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Abstract

This application note presents the performance validation and manufacturing reliability of
Flogen Cross-Linked Allophycocyanin (CL-APC). Evaluated parameters include structural
stability under dilution stress, protein concentration, spectral purity, and lot-to-lot consistency.
Results demonstrate that Flogen CL-APC exceeds industry benchmark specifications across
all critical quality attributes, supporting its use as a high-performance, scalable reagent for
flow cytometry, multiplex immunoassays, and antibody conjugation workflows.

Introduction

Allophycocyanin (APC) is a phycobiliprotein fluorophore widely used in flow cytometry and
multiplex immunoassays due to its high extinction coefficient and quantum yield, with an
absorption maximum near 650 nm that is ideally matched to the 633/640 nm red laser lines. In its
native form, APC exists as a trimeric (aB)® complex — a quaternary structure susceptible to
dissociation upon dilution or exposure to chaotropic agents. Dissociation results in loss of the 650
nm absorption peak and a significant reduction in fluorescence quantum efficiency, leading to
assay variability.

Chemical cross-linking of APC subunits stabilizes the trimeric configuration and ensures
consistent fluorescence output across a wide range of working concentrations. Flogen CL-APC
is manufactured using proprietary cross-linking and purification processes designed to deliver
superior structural integrity, ultra-high protein concentration, and spectral purity — all critical for
high-sensitivity diagnostic and research applications.

Materials & Methods

Flogen CL-APC was produced at manufacturing scale using proprietary conjugation chemistry
and multi-step purification. The following analytical methods were applied for batch
characterization:

» Cross-linking efficiency was determined by spectroscopic analysis of the cross-link ratio.

« Structural stability was assessed after 60x dilution stress testing, monitoring absorption
at 650 nm.



* Protein concentration was determined by A280 absorbance.

» Spectral purity (A650/A280) and phycocyanin contamination (A650/A620 ratio) were
derived from UV-Vis spectra recorded across 250-700 nm.

+ Lot-to-lot consistency was evaluated across multiple commercial batches against
internal and industry specifications.

Results & Discussion
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1. Structural Stability Under Dilution Stress

APC is uniquely sensitive to subunit dissociation — a well-documented limitation that manifests
as loss of the 650 nm fluorescence peak under low-concentration or chaotropic conditions.
Chemical cross-linking is the established approach to prevent this, but the degree of cross-linking
directly determines the protection afforded.

The evaluated batch achieved a cross-link rate of 1.30, exceeding both the Flogen internal
specification (= 1.2) and the general industry benchmark (= 1.0). Structural integrity was fully
maintained after 60x dilution stress testing, with no detectable loss of the 650 nm absorption peak.
This level of stabilization ensures that the APC trimer remains in its maximally fluorescent state
throughout the assay lifecycle — including demanding applications requiring repeated washing
steps or extended incubation at low concentrations.

2. Ultra-High Concentration for Direct Conjugation

Standard antibody conjugation workflows — including ReadiUse and similar SMCC-based
approaches — require high-concentration protein stocks to maximize coupling kinetics and
minimize pre-conjugation handling steps. Lower-concentration stocks require time-consuming
pre-concentration, buffer exchange, or dialysis to remove ammonium sulfate before conjugation,
introducing variability and yield loss.

This batch achieved a concentration of 21.4 mg/mL — more than twice the typical industry
minimum of = 10 mg/mL. This allows direct dilution into conjugation buffers at the required protein-
to-antibody ratios without intermediate concentration steps, reducing handling time and aggregate
formation risk. The high stock concentration also supports flexible formulation across a range of
conjugation scales, from research to commercial production.



3. Spectral Purity and Optical Performance

The optical performance of APC is governed by two key purity parameters: the A650/A280 ratio
(indicating the proportion of active APC relative to total protein) and the A650/A620 ratio
(confirming the absence of phycocyanin contamination, which would shift the spectral profile and
reduce signal specificity). A high absorbance maximum near 650 nm is also critical for efficient
excitation by standard 633 nm and 640 nm red laser lines.

Parameter Flogen Batch Result Flogen Spec Industry Standard
Purity ratio 5.14 25.0 2 4.60
(A650/A280)

Spectral ratio 1.56 215 =215
(A650/A620)

Absorbance 651 nm 648-655 nm ~650 nm
maximum

Cross-link rate 1.30 21.2 =21.0
Protein concentration 21.4 mg/mL =15 mg/mL =10 mg/mL

The combination of a 5.14 purity ratio and a 651 nm absorbance maximum provides an optimized
signal-to-noise ratio in multi-color detection panels, with minimal interference from contaminating
proteins or cellular autofluorescence. End-users can expect consistent, high-sensitivity detection
in flow cytometry and multiplex immunoassay platforms.

Manufacturing Capability & Quality Assurance

Scale and Supply Reliability
» Production capacity: up to 100 g per batch of APC/CL-APC, supporting both R&D and
commercial-scale supply requirements.

» Scalable conjugation and purification processes designed for consistent performance
from small to large batch sizes.

* Reliable supply continuity backed by FEBICO’s decades of microalgae cultivation
expertise.

Lot-to-Lot Consistency

» Critical quality attributes — including cross-link rate, protein concentration, purity ratio,
and spectral ratio — are measured for every batch against defined internal
specifications.

* Lot comparison data are available upon request to support your qualification and change
control processes.

» Each batch is released only upon passing full QC, including UV-Vis spectral validation,
purity verification, and dilution stability testing.



Quality commitment

Flogen provides lot-specific COA data with every shipment and can supply historical lot data
for supplier qualification and IVD regulatory submissions. Contact
flogensales@febico.com.tw to request documentation.

Conclusion

Flogen CL-APC delivers verified performance that exceeds industry benchmarks across all critical
quality attributes: structural stability (cross-link rate 1.30), ultra-high protein concentration (21.4
mg/mL), and gold-standard spectral purity (purity ratio 5.14, spectral ratio 1.56). Combined with
scalable production capacity of up to 100 g per batch and a rigorous lot-to-lot QC program, Flogen
CL-APC is a reliable, drop-in replacement for existing APC and CL-APC sources in demanding
flow cytometry, multiplex immunoassay, and antibody conjugation workflows.

Contact & Sample Request

To request a sample, lot-specific COA, or to discuss volume pricing and custom conjugation
services:

Email: flogensales@febico.com.tw
Phone: +886-2-2655-8198
Website: www.flogen.com.tw

Request a free sample

Evaluate Flogen CL-APC in your own assay system with a no-obligation sample. Contact our
technical team to specify your application requirements and receive a matched product
recommendation.



