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Introduction

In the typical scenario of a drug discovery, development 
cycle and manufacturing, stability studies play a 
crucial role in validating the sustainability of the drug 
substance or the drug product when exposed to varied 
temperatures and  storage conditions. The studies offer 
much-needed information on the product’s shelf life, 
the appropriate storage requirements along with the 
packaging essentials. These specifics are extremely critical 
as they directly influence the product performance in 
the market. These specifics of the product determine 
its quality which is assessed through a rigorous set of 
procedures and analysis.

It is mandatory as per regulations to have representative 
stability data for product  approval  and  granting  of  
marketing  authorization.  Studies performed during 
the product registration process are often referred to 
as Registration stability. Regulators also expect that the 
product stability is monitored  during   the   product   life   
cycle   by   placing   representative batches of marketed 
product on stability.

As per a 2017 Frost & Sullivan report*1 ,the pharmaceutical 
stability testing market witnessed a revenue of $1.26 
billion in 2015, globally. It is expected that by 2020 it 
will peak $1.97 billion growing at the CAGR of 9.4%. 
The report further states that the globalisation of small 
and large molecule drug  manufacturers,  new approval 
applications and consolidation are driving the market 
towards the next phase of immense growth. One of 
the key trends identified in that organizations prefer to 
collaborate with CROs to get end (from development to 
obtaining marketing  authorization) and in turn saving of  
costs related to infrastructure and other resources.

The surge in new and generic product development has 
augmented the need for stability testing. Globalisation 
has increased the reach of distribution of drug products 
thereby making it a necessity to undergo stricter 
stability studies that take into account various climatic 
considerations. Further, conducting a stability study is 
a daunting activity and usually lasts anywhere between 
2 to 5 years. This becomes even more challenging if the 
substances or formulations developed are less stable by 
nature. In such cases innovative technology and methods 
need to beemployed for producing and testing the end 
products.

*1   Global Pharmaceutical Stability Testing Market Trends, Opportunities and Future,   
Frost & Sullivan, January, 2017
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Benefits of outsourcing 
stability testing
• One of the key benefits of 

outsourcing is the access to 
infrastructure. Manufacturers do 
not have to acquire the equipment/
technology or invest in any of the 
assets which might not be cost 
effective in the long-term. Instead, 
they can choose to outsource where 
they also get the benefit of the 
expertise from which cost-effective 
solutions can be arrived within an 
agreed time frame.

• Sponsors can focus on product 
development, quality and 
commercialization by outsourcing 
stability.

• CROs cater to the clients across 
multiple locations and time 
zones and effectively manage 
communication; thereby offering 
flexibility in collaboration. This 
minimizes need for oversight as CRO 
- client relationship matures.

Stability testing
For a pharmaceutical / biotech company, 
the most important objective of 
conducting rigorous stability programs is 
to predict the quality or the nature of the 
product and to determine the product 
shelf life. This is an important aspect as it 
directly affects the consumer as its quality 
must be preserved until end of shelf life, 
commonly termed as ‘expiry date’. Thus, 
it becomes important for pharmaceutical 
manufacturers to continue to gain 
knowledge of the product stability profile 
through the development, registration and 
commercialization stages of the product 
life cycle.

Following are types of stability testing 
normally conducted.

Long-Term testing: With an aim to 
understand product degradation under 
recommended storage conditions, real-
time testing is generally performed for 
larger time intervals. The test period is 
directly proportional to the stability of 

the product to ensure that there is no 
degradation occurring in the fixed time 
and to assist in distinguishing the changes 
occurring over time.

Accelerated testing: A product is 
scrutinised at conditions of high 
temperatures and humidity to determine 
the rate of degradation. The deductions are 
then evaluated using Arrhenius equation 
to understand the product shelf life or even 
utilised to compare the relative stability of 
alternative formulations.

Stress testing: Various other stability tests 
like Photo stability, Freeze Thaw study, 
Transportation study, Open dish, In -use 
study etc. are carried out on the substances 
or products depending on country or 
region-specific requirements to establish 
quality of the product.
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The Baxter-Syngene case 
study:
With this understanding of stability studies, 
its importance and how it can influence 
a drug, we analyse this with a business 
case study. In this context we consider the 
partnership between Baxter and Syngene 
which has proven to be profitable for 
both. The list of factors that were taken 
into account while finalising Syngene as a 
suitable CRO to work along, the business 
flow, the governance and the metrics have 

been discussed in detail.

Introducing Baxter
Baxter International is one of the leading 
manufacturers of intravenous (IV) fluids 
and systems.Being a specialist in medical 
products. It also has an extensive range 
including infusion pumps, pre-filled 
syringes, biological sealants, and inhaled 
anaesthetics, as well as dialyzers and other 
products for the treatment of end-stage 
renal disease (ESRD). Founded in 1931 as 
an intravenous products maker, Baxter 
has come a long way in terms of business 
growth and its offerings.

Drug development cycle

Introducing Syngene
Syngene is among the world’s leading 
Contract Research Organisations (CROs), 
providing integrated discovery and 
development services for novel molecules 
across multiple platforms, including small 
molecules, large molecules, antibody drug 
conjugates and oligonucleotides.
Syngene brings together state-of-the-art 
infrastructure and a highly experienced 
team of scientists to help R&D-focussed 
organisations achieve better research 
efficiency and reduce development time. It 
caters to global pharmaceutical companies 
as well as industry leaders in segments such 
as biotechnology, nutrition, animal health, 
consumer goods and specialty chemicals.

Factors considered by Baxter 
while outsourcing stability 
testing to Syngene
In 2013, Baxter International Inc. 
collaborated with Syngene International 
Ltd. to establish Baxter Global Research 
Centre (BGRC) for its stability study 
operations. Baxter did a comprehensive 
review of several factors to understand 
the capabilities of prospective CROs and 
to gauge how successful the collaboration 

would prove to be. The collaboration 
established a customized stability program 
for Baxter’s products with a dedicated team 
of experts and with adequate infrastructure 
to ensure result-oriented processes. The 
core team consisted of scientists who had 
in-depth knowledge and rich experience. 
An advanced training was provided to 
ensure confidentiality and integrity of the 
operations carried out for Baxter.
While Baxter’s focus at this point of time 
was on R&D  activities  centered  on  
product   and analytical development and 
pre-clinical evaluation, this publication will 
focus on stability operations.
This phase of decision making was 
extremely crucial for Baxter as the CRO to 
be selected was to be able to professionally 
deliver the objectives to an optimum 
level so that the facilities would be made 
complete use of, thus making it a pragmatic 
investment for the company.
Before defining and arriving at the 
processes and the expected results, 
knowing the scope was important. The 
below mentioned scope of business was 
framed after understanding Syngene’s 
abilities and Syngene agreeing to feasible 
deliverables.



Other attributes considered 
for the selection and 
decision-making process and 
further steps taken.

Regulatory Requirements: Based on 

the nature of the stability studies that 

were planned for testing at the site, 

regulatory certifications were required. 

Some regions also have very specific 

reporting requirements. These were fully 

understood at the very early stages in 

the project such that procedures were 

defined and embedded in the quality 

agreement to fully define the roles and 

responsibilities of each site as well as any 

time-specific elements. The quality systems 

specific to stability testing at Syngene were 

audited by the US FDA and approved for 

conducting studies, which was one of the 

prime requirements  for Baxter. Syngene 

Analytical and allied services
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maintained a constant audit readiness 

that complied with various regulatory 

expectations which became a key strength 

of its ongoing operations.

Stability Chamber Storage Needs: With 

approximately 72,000 sq. ft. of facility space 

available, Syngene stability programs 

support both small and large molecules. 

The campus had multiple walk-in and 

reach-in chambers along with modular labs 

that are customised to suit the customer’s 

requirements.

A critical need for the stability program 

was the storage chambers. A detailed 

prediction of the number of batches to 

be supported per year was needed, along 

with the planned storage conditions; this 

helped Baxter and Syngene accurately 

calculate the storage capacity needs. When 

planning, it was recommended to also 

consider building a slight excess in capacity 

for unexpected peaks in demand or future 

growth. These factors were thoroughly 

worked upon to conclude that Syngene 

had the needed capabilities, either in 

existing infrastructure or in space to build, 

to make this collaboration profitable 

and sustain growth. Refer to Table 1 for 

example considerations for determining 

the required storage space for stability 

samples.

Following were the attributes that were considered during the selection and decision-making process.

Stability Studies Multiple batches across product families annually

Reference Standard 
Management

Synthesis, Qualification/Characterization, Stability studies to support Storage and Distribution

Analytical Method development, Validation and Life cycle management of analytical methods

Other
Analytical testing, Evaluating & verification of analytical methods for compendial proposals, assessment of 
elemental impurities

Infrastructure
Labs - Chambers - Logistics

Regulatory track record

Preferred 
Partner

Skilled work force and deliverable focused

Quality attributes and trustable partner

IP & con�dentiality systems 

Flexible business models 

Global reach



Table 1: Storage space considerations
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Storage Space Considerations
Storage 
25OC

Storage 
30OC

Storage 
40OC

Storage 
5OC

Other 
Storage

Estimated Cartons in 
Chambers - at Testing Site Per 
Year

• Predict number of batches 
per year

• Consider Shelf-life for 
Storage Durations

• Can be captured in terms 
of volume

Estimated Number of  
Chambers - at Testing Site

• Include Assumptions for 
Chamber Size

Estimated Cartons in 
Chambers - for Back-up 
(alternate location)

• Secondary storage 
location for disaster 
recovery or investigation 
support

In Use testing chamber needs

• Consider: Photostability, 
Admixture, Thermal Cycle, 
Heating prior to use

• If secondary laboratories 
are leveraged for testing, 
consider storage space at 
these labs

Method (Analytical, Microbiological, Etc.) Readiness at the Testing Site

The business case analysis included an assessment of method readiness at the testing site. This assessment took into consideration 

compendial based methods that could potentially be adopted as is as well as any product-specific methods that would require method 

transfer and/or validation at the testing site.

The following is an example of how the method readiness needs were captured.



External Document © 2021 Syngene International Limited  |  7

Table 2: Method readiness assessment

Method Readiness Assessment
Number of 
Methods

Resource 
Needs - 
Sending / 
Receiving 
Site

Equipment 
Costs 
(New)

Sample 
Shipment 
(Logistics)

Other 
Costs 
(Travel, 
Consuma 
bles) Timeline

Method Readiness 
Assessment

• Initial gap assessment

• Consider time for 
technical rationale 
generation where 
existing methods are 
leveraged

• Consider needs from 
regulatory SMEs

• Consider other 
knowledge transfer 
needs

Method Transfer

• Align with current 
regulatory expectations

• Define assumptions for 
standard costs/timing 
(e.g. X FTE for Y weeks for

• 1 method validation, 
method transfer)

Method Validation
Define new equipment 
required and procurement
/qualification timelines

Secondary Lab 
Requirements

Establish needs for secondary 
labs where utilized



Testing Equipment Needs

An assessment of testing equipment was performed to understand equipment required as well as the need to augment existing equipment 

based on the predicted demand. Additionally, predictions were also calculated based on the planned R&D forecast.

Training & Integration

Syngene FTEs were to be specifically trained to handle the needed equipment keeping safety as a top priority. The training approach 

considers holistic understanding of this collaboration so that the scientists have appropriate information about procedures and align their 

expertise accordingly. Trainings are conducted through, Regular meetings, technical information sharing sessions, Live demo & Trouble 

shooting sessions (WebEx & Video  conferences)  with  SME’s   from   Baxter sites. Syngene and Baxter believe ongoing collaboration on 

training has made significant contribution to success of this engagement.

Operational costs

Facility and equipment maintenance, utilities and rental costs for space need were considered when calculating the financials for  the  

proposed  business  strategy. It was noted that just because testing is moving from one site to another does not automatically mean that 

equipment can be decommissioned, or space be repurposed.

Training & 
Integration

Scientist Exchange Program

Including in Client HR Initiatives

Visits to/from Client FacilitiesOngoing Technical Training

Collaboration-Readiness Training

Syngene Induction
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Table 3: Operational Costs

Operational Costs

Current
Annual
Costs -
Sending
Site

Predicted
Annual
Costs
(Post
Move)-
Sending
Site

Predicted
Annual
Costs -
Receiving
Site

Difference
(Sending
to
Receiving
Site)

Difference
(Predicted
Sending
to
Receiving
Site)

Space Rental Costs
If spanning across
multiple sites/labs, all
should be considered

Maintenance

• Facilities

• Equipment 
(chambers, 
equipment, 
analytical 
instruments, etc.)

Utilities
Water, Electricity, Steam, 
Gas, etc.

Consumables Average annual costs

Shipping
Costs for shipping
samples between sites

Resources Costs

A sizable portion of the costs associated with the stability program were related to the people needed to facilitate, execute and supervise the 

testing and data analysis. These resources were quantified and compared  for  both  the  sending  and  receiving   sites.
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Following is an example of how the resource cost assessments were captured.
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Table 4: Resource costs

People Resources

FTE
Redeployed-
Sending
Site

FTE -
Sending
Site
Annual
Cost
Reduction

FTE -
Receiving
Site
(Consider
Effi ciency
Factor)

FTE -
Receiving
Site
Annual
Costs

Annual
Cost
Savings -
Difference
(Sending
to
Receiving
Site)

Testing

• Analytical, 
Microbiological, 
Particle, Other

• Consider effi ciency 
factors (multiplier)
for new sites 
orpoint in time 
testing

• FTE Redeployed

Sample Handling

• Samples storage 
and labeling

• Sample movement

• Ship of samples 
tosecondary labs

Quality Oversight QA/QC needs

Data reporting and analysis

Business processes were to be established regarding data reporting and analysis. These processes accounted for elements such as timing, 

roles and responsibilities and exception management. When considering timeline requirements, all steps of the process were scrutinised. 

Syngene aligned to Baxter’s data requirements at the beginning of the collaboration and continues to do so. Both Baxter and Syngene were 

flexible to establish strategic collaboration across the different time zones, allowing for communication between different Baxter locations. 

Appropriate data formats and flow of reporting became embedded within the established processes and procedures.

Overall return on investment

For any detailed assessment performed, total annual cost savings can be calculated. These cost savings could be leveraged  to  determine  

the  return  on investment  considering  the  fixed  one-time  costs. For multi-year transitions, the analysis should  consider the timing for 

the  phased  implementation as well as the timing for realization of the full cost reduction. Based on the learning from the Baxter- Syngene 

collaboration, the following elements evolved over a period of time when calculating the Overall return on investment.
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Table 5: Return on investment

Overall Business
Case Assessment

Year 1 - 
Fixed Costs

Year 1 
- Savings

Year 2 - 
Fixed Costs

Year 2 
- Savings

Year 3 - 
Fixed Costs

Year 3 
- Savings

One Time Costs

• Regulatory 
certifications

• Regulatory file 
variations

• Resources to 
Support Method 
Transfers/ 
Validations

• New equipment 
(analytical, 
stability chambers, 
etc)

• Equipment 
upgrades 
(software,data 
integrity, etc.)

Operational  
Costs Savings

• Space Rentals

• Maintenance

• Utilities

• Consumables

• Shipping

Resource Savings

Calculate Return on Investment (Year where 
combined savings offset combined fixed costs)



After articulating the requirements and identifying the attributes of possible requirements, the implementation process took about seven 

months. Baxter - Syngene started full-fledged operations once the resources were adequately placed in alignment to specific objectives of 

the stability program. The entire process has been depicted in the below diagram.

AGREEMENT SIGNOFF 

IMPLEMENTATION LEADERSHIP TEAM

LAB DESIGN AND
EQUIPMENT LIST

MANPOWER
PLANNING

WORK PLANS AND 
EXECUTION

ENGAGEMENT 
PROCESS

FITOUT LAB IN EXISTING 
SHELL

INITIATE 
RECRUITMENT

INITIATE WORK 
IN SHARED LABS

MEETING CADENCE 
COMMUNICATIONS

DOCUMENTATION FORMATS 
APPROVAL PROCESS 

METRICS

COMMENCE OPERATIONS IN DEDICATED CENTRE 12000 SQ. FT. LAB
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Governance processes

Once the scope of collaboration was established and operations transformed into business processes, Baxter and Syngene designed 

operational excellence measures for those elements that would be involved in ensuring a smooth workflow.

Baxter

Syngene

Baxter

 
Batch Manufacture

Shipment for Stability Testing

Sample Receipt and Study Initiation

Pull Samples And Perform Tests

Report Results in LIMS, Perform Necessary Approvals

Stability 
Study Flow 

Through 
LIMS

Review, Trend Analysis & Report OOS/OOT if any 

Approval

Regulatory Reporting, Additional Actions if Necessary
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To ensure operational excellence, Baxter categorised the activities to track and enhance the deliverables. The operational excellence is 

measured with realistic metrics that gauge the performance of the attribute respectively.

A robust quality agreement was essential to ensure clarity in expectations of each function as well as define decision making authority. 

Overall the governance process ensures effective tactical execution, yet allow for expansion into strategic adjacencies which were identified 

by both Baxter and Syngene.

Attribute Item Performance indicators

Delivery Timeliness • On Time SOW Completion • NLT xx%

Delivery Quality

• Average Review Iterations • NMT x

• First time right • NLT xx%

Logistics

• Client Shipments 
(Pick up to Arrival)

• X days

• Import Licenses • X days

• Chemical Procurement • X days
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Conclusion

The Baxter-Syngene collaboration makes it evident that for a successful strategic partnership, clear communication and alignment of 

resources to fulfil mutual objectives are very important. Baxter stated that knowledge-sharing and implementation of defined processes and 

tools (including governance structure for issue escalation) enabled the scientific rigor and regulatory compliance. This ensured the successful 

implementation of this collaborative stability testing program. Baxter also identified that a clear communication plan is one of the elements 

of a successful collaboration. Well-defined objectives, robust training and adequate knowledge transfer are crucial which were followed with 

proper metrics, readiness  planning  and  regular  communication  to understand the progress of ongoing work.

Activity Details

KPI Tracking
• Defects/ Deliverable with Categories

• Documents Review; Average Iterations/Doc & Turn around time

Logistics Metrics • Licenses, Procurement & Shipment Turn around time

Deliverables • Meeting Timelines and Business Targets

Lean/ Six Sigma Projects
• Identify Key Business Goals / Processes to Improve

• Six Sigma DMAIC approach / Lean Methodology

Productivity Improvment
• Continuous Improvement Initiatives

• Knowledge Management
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