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PHARMACEUTICALS · GMP MANUFACTURING OPERATIONS

Manufacturing process optimization
This workflow automatically monitors pharmaceutical manufacturing processes in real-time,

identifies deviations from optimal parameters, and implements corrective actions to maintain

product quality and regulatory compliance while maximizing yield.

01 WORKFLOW TRIGGER

Real-time sensor data indicates manufacturing parameter deviation beyond acceptable thresholds

BLUEPRINT OVERVIEW

What this workflow accomplishes

This workflow connects process sensors on the line to Spotfire Analytics, SAS, Veeva Vault QMS, and Oracle

Clinical so that a parameter excursion is detected, contextualized against historical batch records, and routed to

the right corrective path within minutes. Automation handles data capture, trend comparison, closed-loop

adjustment of validated control ranges, and deviation documentation. The shift supervisor, QA on call, and the

Qualified Person retain authority over batch disposition, manual intervention, and any change that touches a

validated critical process parameter.

01

OUTPUTS

Corrected process parameter set,

Deviation reports in Vault QMS,

Signed regulatory documentation,

Batch quality performance

summary

02

SUCCESS MEASURES

Yield improvement per batch,

Deviation frequency by parameter,

Compliance and audit readiness

score, Mean time to correction

03

CORE SYSTEMS

Veeva Vault, Oracle Clinical, SAS

Clinical Trials, Spotfire Analytics

HOW TO USE THIS BLUEPRINT

Manufacturing leaders: confirm which critical process parameters are eligible for automatic adjustment and which

always require an operator in the loop.

Quality and regulatory teams: map each deviation class to the Veeva Vault QMS record type, CAPA trigger, and signature

requirement before go live.

Implementation teams: wire the sensor tags, validate the analytics logic under GAMP 5, and prove the Part 11 audit trail

cannot be edited.
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THE WORKFLOW

End-to-end stage map

Seven stages run from sensor excursion to distributed performance report. The decision point at stage 4 governs

whether the system corrects inside validated limits, hands the excursion to an operator, or places the batch on hold.

LEGEND TRIGGER ACTION DECISION OUTPUT

01 TRIGGER

Detect Manufacturing Parameter
Deviation

Capture critical parameter excursion from line sensors

SAS Clinical Trials · Spotfire Analytics

02 ACTION

Retrieve Historical Process Data

Pull historical batch records and prior corrective

outcomes

Veeva Vault · Spotfire Analytics

03 ACTION

Analyze Root Cause Patterns

Score root cause and predicted quality impact

Spotfire Analytics · SAS Clinical Trials

04 DECISION

Determine Intervention Severity Level

Route excursion by severity and product quality risk

SAS Clinical Trials

AUTOMATIC IN-RANGE ADJUSTMENT OPERATOR MANUAL INTERVENTION BATCH HOLD ESCALATION

05 ACTION

Execute Corrective Action Plan

Apply parameter corrections or issue operator

instructions

Veeva Vault · Oracle Clinical

06 ACTION

Update Quality Documentation

Generate deviation record and update batch

documentation

Veeva Vault · Oracle Clinical

07 OUTPUT

Generate Optimization Performance
Report

Publish yield, quality, and compliance performance

report

Spotfire Analytics · Veeva Vault
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IMPLEMENTATION DETAIL

Stage-by-stage breakdown

Each stage states the operational intent, the human control point, and the systems likely to take part. System

names are examples, not a required architecture.

01 TRIGGER

Detect Manufacturing Parameter
Deviation

Manufacturing sensors detect temperature, pressure, pH,

or other critical parameters falling outside predefined

acceptable ranges. The system immediately captures

deviation data and initiates optimization workflow.

CONTROL POINT

The shift supervisor acknowledges the alarm in the control

room and can flag it as an instrument fault before the

workflow proceeds.

SYSTEMS SAS Clinical Trials Spotfire Analytics

02 ACTION

Retrieve Historical Process Data

System pulls historical manufacturing data, batch records,

and previous optimization outcomes from the quality

management system. This data provides context for

deviation severity and potential corrective actions.

CONTROL POINT

QA data steward confirms the comparison batches are

released and not under open investigation.

SYSTEMS Veeva Vault Spotfire Analytics

03 ACTION

Analyze Root Cause Patterns

AI algorithms analyze current deviation against historical

patterns to identify root causes and predict impact on

product quality. The system generates risk assessment

scores for different intervention strategies.

CONTROL POINT

The process engineer reviews the ranked root cause

hypotheses and rejects any that conflict with line

observations.

SYSTEMS Spotfire Analytics SAS Clinical Trials

04 DECISION

Determine Intervention Severity Level

Based on deviation magnitude and risk assessment, system

decides whether to implement automatic adjustments, alert

operators for manual intervention, or initiate batch hold

procedures. Critical deviations trigger immediate escalation

protocols.

CONTROL POINT

QA on call holds override authority on the severity

classification and can force a hold regardless of the

calculated score.

SYSTEMS SAS Clinical Trials

OS FOR YOUR BUSINESS WORKFLOW BLUEPRINT 03 / 04



COMPLETION AND MEASUREMENT

Closing stages and results

The closing stages preserve the audit trail, electronic signatures, and yield evidence that inspectors and QA

reviewers will ask for.

05 ACTION

Execute Corrective Action
Plan

System automatically adjusts

controllable parameters or sends

specific instructions to operators for

manual corrections. All actions are

logged with timestamps and rationale

for regulatory compliance.

CONTROL POINT

The named operator signs each

manual correction step, and no

adjustment outside the validated

range executes without supervisor

countersignature.

SYSTEMS Veeva Vault

Oracle Clinical

06 ACTION

Update Quality
Documentation

System automatically generates

deviation reports, updates batch

records, and creates regulatory

documentation. All changes are

tracked with electronic signatures and

audit trails for FDA compliance.

CONTROL POINT

QA reviewer approves the

deviation record and decides

whether it opens a CAPA before

the batch record is closed.

SYSTEMS Veeva Vault

Oracle Clinical

07 OUTPUT

Generate Optimization
Performance Report

System produces comprehensive

report showing parameter corrections,

quality impact, yield improvements,

and compliance status. Report is

distributed to quality assurance,

manufacturing, and regulatory teams.

CONTROL POINT

The Qualified Person reviews the

report before batch disposition,

and regulatory affairs confirms

whether the event is reportable.

SYSTEMS Spotfire Analytics

Veeva Vault

DELIVERABLES KEY METRICS IMPLEMENTATION CHECKS

NEXT STEP

Turn this blueprint into an
implementation plan.
Map each stage to your own systems, permissions, and approval

routing before selecting tools or building automation.

packfoundry.app/assessment

PHARMACEUTICALS WORKFLOW PACKS AND A FREE ASSESSMENT

Corrected process parameter set

Deviation reports in Vault QMS

Signed regulatory documentation

Batch quality performance

summary

Yield improvement per batch

Deviation frequency by parameter

Compliance and audit readiness

score

Mean time to correction

Part 11 audit trail immutability

Signature routing to QA on call

Batch record retention per policy

Role limits on parameter overrides

Validated ranges locked to change

control
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