dependent on a single vendor (56%), the lack of disposable equipment that meets process requirements (51%), and “breakage of bags and loss of production material” (55%).  The latter concern is up sharply from the previous two years’ surveys (44% for 2006 and 35% for 2005).

According to Dr John Liddell, Head of Process Science at Avecia Biologics, getting buy-in at typical biopharmaceutical facilities for the use of disposables is often an applications issue, “Making disposables sufficiently flexible for application to different process types, as well as to a larger range of unit operations is important. Examples of where flexibility may be necessary include different bag ports and numbers, different filter types, different mixing requirements, unit operations such as chromatography control systems and microbial fermentation.”
[image: image2.emf]
Source: 5th Annual Report and Survey, Biopharmaceutical Manufacturing, BioPlan Associates, Inc.
Disposables Especially Popular at Clinical Scale
The industry’s rapidly increasing experience with disposables is certainly reflected in our respondents’ answers to the question “Which types of single-use / disposable systems do you currently use in biopharmaceutical manufacturing?”

“Tubing for disposable applications” and “disposable filter cartridges” were the most commonly listed disposable items, both having been noted by 95% of our respondents.  Most of the other popular items also were small or common ones, such as connector clamps and depth filters.  On the whole, however, the survey responses suggest that almost every kind of disposable has penetrated the market broadly, albeit not necessarily deeply.  Fully 75% of our respondents reported using at least one disposable bioreactor, and 74% reported using a disposable mixing system.  Even for wet media bags, acceptance in at least some part of the production network was reported by two-thirds of those we surveyed.

Compared with the results of our surveys in 2006 and 2005, our current survey results also reflect the rapid rise of the disposables market.  During that period, for example, the use of sampling systems has gone from 0% to 58 to 89%; while the use of bioreactors has gone from 21 to 59 to 75%.  Slower growth has been seen, for example, in the use of wet media bags (now 66%, from 48% in 2005), and the use of disposable filters – an already well established item – whose current level (95%) is only moderately above its 2005 level of 78%.

Some disposable items are being accepted more readily than others.  Media bags, for example, can be very useful, but for some applications impractical, expensive and risky.  Clearly most of the industry has begun to broadly accept disposables, as is seen by the increasing use of disposable bioreactors, membrane absorbers and other key production components.

When we asked our respondents to break out their use of disposables by manufacturing stage, it was clear that pre-commercial applications were preferred.  Not surprisingly, 28% of our respondents, for example, reported using disposable bioreactors for commercial production, while 56% and 52%, respectively, reported using them for process development and clinical/scale-up production.

According to our respondents, smaller disposables such as tubing and filters (both 56%) were relatively common in commercial-scale production, but even then their use was much more frequently reported in process-development and clinical stages.

Regulatory issues make it hard to switch disposable components out of a production system at the commercial stage.  But some disposable components are easier to use.  Tubes, filters, connectors and clamps have a long history in the industry and therefore may bring fewer issues. Newer products, such as sampling systems, do not have the regulatory history. 
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Why CMOs Are More Likely to Use Disposables

Across the board, our CMO respondents reported at least the same, and almost always greater use of disposables, including mixing systems (93% for CMOs vs. 65% for developers), filled wet media bags (75% vs. 58%), and membrane absorbers (62% vs. 56%).

The attraction of disposables for CMOs is fairly clear. Because CMOs need to switch between different clients, and must minimize cross-contamination risks, the use of disposables makes it easier to create distinct production campaigns, Single-use items also makes it easier to assign and pass on costs to individual clients. 

And More...

Other areas we investigated in our survey include the reasons developers and CMOs have been using disposables, the kinds of applications for which components are now 100% disposable, spending on disposables, planned scale of use of disposables, and attitudes toward disposables vendors.  In general, our survey makes clear that the use of disposables is rising, and will keep rising. The market is still young, and potential users of disposables are reporting serious environmental, disposal, safety and regulatory concerns as well as practical limitations on these products’ use.  In addition, many new and innovative disposable products are in the pipeline, from bioreactors, to probes, to downstream technologies, sensors and many other innovations. So, while story’s still unfolding, the trends clearly show disposables are fully embedded in the biomanufacturing environment today. 
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Survey Methodology: [PLEASE INCLUDE THIS INFORMATION BOX—IT DEFINES THE METHODOLOGY, WHICH IS VERY IMPORTANT TO READERS’ DECISION MAKING] This fifth in the series of annual evaluations by BioPlan Associates, Inc. yields a composite view and trend analysis from 434 responsible individuals at biopharmaceutical manufacturers and contract manufacturing organizations in 32 countries. The methodology also encompassed an additional 126 direct suppliers of materials, services and equipment to this industry.  This year’s survey covers issues such as: Current capacity, future capacity constraints, expansions, use of disposables, trends and budgets in disposables, trends in downstream purification, quality management and control, hiring issues, employment and training. The quantitative trend analysis provides details and comparisons of production by biotherapeutic developers and contract manufacturing organizations (CMOs).  It also evaluates trends over time, and assesses differences in the world’s major markets in the US and Europe. 








