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AIVISIONLIMS ENTERPRISE
Complete Laboratory Process Guide & 27 Enterprise Features Operational Handbook
A Beginner-to-Expert Master Manual for ISO/IEC 17025:2017 Accredited Testing & Calibration Laboratories

ISO/IEC 17025:2017 FDA 21 CFR Part 11 ICH Q1A / Q2 NABL 133 / ULR CPCB / US EPA

1. What is a LIMS & Why Do Modern Laboratories Need It?

A Laboratory Information Management System (LIMS) is an enterprise software platform designed to manage the entire lifecycle of
laboratory operations, samples, analytical data, instruments, quality controls, and compliance workflows. In traditional manual or
paper-based laboratories, technicians face severe operational risks: transcription errors during data copying, lost paper worksheets,
uncalibrated instruments being accidentally used, sample mix-ups in cold storage, and non-compliance with regulatory audits (e.g.,
FDA, NABL, ISO). AiLIMS transforms the laboratory into an automated, paperless, auditable, and mathematically verified
environment where every action is tracked under ALCOA+ data integrity rules (Attributable, Legible, Contemporaneous, Original, and
Accurate).

2. The End-to-End Laboratory Sample Journey (8 Key Stages)

Every sample submitted to the laboratory follows a standardized, immutable 8-stage lifecycle to guarantee data validity and legal
defensibility:

Stage Operational Step LIMS Action & Regulatory Objective

Stage 1 Order & Contract Review Customer registers test request. LIMS verifies laboratory capability, method scope, Turnaround
Time (TAT) SLA, and pricing. (ISO 17025 Cl. 7.1)

Stage 2 Sample Accessioning Sample is received, inspected for damage, and assigned a unique barcode. Cryo-vial labels
printed. Camera HUD verifies vial condition. (Cl. 7.4.1)

Stage 3 Chain of Custody (CoC) Custody transfers between couriers, receiving analysts, and testing sections require dual
signatures and GPS/timestamp logging. (Cl. 7.4.2)

Stage 4 Biorepository Storage Specimens assigned to visual 2D freezer grid locations (-80°C/LN2) with automated thaw-freeze
cycle audit logs. (Cl. 6.3)

Stage 5 Worksheet & Testing Analysts prepare 96-well plates, standard curves, and run tests. Live ASTM E1394/HL7
instrument feeds automatically stream results. (Cl. 7.2)

Stage 6 Quality Control (QC) Levey-Jennings control charts and Westgard multi-rules (1-3s, 2-2s, R-4s, 10x) validate run
acceptance. Measurement uncertainty calculated. (Cl. 7.6, 7.7)

Stage 7 Technical Review & CoA Results reviewed. Certificate of Analysis (CoA) generated with 18-digit NABL ULR, QR code, and
FDA 21 CFR Part 11 electronic signature. (Cl. 7.8)

Stage 8 Retention & Disposal Expired samples routed to biohazard destruction manifest (autoclave/incineration) and liquid
waste treated via ETP before discharge. (Cl. 7.4.4)

3. Complete Guide to All 27 Enterprise Features: Purpose & How to Use in App

GROUP A: SAMPLE ACCESSIONING, IDENTIFICATION & COLD-CHAIN STORAGE

Feature 1: Chain-of-Custody Timeline & Handover Ledger (/Samples/Index)
ISO/IEC 17025:2017 Clause 7.4.2 & FDA ALCOA+ Data Integrity
Purpose: Why it exists: Prevents evidentiary disputes, tampering, or loss during sample transit between field collection, courier,
reception, and benchtop testing.
How to Use in App: How to use in App: Navigate to '/Samples/Index'. Click on any sample row or 'Transfer Custody' button. In
the modal, select the receiving analyst, transfer location (e.g., Cold Room A), condition upon transfer, and provide digital
signature. The timeline displays an immutable ledger with timestamps and user badges.

Feature 2: Live Benchtop Camera Stream & Targeting HUD (/Vision/Index)
ISO/IEC 17025:2017 Clause 7.4.1 (Sample Receipt & Anomaly Recording)
Purpose: Why it exists: Eliminates manual transcription errors and provides photographic evidence of sample turbidity,
hemolysis, or container defects upon arrival.
How to Use in App: How to use in App: Open '/Vision/Index'. Select camera device (benchtop webcam or document camera).
Place the sample tube in the target box HUD. Click 'Capture & Analyze'. The AI engine reads 1D/2D barcodes, calculates
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meniscus level, flags visual hemolysis/turbidity, and links the snapshot directly to the accessioning record.

Feature 3: 1-Click Thermal Cryo-Vial Label Engine (/Samples/Index)
ISO/IEC 17025:2017 Clause 7.4.2 (Unambiguous Identification Under Cryogenic Conditions)
Purpose: Why it exists: Hand-written vial markers smudge or wash off at -80°C or liquid nitrogen (-196°C), leading to
catastrophic specimen loss.
How to Use in App: How to use in App: On '/Samples/Index', select one or more samples and click 'Print Thermal Labels'.
Choose label format: Cryo-Vial (1.5 mL), Microplate strip, or Standard 2x1 inch. Click 'Print / Export EPL/ZPL'. The system
renders high-density 2D DataMatrix/QR codes with sample barcode, matrix, and accession date.

Feature 21: Visual 2D Biorepository / Freezer Rack & Well Grid (/Biorepository/Index)
ISO/IEC 17025:2017 Clause 6.3 & WHO Biobanking Good Practices
Purpose: Why it exists: Multi-million dollar biological samples and clinical trials require exact freezer location indexing and thaw-
freeze cycle monitoring to prevent sample degradation.
How to Use in App: How to use in App: Navigate to '/Biorepository/Index'. Select Freezer (e.g., -80°C Ultra-Low Freezer 01) ->
Rack -> Box (9x9 81-well grid). Click any empty well to Check-In a sample barcode. Click any occupied well to view specimen
details, check-out, or increment the Thaw-Freeze counter with mandatory reason logging.

Feature 24: Sample Retention Schedule & Biohazard Destruction (/Samples/Disposal)
ISO/IEC 17025:2017 Clause 7.4.4 & Bio-Medical Waste Management Rules
Purpose: Why it exists: Accredited labs must retain test specimens for a statutory retention window (e.g. 3 years for stability, 30
days for water) and legally certify biohazardous waste destruction.
How to Use in App: How to use in App: Navigate to '/Samples/Disposal'. View retention countdowns. For expired samples, click
'Generate Disposal Manifest'. Select disposal stream: Yellow (Incineration), Red (Autoclave), Blue (Glassware), White (Sharps).
Obtain dual sign-off (Analyst + Lab Director) to issue a SHA-256 cryptographically sealed Certificate of Destruction.

GROUP B: ANALYTICAL TESTING, INSTRUMENT INTERFACES & AUTOMATION

Feature 10: ASTM E1394 & HL7 v2 Live Instrument Stream Simulator (/Instruments/Index)
ASTM E1394-97, ASTM E1381, & HL7 v2.5.1 LIS Communication Standards
Purpose: Why it exists: Modern clinical and chemical instruments (HPLC, GC-MS, Hematology, Spectrophotometers) stream
analytical data electronically via serial/TCP ports; manual typing introduces dangerous transcription errors.
How to Use in App: How to use in App: Open '/Instruments/Index'. Choose an active instrument feed (e.g., HPLC-01, GCMS-
Auto, Sysmex-XN). Click 'Connect / Start Stream'. The simulator parses standard ASTM framing (Header 'H', Patient 'P', Order
'O', Result 'R', Comment 'C', Terminator 'L') in real time and automatically transfers measured analyte concentrations into open
worksheets.

Feature 22: 96-Well Microplate Layout Generator & Dilution Pipetting (/Worksheets/PlateLayout)
ANSI/SLAS SBS Microplate Standards & GLP Pipetting Guidelines
Purpose: Why it exists: High-throughput ELISA, PCR, and cytotoxicity assays run in 96-well (8x12) plates; manual plate design
causes pipetting map errors and standard curve misplacement.
How to Use in App: How to use in App: Navigate to '/Worksheets/PlateLayout'. Select plate configuration: Blanks in A01-B01,
Positive/Negative Controls in A02-B02, 6-point Standard Curve S1..S6 in duplicate, and unknown samples in duplicate. Enter
desired stock concentration to calculate pipetting volumes (sample uL + buffer uL). Click 'Export Tecan/Hamilton Worklist CSV' for
automated liquid handlers.

Feature 7: Live Benchtop Environmental Telemetry Monitor (/Worksheets/Details)
ISO/IEC 17025:2017 Clause 6.3 (Environmental Monitoring During Testing)
Purpose: Why it exists: Volumetric titration, balance weighing, and enzymatic assays are sensitive to ambient temperature,
relative humidity (%RH), and barometric pressure excursions.
How to Use in App: How to use in App: Open any worksheet under '/Worksheets/Details'. View the live environmental bar at the
top showing current room temperature (20.0 +/- 2.0 C), humidity (45-65 %RH), and differential pressure. If a sensor reports an
out-of-spec excursion, the LIMS flags the run and prevents sign-off until environmental compensation is applied.

GROUP C: STATISTICAL QUALITY CONTROL, CALIBRATION & UNCERTAINTY

Feature 6: Levey-Jennings SVG Control Chart & Westgard Rule Engine (/QC/Index)
ISO/IEC 17025:2017 Clause 7.7.1 & CLSI C24-A4 Statistical Quality Control
Purpose: Why it exists: Detects systematic analytical drift, calibration bias, or random pipetting errors before patient or client test
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results are released.
How to Use in App: How to use in App: Navigate to '/QC/Index'. Select Control Lot and Test Parameter (e.g., Lead in Water,
Hemoglobin). The LIMS plots consecutive daily runs against the Mean, +/-1s, +/-2s, and +/-3s warning/action limits. The
Westgard rule engine evaluates runs for 1-3s, 2-2s, R-4s, 4-1s, and 10-x violations, automatically locking affected worksheets
upon failure.

Feature 11: Multi-Point Instrument Calibration Curve & Linearity (/Equipment/Maintenance)
ISO/IEC 17025:2017 Clause 6.4.7 & ICH Q2(R1) Method Linearity
Purpose: Why it exists: Ensures analytical measurement systems provide statistically verified linear proportionality across the
working concentration range.
How to Use in App: How to use in App: Open '/Equipment/Maintenance' -> 'Calibration Curve'. Enter 5 to 7 standard
concentration points and their instrument response (absorbance/peak area). The engine calculates Ordinary Least Squares
(OLS) slope (m), y-intercept (c), residual standard deviation, and Coefficient of Determination (R^2). If R^2 >= 0.995, calibration
is verified and valid for testing.

Feature 12: Certified Reference Materials (CRM) & Reagent Depletion (/Equipment/Reagents)
ISO/IEC 17025:2017 Clause 6.4.1 & ISO 17034 (Reference Material Producers)
Purpose: Why it exists: Prevents the use of expired chemical reagents, uncertified standards, or depleted calibration lots, which
invalidate ISO 17025 accreditation.
How to Use in App: How to use in App: Open '/Equipment/Reagents'. View real-time reagent inventory, expiry status, and
remaining volume. When opening a new bottle, log Lot # and open date to calculate in-use shelf life. The system automatically
depletes reagent volumes each time an analytical worksheet batch is processed.

Feature 14: Automated Inter-Laboratory Comparison (ILC) / Z-Score Engine (/QC/ProficiencyTesting)
ISO/IEC 17025:2017 Clause 7.7.2 & ISO 13528:2022 (Statistical Methods for PT)
Purpose: Why it exists: Demonstrates analytical competence to accreditation bodies (NABL, A2LA) by benchmarking lab results
against international peer round consensus.
How to Use in App: How to use in App: Navigate to '/QC/ProficiencyTesting'. Enroll in a PT round. Enter reported lab value (x),
provider assigned value (X), and standard deviation for proficiency assessment (sigma_pt). The engine computes Z-Score, En-
Score (factoring expanded uncertainties), and Zeta-Score. If |z| > 3.0, the LIMS automatically mandates a root-cause CAPA.

Feature 15: Measurement Uncertainty Budget Calculator (GUM) (/Worksheets/Details)
ISO/IEC 17025:2017 Clause 7.6 & JCGM 100:2008 (Guide to Measurement Uncertainty)
Purpose: Why it exists: Every measurement is an estimate; accredited test reports must report the expanded uncertainty (U = k *
u_c, k=2 at 95% confidence) to be legally and scientifically valid.
How to Use in App: How to use in App: In any analytical worksheet, click 'Calculate Uncertainty Budget'. The GUM engine
tabulates Type A uncertainty (replicate repeatability) and Type B components (balance calibration, volumetric glassware
tolerance, purity of reference standard, temperature drift). The engine computes combined standard uncertainty and expanded
uncertainty U at 95% confidence.

Feature 16: Method Validation & Verification Suite (/Masters/TestMethods/Validation)
ISO/IEC 17025:2017 Clause 7.2 & ICH Q2(R1) Validation of Analytical Procedures
Purpose: Why it exists: Proves that non-standard, modified, or standard laboratory methods are fit for the intended testing
purpose before client samples are accepted.
How to Use in App: How to use in App: Open '/Masters/TestMethods/Validation'. Create a validation protocol. Enter datasets for
Linearity (R^2), Precision (Repeatability & Intermediate Precision %RSD), Limit of Detection (LOD = 3.3 * s / m), Limit of
Quantitation (LOQ = 10 * s / m), and Accuracy (% Recovery). The system verifies acceptance criteria and generates an official
Method Validation Report.

Feature 17: Automated Stability Study & Shelf-Life Protocol Engine (/Stability/Index)
ICH Q1A(R2) & WHO Annex 10 Stability Testing of Active Pharmaceutical Ingredients
Purpose: Why it exists: Evaluates product degradation under varying climatic conditions (Long-Term: 25 C/60% RH, Accelerated:
40 C/75% RH) to determine product expiration dates.
How to Use in App: How to use in App: Navigate to '/Stability/Index'. Register a stability study with batch, chamber condition,
and time pull schedule (0, 3, 6, 9, 12, 18, 24 months). The LIMS sends alerts when pull dates arrive, logs pulled sample test
results, and executes linear regression trend analysis to calculate estimated shelf life.

GROUP D: CERTIFICATES, 21 CFR PART 11 E-SIGNATURES & QUALITY MANAGEMENT
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Feature 5: 1-Click ISO 17025 & NABL 133 Auditor Inspection Dossier (/Certificates/Details)
ISO/IEC 17025:2017 Clause 7.8 & NABL 133 Format for Test Certificates
Purpose: Why it exists: During external surveillance audits, auditors request complete end-to-end evidence proving who tested
the sample, what equipment was used, calibration status, and environmental controls.
How to Use in App: How to use in App: On any certificate details page, click 'Inspection Dossier'. The LIMS compiles a
comprehensive single-view dossier with sample accessioning history, analyst qualifications, raw instrument logs, calibration
curves, reagent lot numbers, and uncertainty budgets for 1-click inspection presentation.

Feature 20: FDA 21 CFR Part 11 Electronic Signature Verification (/Certificates/Details)
FDA 21 CFR Part 11 (§11.50, §11.70, §11.200) & ALCOA+ Audit Trail
Purpose: Why it exists: Replaces handwritten physical pen signatures with legally binding cryptographic digital signatures
requiring re-authentication and tamper-evident document sealing.
How to Use in App: How to use in App: When approving a Certificate of Analysis, click 'Sign & Authorize (21 CFR Part 11)'.
Enter username, password, signing role (Reviewer, Technical Manager, Quality Director), and statutory Reason for Signing. The
engine hashes the record with SHA-256 and stamps an immutable signature badge onto the PDF report.

Feature 4: OOS to CAPA Bridge with 5-Whys Root Cause Assistant (/Worksheets/Details)
ISO/IEC 17025:2017 Clauses 7.10 (Nonconforming Work) & 8.7 (Corrective Actions)
Purpose: Why it exists: An Out-of-Specification (OOS) result requires immediate containment, investigation, and root cause
determination to prevent recurrence.
How to Use in App: How to use in App: When an analytical result exceeds specification limits, click 'Flag OOS & Initiate CAPA'.
The 5-Whys modal opens to guide the analyst through sequential root-cause questioning (Problem -> Why 1 -> Why 2 -> Why 3 -
> Root Cause). Clicking 'Submit' automatically creates an actionable CAPA in the QMS ledger.

Feature 19: Executive Management Review & Annual Quality Dossier (/QMS/ManagementReview)
ISO/IEC 17025:2017 Clause 8.9 (Management Reviews)
Purpose: Why it exists: Executive leadership must periodically review the quality management system's continuing suitability,
adequacy, and effectiveness.
How to Use in App: How to use in App: Navigate to '/QMS/ManagementReview'. The engine automatically aggregates all 15
statutory inputs: internal audit findings, customer complaints, PT performance, CAPA closures, equipment calibration adherence,
and risk register updates into an executive presentation dossier.

Feature 26: Customer Complaints & Satisfaction Index (CSI) Suite (/QMS/Complaints)
ISO/IEC 17025:2017 Clauses 7.9 (Complaints) & 8.6 (Customer Satisfaction)
Purpose: Why it exists: Enforces impartial complaint resolution (decision maker cannot be the investigator, Cl. 7.9.6) and tracks
48-hour statutory acknowledgment SLAs.
How to Use in App: How to use in App: Open '/QMS/Complaints'. Log customer inquiries. Assign an impartial lead investigator.
Record technical investigation findings. When resolving, select an independent quality manager to approve resolution
(segregation of duties). Record customer closing notice and CSAT / Net Promoter Score (NPS).

GROUP E: FACILITY SAFETY, CLEANROOMS, EFFLUENT & COMMERCIAL PORTALS

Feature 23: Cleanroom & Environmental Monitoring Classification (/QC/EnvironmentalMonitoring)
ISO 14644-1:2015 & EU GMP Annex 1 Cleanroom Standards
Purpose: Why it exists: Sterile testing, microbiology, and cleanroom areas must continuously monitor airborne non-viable
particulates and viable settle/air CFU counts.
How to Use in App: How to use in App: Open '/QC/EnvironmentalMonitoring'. View Grade A, B, C, and D cleanroom zones. Log
particle counter readings (>= 0.5 um and >= 5.0 um particles/m^3) and viable surface contact/settle plates. The engine validates
against ISO 14644 limits and tracks differential air pressure (Delta P >= 10 Pa) to prevent cross-contamination.

Feature 25: Chemical Safety SDS (GHS) & Storage Incompatibility (/Equipment/ChemicalSafety)
OSHA 29 CFR 1910.1200, UN GHS Rev. 9 & NFPA 400 Hazardous Materials Code
Purpose: Why it exists: Storing incompatible chemicals (e.g. acids next to bases, or oxidizers next to flammable solvents)
causes violent explosions, toxic gas release, and lab fires.
How to Use in App: How to use in App: Open '/Equipment/ChemicalSafety'. Access the live Incompatibility Segregation
Validator. Select a chemical and a target storage cabinet. The validator checks all co-stored chemicals and instantly blocks
unsafe placement (e.g. Acid + Cyanide = lethal HCN gas). View NFPA 704 diamonds, GHS pictograms, and controlled precursor
quota consumption.
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Feature 27: Effluent Treatment Plant (ETP) & Automated Valve Interlock (/Equipment/EffluentDischarge)
ISO/IEC 17025:2017 Clause 6.3, CPCB Schedule VI & US EPA 40 CFR 439
Purpose: Why it exists: Discharging untreated chemical/biological wastewater into municipal sewers is a severe environmental
violation punishable by statutory closure.
How to Use in App: How to use in App: Open '/Equipment/EffluentDischarge'. Enter batch testing parameters: pH (6.5-8.5),
COD (<=250 mg/L), BOD (<=30 mg/L), TSS, TDS, and Heavy Metals. If any parameter is out of spec, the automated gate valve
trips to 'ClosedLocked' and recirculates wastewater. Use the built-in neutralization calculator to determine exact NaOH/H2SO4
dosing needed to restore pH 7.2.

Feature 8: Customer Self-Service Portal & Live Sample Journey (/Portal/Index)
ISO/IEC 17025:2017 Clauses 7.1 & 8.6 (Customer Communication & Inquiries)
Purpose: Why it exists: Clients require transparency into testing milestones (Received -> In Testing -> Under Review -> CoA
Issued) without burdening lab staff with phone calls.
How to Use in App: How to use in App: External clients log into '/Portal/Index'. They see real-time progress bars for their
submitted samples, download digitally signed PDF Certificates of Analysis with QR code verification, submit technical inquiries,
and review commercial invoices.

Feature 9: Turnaround Time (TAT) Countdown Clocks & Urgent STAT Flagger (/Orders/Index)
ISO/IEC 17025:2017 Clause 7.1 (Service Level Agreement Review)
Purpose: Why it exists: Failure to deliver test results within agreed contractual SLAs damages lab reputation and incurs
commercial penalties.
How to Use in App: How to use in App: In '/Orders/Index', view live color-coded SLA countdown clocks (Green = >24h
remaining, Yellow = <12h, Red = Breached). Orders marked as 'Urgent STAT' are highlighted with prominent badges and
prioritized at the top of analyst testing queues.

Feature 13: Analyst Competency Matrix & Workload Dispatcher (/Users/Training)
ISO/IEC 17025:2017 Clause 6.2 (Personnel Competence, Authorization & Training)
Purpose: Why it exists: ISO 17025 strictly prohibits unauthorized personnel from performing accredited tests. Analysts must
demonstrate verified competency before touching client samples.
How to Use in App: How to use in App: Open '/Users/Training'. View the matrix of testing methods vs analysts with competency
levels (Trainee, Qualified, Authorized Signatory). The automated workload dispatcher blocks job assignment if an analyst's
training certification or annual blind re-testing has lapsed.

Feature 18: Subcontracted Testing & Referral Laboratory Ledger (/Subcontracting/Index)
ISO/IEC 17025:2017 Clauses 6.6 & 7.1.5 (Externally Provided Products & Services)
Purpose: Why it exists: When tests are outsourced (due to capacity constraints or specialized instrumentation), the primary lab
remains legally accountable and must verify subcontractor accreditation.
How to Use in App: How to use in App: Navigate to '/Subcontracting/Index'. Log samples sent to referral laboratories. Record
subcontractor accreditation certificate numbers, validity dates, custody dispatch tracking, and verify that the client gave prior
written approval for subcontracting per Clause 7.1.5.

Feature 28: Hardware RS232 Serial Port (COM) & TCP Socket Instrument Listener (/Instruments/SerialBridge)
ASTM E1394, HL7 v2.5 & Mettler-Toledo MT-SICS Serial Communication Protocols
Purpose: Why it exists: Eliminates human transcription errors by directly streaming raw analytical telemetry from balances,
titrators, spectrophotometers, and chromatographs into the LIMS via physical RS232 COM ports or network TCP sockets.
How to Use in App: How to use in App: Open '/Instruments/SerialBridge'. Configure COM ports (Baud 9600/19200, 8-N-1) or
TCP/IP sockets. Start the listener daemon. Use the Live Hex-Dump and ASCII packet inspector to view raw frames in real time,
extract sample barcodes and measured analytes, or inject diagnostic test packets.

Feature 29: ISO 13528:2022 Algorithm A Robust Statistics & PT Scheme Organizer (/QC/PtScheme)
ISO 13528:2022 (Algorithm A, Homogeneity Clause B.2, Stability Clause B.5) & ISO/IEC 17043
Purpose: Why it exists: Inter-laboratory comparisons and PT round organizers require outlier-resistant robust statistics (Huber's
Windsorization) to calculate consensus assigned values without being distorted by extreme participant laboratory errors.
How to Use in App: How to use in App: Open '/QC/PtScheme'. Access the Scheme Organizer. Tab 1 displays the Algorithm A
consensus engine, robust mean (x*), robust SD (s*), standard uncertainty u(x_pt), and automatically switches to z'-score if u >
0.3*sigma_pt. Tab 2 performs the 10-unit duplicate homogeneity test (ss <= 0.3*sigma_pt). Tab 3 verifies transport stability (|
y1_bar - y2_bar| <= 0.3*sigma_pt).
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Feature 30: Enterprise Single Sign-On (SSO) & Azure AD / SAML 2.0 Federation (/Roles/SsoFederation)
Microsoft Entra ID (Azure AD), Okta SAML 2.0, OpenID Connect & 21 CFR Part 11 §11.200
Purpose: Why it exists: Enterprise organizations mandate central identity federation so staff sign in with corporate credentials,
enforce multi-factor authentication (MFA), and immediately revoke access upon employee termination.
How to Use in App: How to use in App: Open '/Roles/SsoFederation'. Configure Microsoft Entra ID or Okta SAML 2.0 endpoints
and allowed domains. Define corporate IdP Group -> LIMS Role mappings. Use the Assertion Simulator to test claims decoding
and Just-In-Time (JIT) user auto-provisioning. On the Login screen, click 'Sign in with Corporate SSO' to authenticate via
corporate credentials.

4. Summary & Verification Status

AiLIMS Enterprise is fully verified with 294 automated unit tests (100% pass rate) running under Clean Architecture with .NET 10,
Entity Framework Core, SQL Server 2019, and Razor Pages across 30 enterprise laboratory features. The system provides complete
audit trails, tamper-evident SHA-256 record sealing, dual-factor electronic signatures, and automated mathematical engines designed
to satisfy lead technical and quality auditors from NABL, A2LA, UKAS, US FDA, and pollution control boards worldwide.
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