
End-to-End GDP Airfreight 
Shipment Process
Cold chain integrity from origin to destination — encompassing Quality Management 

Systems, risk assessment, packaging qualification, handling protocols, in-flight 

monitoring, deviation management, and CAPA. A maximum-detail operational reference 

for pharmaceutical logistics and quality professionals.

GDP COMPLIANT CEIV PHARMA COLD CHAIN



0. Quality & Compliance 
Foundation
0.1 GDP Quality Management System (QMS)

Before any shipment moves, a robust QMS must be in place and audit-ready. Every element 

below forms the backbone of GDP compliance and must be maintained continuously.

QMS Core Components

• SOP library & document control

• CAPA system & deviation 

management

• Change control process

• Training records & competency matrix

• Internal audit programme

• Supplier qualification & quality 

agreements

Technical Controls

• Calibration programme

• Temperature mapping protocols

• Alarm management system

• Cleaning, hygiene & pest control

• Risk management framework

KPI & Audit Readiness

• GDP audit readiness

• CEIV Pharma compliance

• QMS KPIs tracking



0.2 Personnel Qualification

Qualified, trained personnel are the single most critical control in any cold chain operation. All staff handling temperature-sensitive pharmaceutical 

cargo must hold current, documented competencies across every relevant discipline before undertaking operational duties.

GDP & CEIV Pharma

Core regulatory training covering Good Distribution Practice 

principles and CEIV Pharma certification standards for all handling 

staff.

Temperature-Controlled Handling

Dry ice handling, active container operation, data logger 

management, and ramp exposure minimisation techniques.

Safety & Hygiene

Dangerous goods (DG) regulations, ramp safety protocols, 

warehouse hygiene standards, and contamination prevention.

Competency Management

Maintained competency matrix, refresher training schedules, and 

formal competency assessments with documented validity periods.



0.3 Facility Qualification

All temperature-controlled zones must be formally qualified before use and re-qualified following any structural modification, equipment change, or 

significant maintenance event. Qualification evidence must be available for regulatory inspection at all times.

Temperature-Controlled Zones

2–8°C

Refrigerated zone for 

biologics & vaccines

15–25°C

Controlled room temperature 

zone

−20°C

Frozen storage for ultra-cold 

products

Controlled Ambient

Pharma cage & active 

container charging area

Qualification Activities

• Thermal mapping studies (empty & loaded)

• Sensor calibration verification

• Alarm testing (high/low thresholds)

• Backup power & redundancy validation

Controls & Evidence

• Temperature excursion alarm records

• Calibration certificates (current)

• Facility qualification reports



0.4 Equipment Qualification

Every piece of equipment that contacts, carries, or monitors pharmaceutical cargo must be formally qualified, calibrated, and maintained. 

Qualification status must be verified before each shipment and documented in the equipment logbook.

Active Containers

Envirotainer, CSafe, DoKaSch — full 

IQ/OQ/PQ qualification, pre-trip 

inspection, battery status, setpoint 

verification.

Passive Packaging

Validated packout configurations, 

PCM pre-conditioning, insulation 

performance data, tamper-evident 

seal integrity.

Data Loggers & Probes

Calibration certificates, alarm 

thresholds programmed, 

placement per SOP, download 

procedures documented.

Vehicles & Equipment

Reefer trucks, ULDs, dollies, 

forklifts — calibration logs, 

maintenance records, qualification 

status current.



1. Shipment Initiation
1.1 Pre-Shipment Lane Risk Assessment

A formal lane risk assessment must be completed and approved before any new trade lane is activated or when significant changes occur. This 

assessment defines the full risk profile of the shipment journey and establishes the minimum standards for execution.

Risk Evaluation Factors

• Product stability profile & temperature range

• Packaging type (active vs. passive)

• Airport infrastructure & GHA capability

• Airline performance history

• Transit time & connection risk

• Weather forecast & seasonal risk

• Ramp exposure duration

• Customs delay probability

• Aircraft type suitability

Risk Mitigation Outputs

• Defined acceptable temperature range

• Monitoring requirements specification

• Contingency & diversion plan

• Escalation matrix with contacts

• Maximum acceptable exposure time

Controls

• Lane qualification approval

• Risk mitigation plan sign-off

• Quality agreement alignment



1.2 Packaging Qualification
Packaging selection and preparation is a critical quality control point. The choice between passive and active solutions must be driven by product requirements, lane risk, and 

validated performance data. All packaging must be deployed strictly per the qualified packout configuration.

Passive Packaging Protocol

01

Pre-condition PCM

Phase change material conditioned per validated protocol (time & temperature specific)

02

Validate Insulation

Confirm insulation configuration matches qualification report for the lane

03

Packout & Seal

Apply tamper-evident seals, insert data loggers per SOP placement guide

Active Container Protocol

01

Book & Pre-cool

Reserve container, initiate pre-cooling to target setpoint minimum 4 hours prior

02

Pre-Trip Inspection

Verify battery level, programme setpoint, confirm alarm thresholds active

03

Certify & Document

Attach calibration certificate, complete packaging qualification report



1.3 Documentation Preparation

Complete, accurate documentation is a regulatory requirement and an operational safeguard. Every document must be verified for completeness 

before cargo is tendered. Errors at this stage cause downstream delays, customs holds, and potential cold chain breaches.

Transport Documents

• Master Air Waybill (MAWB) / House 

Air Waybill (HAWB)

• Temperature handling instructions

• Shipper's Declaration for Dangerous 

Goods (dry ice)

Quality Documents

• Stability data summary (where 

required)

• Packaging qualification report

• Data logger calibration certificate & 

instructions

• Quality agreement reference number

Electronic Data Exchange

• FWB / FHL Cargo-IMP messages 

transmitted to airline

• EDI messages sent to GHA system

• Special handling codes confirmed 

(PIL, EAP, ICE, etc.)



2. First-Mile Transport 
(GDP-Compliant)
2.1 Vehicle Qualification

The first-mile transport leg is a direct extension of the GDP cold chain. All vehicles must be formally 

qualified and verified immediately prior to each collection run. No pharmaceutical cargo may be 

loaded into a vehicle that has not passed a documented pre-trip inspection.

Pre-Trip Requirements

• Pre-cool to target temperature range

• Temperature unit calibration verified

• Real-time monitoring active

Tracking & Sensors

• GPS tracking confirmed active

• Door sensors functioning

• Temperature mapping completed

Hygiene Controls

• Cleanliness inspection passed

• No contamination or odour present

• Pre-trip temperature log completed



2.2 Pickup at Shipper

The collection point is a critical chain-of-custody transfer. The driver must perform a structured acceptance inspection before loading begins. Any 

anomaly identified at pickup must be documented and escalated before cargo departs the shipper's facility.

Driver Acceptance Checklist

• Confirm temperature is within required range

• Verify packaging integrity (no damage, seals intact)

• Confirm data logger is activated and recording

• Apply and record seal number on documentation

• Check documentation completeness against manifest

Loading Procedure

• Minimise exposure time during transfer

• Use insulated dock or loading bay where available

• Use roller bed for ULD loading

Records Required

• Temperature at pickup (recorded on CMR/manifest)

• Seal number documented

• Time cargo departed facility recorded

• Chain-of-custody transfer signed



2.3 Transport to GHA

During transit, the control tower maintains continuous oversight of all active pharmaceutical shipments. The driver operates under a strict 

communication protocol — any alarm, delay, or anomaly must be reported immediately and resolved per the temperature deviation SOP.

Continuous Temperature 
Monitoring

Real-time temperature readings 

transmitted to the control tower 

throughout the journey. Alarm 

thresholds trigger immediate driver 

notification and escalation.

GPS & Door Monitoring

Live GPS tracking with geofencing 

alerts. Door sensor records every 

opening event with timestamp for 

chain-of-custody integrity.

Control Tower Oversight

ETA monitoring, traffic routing, weather 

assessment, and temperature alarm 

response managed centrally. 

Escalation matrix activated if SLA at 

risk.



3. Export Handling at GHA
3.1 Gate Arrival

The gate is the first controlled access point at the cargo terminal. Security checks at this stage 

protect cargo integrity, maintain chain-of-custody continuity, and prevent substitution or 

tampering. All checks must be completed before the vehicle is permitted to proceed to the 

unloading bay.

Driver ID Verification

Security checks driver identification and cross-references against the pre-advised 

booking. Unknown or unannounced vehicles are held pending verification.

Seal Integrity Check

Physical seal number verified against the transport document. Any broken, missing, 

or mismatched seal triggers immediate quarantine and deviation reporting.

Vehicle Inspection

External inspection of the vehicle for damage, contamination, or evidence of 

tampering. Temperature unit status confirmed operational.



3.2 Warehouse Acceptance

Formal acceptance into the GHA warehouse is a critical quality control gate. Every shipment received must be systematically inspected before being 

accepted into the temperature-controlled storage zone. Rejected or non-conforming cargo must be quarantined immediately.

Acceptance Inspection Steps

1. Unload cargo into temperature-controlled unloading zone

2. Record temperature immediately upon unloading

3. Perform packaging integrity inspection (all surfaces)

4. Verify data logger is active and within range

5. Conduct weight & dimension verification against AWB

6. Confirm all labels are correct, legible, and compliant

7. Enter shipment into Cargo Management System (CMS)

Controls & Non-Conformance

• GDP acceptance checklist completed and signed

• Temperature reading within specified range — if not, initiate 

deviation SOP immediately

• Any packaging damage documented with photographs

• Shipper notified of any discrepancy before storage



3.3 Storage at GHA

Pharmaceutical cargo awaiting loading must remain in a validated, continuously monitored temperature zone. Storage time at the GHA is a key risk 

window — particularly for passive packaging with limited thermal autonomy. Dwell time must be managed actively against the packout's validated 

hold time.

2–8°C Zone

Dedicated refrigerated room for biologics, vaccines, and refrigerated 

products. Access restricted to authorised personnel only.

15–25°C Zone

Controlled room temperature (CRT) area with continuous climate 

control. Humidity monitored where product labelling requires.

Active Container Charging

Dedicated power stations for active containers. Battery level and 

setpoint monitored. Log entries made at defined intervals.

Continuous Monitoring

All zones: temperature, humidity, door openings, and alarm 

thresholds monitored 24/7 with validated sensor network. 

Calibration current.



3.4 ULD Build-Up

Build-up is one of the highest-risk steps in the export process. The transition from individual packages to a loaded ULD must be conducted entirely 

within the temperature-controlled build-up area. Exposure to ambient ramp conditions at this stage can rapidly compromise passive packaging 

thermal performance.

Build-Up Procedure

• Build ULD exclusively in temperature-controlled area

• Zero ramp exposure during build-up phase

• Active containers positioned per load plan

• DG segregation enforced (dry ice per IATA PI 954)

Mandatory Labelling

• "Pharma" designation label

• "Temperature-controlled" handling instruction

• "Do Not Freeze" where applicable

• ULD tag with flight details and special handling codes

Securing & Integrity

• Cargo nets and straps applied to IATA standard

• ULD contour checked — no protrusions

• ULD structural integrity confirmed

Controls

• ULD integrity checklist signed

• Temperature compliance verified at build completion

• DG documentation matched to loaded content

• Build-up time logged for dwell time calculation



3.5 Airside Transfer

The airside transfer from the warehouse to the aircraft is the period of greatest environmental exposure. Pharmaceutical ULDs must be treated as 

priority cargo at all times on the ramp. Every minute of unprotected ramp exposure represents a risk to temperature-sensitive product integrity.

1

Use Temperature-Controlled Dolly

Where available, use a temperature-controlled or insulated dolly for 

tarmac transfer. Document dolly type and temperature at departure 

from warehouse.

2

Minimise Exposure Time

Transfer to aircraft must be completed within the maximum ramp 

exposure time defined in the lane risk assessment and applicable 

SOP. Control tower tracks departure time.

3

Monitor & Log

Ambient temperature and exposure duration recorded. Time out of 

warehouse and time into aircraft cargo hold both documented in the 

shipment file.

4

Weather Contingency

If ambient conditions exceed thresholds (e.g., extreme heat, direct 

sunlight), weather contingency plan activated — shipment held in 

warehouse pending conditions or alternative arrangements.



3.6 Aircraft Loading

Aircraft loading is the final opportunity to verify cold chain compliance before departure. The loading crew must be briefed on the pharmaceutical 

cargo requirements, and all documentation must be confirmed complete and accurate before the aircraft doors close.

Loading Procedure

• Load per approved weight & balance plan

• Temperature cargo positioned per airline SOP (typically lower 

deck, forward position)

• DG segregation distances enforced

• Active containers: power off/on transition per SOP

• Containers secured to aircraft floor with approved restraints

Final Pre-Departure Checks

• NOTOC (Notice to Captain) issued and acknowledged

• Load sheet confirms special cargo loaded

• Temperature handling instructions in crew documentation

• DG documentation complete and filed

Controls

• Ramp safety compliance verified

• Temperature exposure log from warehouse departure to door close



4. Air Transport
4.1 In-Flight Monitoring

Once airborne, active containers are the primary temperature assurance mechanism. Passive packaging relies on validated thermal autonomy — the 

airline and carrier must ensure no actions are taken in-flight that could compromise the packaging's integrity or extend exposure beyond the validated 

profile.

Active Container Monitoring

Internal temperature, battery status, 

and alarm logs monitored throughout 

the flight. Any alarm triggers 

notification to the control tower upon 

landing at the next waypoint.

Crew Notification

Flight crew receives NOTOC 

confirming pharmaceutical cargo on 

board, including temperature 

instructions and any dry ice quantities. 

Crew briefed on emergency 

procedures.

DG Compliance In-Flight

Dry ice quantities comply with IATA 

dangerous goods regulations. 

Ventilation requirements confirmed. 

No interference with dry ice cargo 

permitted during flight.



4.2 Transit / Connection Handling

Transit stops are disproportionately high-risk moments in the airfreight cold chain. The combination of aircraft changeover, potential ramp exposure, 

and time pressure creates conditions where temperature excursions frequently occur. Every transit station must have a pre-agreed handling protocol 

with the GHA.

1Priority Unloading

Pharmaceutical ULDs designated for priority offload. Target: 

off aircraft within 30 minutes of chocks-on.

2 Temperature-Controlled Storage

Immediate transfer to pharma zone at transit GHA. Dwell time 

monitored against connection SLA.
3Dry Ice / Battery Replenishment

Re-icing of passive shippers where validated. Active container 

battery swap executed per SOP if battery level below threshold.
4 Onward Loading

Minimise total connection exposure. Temperature check 

before transfer to next aircraft. Documentation updated with 

transit events.



5. Import Handling at Destination
5.1 Aircraft Arrival

The arrival phase reopens the thermal risk window. Priority unloading protocols must be agreed in advance with the destination GHA. Every minute 

between aircraft door opening and placement in the temperature-controlled breakdown area contributes to cumulative thermal exposure.

Priority Unloading

Pharmaceutical ULDs designated for first-

off status. Ramp agent briefed prior to 

arrival. Unloading sequence confirmed on 

load sheet.

Temperature Reading at Aircraft 
Door

Temperature recorded at the moment of 

removal from aircraft. This reading is a key 

data point for the post-flight temperature 

assessment and any deviation 

investigation.

Transfer to Controlled Dolly

Immediate transfer to a temperature-

controlled or insulated dolly for ramp 

transit to the import warehouse. Exposure 

time tracked from aircraft door to 

warehouse intake.



5.2 ULD Breakdown at Destination GHA

The breakdown of the ULD at the destination GHA is the first comprehensive inspection of cargo condition since loading. This step formally assesses 

whether the cold chain has been maintained throughout the flight and any transit connections. Findings at this stage drive the release or quarantine 

decision.

Breakdown Procedure

1. Transfer ULD to designated pharma breakdown area

2. Remove nets and straps per safe handling procedure

3. Remove cargo into temperature-controlled environment

4. Record temperature immediately upon opening

5. Inspect all packaging surfaces for damage

6. Retrieve data loggers and confirm recording continuity

7. Document any damage with photographs

Controls & Assessments

• Temperature deviation assessment against product specification

• DG segregation maintained throughout breakdown

• Chain-of-custody transfer documented and signed

• Any suspected excursion: quarantine immediately, notify 

shipper/QP

Critical: Data loggers must not be stopped or downloaded 

until the chain-of-custody has been formally transferred and 

the recipient has acknowledged receipt.



5.3 Customs Clearance

Customs clearance is an unavoidable dwell time risk. For temperature-sensitive pharmaceuticals, every hour in a customs hold area that is not 

temperature-controlled represents a potential excursion. Pre-clearance and bonded warehouse strategies must be used wherever possible to 

minimise this risk.

Documentation Submission

• Import declaration filed with full 

product description

• Temperature handling documentation 

provided to customs authority

• Import certificates, licences, and 

health certificates where required

• HS code validated to prevent 

misclassification delays

Customs Examination Risks

• Physical inspection: must be 

conducted in temperature-controlled 

environment — document any 

exposure if not

• X-ray screening: confirm no impact on 

product integrity per product SDS

• Sampling: must follow GDP sampling 

procedure if performed

Bonded Warehouse Controls

• If customs hold required, bonded 

warehouse must meet GDP 

temperature requirements

• Temperature monitoring during 

customs dwell time documented

• All customs dwell time included in 

cumulative exposure calculation



6. Last-Mile Delivery
6.1 GDP-Compliant Vehicle Preparation

The last-mile delivery vehicle must meet the same qualification standard as the first-mile transport vehicle. There are no reduced requirements for the final leg — 

the product remains under the shipper's or 3PL's GDP responsibility until formal handover to the consignee is complete.

Pre-Cool to Target Range

Refrigeration unit activated and vehicle brought to target temperature 

range before loading. Pre-cool confirmed by calibrated probe.

Calibration Verified

Temperature probe and monitoring unit calibration certificates current. 

Any expired calibration renders vehicle unavailable for pharma service.

Monitoring Activated

Real-time temperature monitoring confirmed active and transmitting to 

control tower. GPS tracking live. Pre-trip log completed and signed.

Hygiene Confirmed

Vehicle interior cleaned and inspected. No previous cargo residues, 

odours, or contamination risk. Cleaning record available for inspection.



6.2 Delivery to Consignee

Handover to the consignee is the formal closure of the cold chain. All verification checks must be completed before the driver releases custody of the 

cargo. The consignee's receipt signature does not replace the requirement for a full temperature compliance verification at the point of delivery.

Pre-Handover Verification

• Confirm seal number matches transport document — photograph 

if intact or broken

• Record temperature at point of handover using calibrated probe

• Confirm data logger is still active and recording

• Check packaging for any visible damage sustained in transit

Handover Documents

• Proof of Delivery (POD) obtained with consignee signature and 

timestamp

• Temperature log handed over to consignee (or transmitted digitally)

• Data logger download initiated per SOP

• Deviation report issued if any non-conformance identified at 

delivery

Controls

• Chain-of-custody formally closed at POD signature

• Temperature compliance at handover documented



7. Post-Operations
7.1 Deviation Management & CAPA

Temperature excursions must be treated as quality events requiring formal investigation. 

The primary obligation is product safety — quarantine before any release decision. Speed 

of response, thoroughness of root cause analysis, and effectiveness of CAPA are the 

primary KPIs of any GDP-compliant deviation management system.

Effectiveness 
Review

Implement 
CAPA

Document 
Root Cause

Stability 
Assessment

Quarantine & 
Notify

All deviations must be documented within the QMS, risk-classified by severity, and linked 

to a CAPA with a defined owner, due date, and effectiveness check. Repeat deviations on 

the same lane or with the same root cause require escalation to lane re-qualification.



7.2 Documentation Archiving

Complete archiving of all shipment records is both a GDP regulatory requirement and a critical quality assurance tool. Records must be retained for 

the minimum period required by applicable regulations (typically 5 years for GDP, longer for product-specific requirements) and must be retrievable 

within a defined timeframe for audit or investigation purposes.

Temperature Records

Complete data logger reports, real-time monitoring logs, alarm 

event records, and all temperature readings taken at each 

handover point.

Chain-of-Custody Documents

All signed handover records, POD, ULD logs, ramp exposure logs, 

seal records, and driver declarations from first-mile to last-mile.

Transport & Customs Documents

Master and House Air Waybills (MAWB/HAWB), customs 

declarations, import certificates, DG declarations, NOTOC 

copies.

Quality Records

Deviation reports, CAPA records, packaging qualification reports, 

calibration certificates used during the shipment, and any 

stability assessments conducted.



7.3 KPI Reporting & Continuous Improvement

KPI reporting closes the loop between operational performance and quality system improvement. Data gathered across all shipments must be 

reviewed at defined intervals — monthly at minimum — and fed into the management review process. Trends indicating systemic risk must trigger 

proactive lane or process re-qualification before failures occur.

OTP
On-Time Performance

Percentage of shipments delivered 

within the contracted transit time. 

Target lane-specific, minimum 

95%.

TER
Temperature Excursion 

Rate

Number of temperature deviations 

per 100 shipments. Tracked by 

lane, GHA, carrier, and packaging 

type.

RET
Ramp Exposure Time

Average and maximum ramp 

exposure times recorded per 

airport and per season. Key 

leading indicator for passive 

packaging risk.

CCT
CAPA Closure Time

Average time from deviation 

opening to CAPA closure. Target: 

within 30 days for critical 

deviations, 60 days for major.

All KPIs are reviewed in the GDP Management Review meeting. Persistent underperformance against any KPI triggers a formal lane risk re-

assessment and, where required, supplier re-qualification or contract review.
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