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After Peptide
Sciences’ Shutdown: A
Practical Playbook for
Switching Suppliers
Without Losing Data
Integrity



The sudden market exit and high-profile shutdown of major

research peptide suppliers like Peptide Sciences sent
immediate shockwaves across academic research groups,
biopharmaceutical startups, and cosmetic formulation
laboratories. Beyond the initial procurement bottleneck, the
deeper and more insidious threat facing laboratory directors is
data integrity. Switching custom peptide suppliers mid-study
introduces unseen batch-to-batch variations—ranging from
subtle TFA counterion shifts and enantiomeric impurities to
discrepancies in net peptide content. In longitudinal cell
assays, animal models, or clinical-stage bioanalytical pipelines,
an unverified supplier switch can invalidate months of
experimental data, alter dose-response curves, or trigger false-

negative toxicity signals.

To safeguard ongoing studies, research teams cannot rely

solely on vendor-supplied Certificates of Analysis (COAs).



Transitioning to a new vendor requires a rigorous, evidence-
S HSEd SgHiEP-change protocol rooted in analytical Page of
comparability and strict traceability. This step-by-step
playbook outlines how biopharma labs and R&D teams can
map critical quality attributes (CQAs), execute bridging
analytical panels, set non-negotiable batch-release criteria,
and stage parallel split-lot runs to maintain total study

continuity.

Step 1: Map Critical Quality Attributes
(CQAs) and Establish Baseline
Fingerprints

Before evaluating candidate vendors, your lab must establish a
comprehensive CQA map for every custom sequence in your
pipeline. A Critical Quality Attribute is a physical, chemical, or
biological property that must fall within defined limits to

ensure experimental reproducibility and biological safety.

Key Takeaway: A vendor COA reporting ">98% HPLC
purity" is not a guarantee of analytical identity or biological
activity. Purity measures chromatographic UV peak area

percentage, whereas CQA mapping verifies molecular

structure, salt content, and sequence fidelity.



When mapping CQAs for custom peptides, focus on five

g (rrdatigrEpillars:

CQA Category

|dentity & Mass

Chromatographic
Purity

Net Peptide

Content

Key Metric /

Parameter

Monoisotopic
mass error
(£5 ppm),
charge state

distribution

Peak area
normalization
(% main
peak), R >
1.5

Absolute
peptide
weight
fraction (%

active core)

Primary Testing
Method

High-Resolution
ESI-MS / LC-MS

RP-HPLC / UPLC
at 214 nm / 220

nm

Amino Acid
Analysis (AAA) /
Elemental

Nitrogen

Page of

Wet-L
of De\

Seque
deletic
AAA),

oxidat
Da), ol
trunca

chains

Co-elt
diaste|
deletic
impur
hydro

contar

Incons
poten:
to resi
water

counte



https://molchanges.com

Counterion

Profile

Microbial Safety

Counterion

mass balance
(TFA, Acetate,
Chloride)

Endotoxin
levels (<0.01

EU/uQ),
bioburden

lon

Chromatography

/ M191F NMR

LAL Assay /
Recombinant
Factor C (rFC)

Understanding Net Peptide Content vs.
Chromatographic Purity

TFA-in
cell to
enzymn
inhibit
formu

precip

Cell cL
inflam
macro
activai
anima

respor

One of the most common pitfalls during supplier transitions is

confusing purity with content. Chromatographic purity

measures the proportion of the target peptide relative to other

UV-absorbing peptidic impurities. However, lyophilized
peptides are not 100% pure peptide by weight. They contain

bound water (hygroscopic moisture) and counterions (typically

trifluoroacetic acid, TFA) retained from solid-phase cleavage.



If Supplier A provides a peptide lot with 98% purity and 65%
hitpsétrplelstieré €Bntent, while Supplier B provides a 98% pure Iot9¢ ©f

with 82% net peptide content, preparing solutions by raw

weight will result in a 26% discrepancy in active peptide

concentration. For quantitative assay bridging, always measure

net peptide content via Amino Acid Analysis or nitrogen

determination before setting working concentrations.

Real-World Impact Case: In an oncology cell viability assay
testing an anti-angiogenic custom peptide, a research lab
switched vendors without adjusting for net peptide content.
The legacy lot had 68% net peptide core (due to TFA and
moisture retention), while the candidate lot had 85%.
Because working solutions were weighed by total gross

mass, the team unknowingly overdosed cells by ~25% with
the new vendor lot. This shifted the calculated ICso from 12.4
UM down to 9.2 uM, falsely signaling a gain in potency that

was actually an artifact of salt weight variance.

Step 2: Audit Vendor Quality
Architecture and Set Release Minimums

Evaluating a replacement vendor requires scrutinizing their
internal synthesis infrastructure, quality control equipment,

and raw data policies. When auditing prospective suppliers,



demand full analytical transparency rather than summary
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Pro Tip: Always request raw, unintegrated RP-HPLC
chromatograms and high-resolution LC-MS spectra. Inspect
the baseline noise and integration start/stop markers to

ensure minor impurity peaks were not manually blanked or

integrated out of the COA calculation.

Non-Negotiable Vendor Selection Criteria

1. Cleanroom Environment: Synthesis, cleavage,
purification, and lyophilization must occur within certified
cleanrooms. For cell culture and in vivo applications,
partner with vendors utilizing ISO Class 5 (Class 100)
cleanrooms to eliminate environmental particulate and

microbial contamination during packaging.

2. Dual-Wavelength UV Detection: RP-HPLC purity should
be evaluated at 214 nm (peptide backbone absorption)
and cross-checked at 280 nm (for sequences containing
aromatic residues like Trp, Tyr, or Phe) to capture non-

peptidic UV-absorbing contaminants.

3. Traceability and Batch Records: Every lot should come
with full batch traceability, including raw mass spectra,
HPLC integration tables, and verified storage conditions
(-20°C to -80°C desiccation guidelines).



To ensure analytical continuity when sourcing custom

R dEPEnEs S BiBpharma laboratories typically establish formal™@9¢ ©f
technical agreements with certified custom synthesis partners
capable of providing complete raw analytical packages,
verified counterion exchange protocols, and full batch

traceability.

Step 3: Design and Run an In-House
Bridging Analytical Panel

Once candidate replacement lots arrive, run an in-house
bridging analytical panel comparing retained samples of the
previous vendor's lot (Legacy Lot) directly against the new
vendor's lot (Candidate Lot). Align your analytical
methodologies with established regulatory frameworks, such

as EMA synthetic peptide comparability guidelines, ICH Q2(R2),

analytical validation standards, and standard pharmacopeial

monographs (e.g., USP <1058> Analytical Instrument
Qualification and EP 2.2.46 Chromatographic Separation

Techniques).

The 4-Part In-House Verification Protocol

[Legacy Lot + Candidate Lot]

|
——» 1. Identity & Mass Accuracy (LC-MS / ESI-MS)

| L —— Criteria: Monoisotopic mass error < =


https://www.ema.europa.eu/en/documents/scientific-guideline/draft-guideline-development-manufacture-synthetic-peptides_en.pdf
https://database.ich.org/sites/default/files/ICH_Q2(R2)_Guideline_2023_1130.pdf
https://database.ich.org/sites/default/files/ICH_Q2(R2)_Guideline_2023_1130.pdf

|
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| L—— Criteria: ART <X 0.2 min; peak area pt

——» 3. Counterion & Salt Balance (Ion Chromatograp
| L— Criteria: TFA content < 1.0% (or Acetad

L—» 4. Microbial & Endotoxin Screening (Quantitati
L—— Criteria: Endotoxin < 0.01 EU/Mg; steri.

1. High-Resolution Mass Spectrometry (LC-MS / ESI-
MS)

Run electrospray ionization mass spectrometry to confirm
sequence identity. Calculate the theoretical monoisotopic mass
and verify that the experimentally observed m/z charge states
(M+H]A +, [M+2H]*{2+}, [M+3H]~{3+}) match the predicted
molecular weight within £ 5 ppm on high-resolution
instruments or + 0.5 Da on unit-resolution single-quadrupole
systems. Inspect the mass spectrum for deletion sequences (-
AGly, -AAla), incomplete deprotection adducts (+100 Da for
tBu/Trt groups), or oxidation (+16 Da).

2. Reverse-Phase HPLC Peak Area Normalization

Perform gradient RP-HPLC on C18 or C8 columns using a
standard water/acetonitrile gradient containing 0.1% TFA or
0.1% formic acid. Overlay the chromatographic profiles of the

Legacy Lot and Candidate Lot. Verify that:



e The retention time difference (A RT) is £ 0.2 minutes.
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e The main peak area purity percentage differs by no more
than + 1.0%.

e No unique secondary impurity peaks exceed 0.5% of the

total integrated peak area.

To establish comprehensive quality benchmarks across
complex sequences, utilizing orthogonal analytical testing
methods—combining UPLC-MS, capillary zone electrophoresis
(CZE), and quantitative amino acid analysis (AAA)—provides

unassailable verification data.
3. Counterion Determination and TFA Quantification

TFA is the standard cleavage acid used in solid-phase peptide
synthesis (SPPS). Residual TFA salts can alter localized pH,
disrupt cell membrane integrity, and inhibit enzyme kinetics. If
your biological assay is sensitive to counterions, verify TFA
levels via ion chromatography or A{19}F NMR. If changing to
an acetate or hydrochloride salt form, confirm that TFA

counterion exchange efficiency exceeds 99%.

4. Endotoxin and Sterility Testing

For peptides intended for cell culture, organoid studies, or
animal administration, conduct a quantitative Limulus

Amebocyte Lysate (LAL) or recombinant Factor C (rFC) assay.



Ensure endotoxin levels fall below 0.01 EU/ug of peptide to
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Step 4: Stage Parallel Split-Lot Runs in
Active Assays

Passing analytical chemistry checks is necessary, but not
sufficient. The ultimate test of supplier comparability is
performance in the actual biological or bioanalytical assay.
Before retiring the Legacy Lot, conduct a parallel split-lot

bridging study.

., Warning: Never introduce a new vendor lot directly into
an ongoing longitudinal study without a parallel split-lot

run. Subtle matrix effects or trace synthesis impurities can

shift assay baselines and ruin months of comparative data.

Split-Lot Experimental Design

1. Reagent Preparation: Reconstitute both Legacy and
Candidate peptide lots simultaneously using identical,
fresh solvent batches (e.g., sterile vehicle buffer or
DMSO). Adjust concentrations based on net peptide

content, not gross dry weight.

2. Side-by-Side Execution: Run both peptide lots in

parallel within the same analytical or biological run. Use



identical cell passage numbers, microplate batches,
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3. Concentration Response Curve: Test at minimum 5
concentration points covering the low, mid, and high
dynamic range of the assay (e.g., EC_{50} / IC_{50}

determination).

4. Independent Replicates: Prepare at least 3 independent

sample dilutions per lot across 2 separate testing days.
Split-Lot Assay Bridging Design:

Biological / Analytical Assay (e.g., Binding Affinity / Cell
Viability) Legacy Lot = Conc 1 Conc 2 Conc 3 Conc 4 Conc 5
Side-by-Side Comparison ¥ ¥ ¥ ¥ ¥ Candidate Lot = Conc
1 Conc 2 Conc 3 Conc 4 Conc 5

Pre-Defined Acceptance Criteria

Before running the bridging study, establish quantitative

pass/fail acceptance thresholds:

¢ Signal Bias / Potency Ratio: The calculated EC_{50} or
|C_{50} ratio between Candidate Lot and Legacy Lot must
fall within 0.90 to 1.10 (< £ 10% bias).

o Assay Quality Score (Z'-Factor): Both runs must
maintain Z' > 0.70, with a inter-lot Z' delta of A Z' < 0.05.



e Precision / Variability: Coefficient of Variation (%CV)
hitps://molgirgssedthnical replicates must remain < 5.0% for cell-729¢ ©f

free assays and < 10.0% for cell-based assays.

Step 5: Establish In-House Lot-Release
Protocols and Archiving

To prevent future supply chain disruptions from impacting
your laboratory, establish a permanent vendor onboarding and

lot-release framework.
1. In-House Reception Quick-Check Checklist

Upon arrival of any new production lot, execute a rapid 3-

point verification before clearing the batch for bench use:

¢ Visual & Solubility Inspection: Confirm clear dissolution
in target buffer without visible particulates or

aggregation.

¢ lIdentity Confirmation: Single-injection LC-MS check

verifying target molecular weight (m/z).

e Endotoxin / Sterility Verification: LAL gel-clot or

chromogenic pass for cell-culture-grade lots.

2. Reagent Banking and Retention Samples



Always reserve and archive 5-10% of every validated peptide
"tk @7 REténition Reference Standard. Store retention 729 o
aliquots at -80°C under desiccated argon or nitrogen. Having
qualified reference material on hand ensures you can run
head-to-head bridging panels immediately whenever a vendor

change, batch re-synthesis, or custom modification is required.

When long-term supply stability and sterile production are
paramount, sourcing from suppliers operating validated Class
100 (ISO Class 5) ultra-sterile cleanroom facilities provides the
structural quality assurance required for sensitive cell culture

and translational research applications.

Frequently Asked Questions (FAQ)

What is the difference between peptide purity and
net peptide content?

Peptide purity represents the relative percentage of the target
peptide sequence compared to other peptidic impurities
detected via HPLC UV absorption at 214 nm. Net peptide
content (peptide content) measures the actual percentage of
peptide mass relative to total dry weight, accounting for
counterions (TFA/acetate) and residual moisture. A peptide can

have 98% purity but only 70% net peptide content.



Why is TFA counterion removal critical for cell
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Trifluoroacetic acid (TFA) is a strong acid used during peptide
cleavage. Residual TFA counterions can exert cytotoxic effects,
alter cellular membrane potential, and inhibit enzyme
functions at micromolar concentrations. For cell culture,
organoid, or in vivo studies, converting peptides to acetate or

hydrochloride salt forms is strongly recommended.

How much retention sample should a lab keep for
bridging studies?

Labs should archive at least 5% to 10% of each validated lot
(or 5-10 mg, depending on assay consumption) at -80°C in

desiccated aliquots. This retained reference sample serves as
the control baseline for future split-lot bridging panels when

changing vendors or production batches.

Transitioning Your Peptide Supply Chain
with Confidence

Vendor shutdowns do not have to jeopardize your research
timeline or data integrity. By replacing reactive procurement
with a structured supplier-change playbook—mapping CQAs,

running bridging analytical panels, setting strict batch-release



minimums, and executing parallel split-lot controls—your
"HEBBPatEISFT@N transition custom peptide lots seamlessly.  "29¢ ©f

For laboratories seeking a reliable, high-purity CDMO partner,
MOL Changes offers an integrated peptide platform equipped
with Class 100 ultra-sterile cleanrooms, extensive custom
modifications (over 300 functional groups), and complete
analytical COA verification (HPLC, LC-MS, AAA, endotoxin

testing). Explore our specialized peptide modification services

or contact our technical team to request a custom feasibility

evaluation for your ongoing peptide pipeline.
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