Facility and Supply Chain Problem Statements

Supply Chain Problem Statement #1
Problem

Most pharmaceutical companies have complex clinical supply chains which impact the cost of delivering supplies to patients, the timeliness of supplies, and the environmental impact of supply delivery.  An understanding of the full impact of this complexity and the development of proposals for improvement are sought.   

Exemplification of Problem

GSK’s Pre-Clinical Development (PCD) operations architecture is global. Its global nature is a product of the needs of GSK’s manufacturing division, the needs of GSK’s discovery and medicinal chemistry network and a legacy of the corporation’s merger and acquisitions activity. The PCD operations architecture also determines the environmental impact due to physical logistics. 

Even given our physical architecture the decision making process in GSK does not consider the environmental impact during development when deciding which locations to source API development, drug product development,  and packaging operations. This leads to API being produced in Europe, being formulated in the US, with testing or micronisation back in the UK and then packaging again in the US. This lack of coordination drives cost and has a significant environmental impact. 

Aligning the decision making process is complicated by the lack of important information available when the decisions are taken. However there are pointers and general advise that can be delivered to make decision in the absence of information

For instance, we currently have a compound in Ph III development.  Darapladib phase III raw materials are sourced from India. Early stages are manufacture in Jurong, later stages in Cork. Micronistion takes place in the UK and bulk tablet manufacturing in the UK. However packaging and labeling takes place in the US, and distribution from the US and the UK. 
Expected Output of Research
· Define the impacts of taking different sourcing decision so that the business can quantify the consequences of their actions. 
What investment changes need to take place to optimize the environmental impact?
· Given the existing architecture, what are the business processes to make optimal business decisions? – this should also include setting a challenge to the discovery organization.
· What are the consequences of various network change options? 
· In developing outputs, the interactions of multiple products simultaneously should be considered. 

Supply Chain Problem Statement #2
Problem

In GSK and most pharmaceutical companies, the preparation of clinical supplies is unoptimized, resulting in large waste amounts and high business costs.  This problem seeks an optimization of clinical trial supply ‘just in time’ delivery with no material wastage. 

Exemplification of Problem

A significant driver of the environmental impact of the Chemical Development operation is in the production of active pharmaceutical ingredient (API) for clinical supply. Unlike the commercial operations, the R&D supply is accompanied by a significant amount of waste; R&D routinely over-produces in order to buffer the uncertainties that are inherent in Clinical Trials Supply. 

Studies within R&D have shown that the waste is a result of a variety of reasons: safety stocking, buffering service risk, inventory policies, lead times and system constraints. These issues affects all nodes in the supply chain, from suppliers, through CD, PD and ultimately into the clinics. 

A considerable amount of effort has taken place within the Clinical Trials Supply Chain to reduce the overages in the supply chain. This has achieved significant results by taking average overages down to 20-40% (with some higher exceptions). This still leaves room for further improvement and the challenge is to operate on a zero overage basis. 

Typically, with a mass efficiency of 1-2% during development, and even lower during early-phase development, the manufacture of API is highly inefficient in terms of the production of waste. Further energy and waste is produced during the production of the API, the conversion to drug product and the subsequent packaging and distribution. 

Avoiding the manufacture of 100g of API can produce, in solvent alone, the same amount of CO2 that is emitted in the air transportation a 50Kgs load across the Atlantic. 
Expected Output of Research
The  research needs to be directed towards answering the central question; how can companies operate its clinical trials with a 0% overage? In responding to this question the research needs to consider:

1. what can be done within an R&D supply chain to better plan and forecast API demands. The Supply chain needs to understand which parameters are the most impactful for overage and the research will find solutions from other industries that help the supply chain operations manage these.
2. How the interactions between the Supply operations and Demand generating parts of the business can work together to ensure that supply and demand and perfectly aligned. 

3. What kind of clinical trial design elements drive a greater environmental impact so that we can help to influence the design of future clinical trials to lower the overage and resultant waste. 

Supply Chain Problem Statement #3
Problem

The decisions made during the development of a new chemical entity (NCE) determine the environmental impact of that product for many years to come. Supply Chain decisions such as: where to source intermediates and raw materials from, the storage conditions, transport conditions can have an enormous impact on the environmental impact of that product during its commercial life. These parameters can be locked into the registration of the compound making it very difficult to change in the future. Commercial manufacturing divisions become the recipients of a supply chain design that was not developed with an environmental impact in mind and can therefore only make marginal improvements. If, during the Pre-Clinical phase, when these logistics parameters are being established, there is some account taken of optimizing the environmental factors then we can deliver a process that is designed with sustainability in mind. Intelligent design of stability data trials can provide information that can help commercial manufacturing further refine transportation options with sustainability in mind.
Exemplification of Problem

Discussions within GSK’s Distribution and Global Warehousing Business, have identified that Global Manufacturing and Supply (GMS)  have a number of opportunities of existing products which, had they been designed with sustainability in mind, could give GMS an opportunity to reduce the impact. 
On products in the late phase portfolio there is currently no aligned mechanism to ensure that stability data provides sufficient information for GMS to optimize the transportation and storage conditions to minimize the environmental impact. 

Expected Output of Research
· A definition of units of measure that can be used to assess the environmental impact of various decisions and to use this to balance the needs of the business with the environmental targets that we have. 
· Identification of the major Supply Chain causes of our environmental footprint and an assessment of the options and trade-offs that are to be considered in making decisions.  Some business rules that can be used to make decisions.

· What can we build into the development process to ensure that the process that we deliver to commercial  manufacturing is optimized for reducing our environmental impact. For example what kinds of stability data is needed to assure that we can avoid cold chain shipments and low temperature storage. 
