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Preparing Peptide-
Based INDs for the
FDA's Expedited IND
Pilot: A Tactical
Checklist




The FDA's Expedited Investigational New Drug (IND) Pilot
"PreGraPsffers biopharmaceutical developers an Page of

unprecedented opportunity to accelerate early clinical

timelines for high-priority therapeutics. However, for synthetic

peptides—compounds occupying a unique regulatory space

between small molecules and complex biologics—accelerated

timelines present a formidable Chemistry, Manufacturing, and

Controls (CMC) challenge.

While FDA guidance provides phase-appropriate CMC
flexibilities for early First-in-Human (FIH) Phase 1 trials,
expedited review pathways do not lower the regulatory safety

or characterization bar under FDA early-phase CMC guidance.

Instead, FDA CDER reviewers scrutinize peptide IND dossiers
for robust orthogonal characterization, comprehensive
impurity profiling, stability under intended clinical

formulations, and reproducible GMP supply.

To help biopharma R&D teams, project leads, and CMC
directors navigate this accelerated submission window
without triggering Information Requests (IRs) or clinical holds,
this tactical checklist breaks down the five critical CMC pillars

required for an inspection-ready peptide IND package.


https://www.fda.gov/drugs/investigational-new-drug-ind-application/ind-applications-clinical-investigations-chemistry-manufacturing-and-control-cmc-information

llar 1: Identity & Purity Confirmation
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via Orthogonal Assays

A common pitfall in peptide IND filings is relying on a single
analytical technique—typically Reversed-Phase High-
Performance Liquid Chromatography (RP-HPLC) with UV
detection—to demonstrate drug substance purity and

identity.

Key Takeaway: Both FDA CDER and EMA regulatory
frameworks explicitly state that a single RP-HPLC assay (s
insufficient to prove synthetic peptide identity and purity.
IND submissions must demonstrate structural confirmation

using at least two independent, physicochemically

orthogonal analytical methods.

Why Single RP-HPLC Testing Fails Regulatory
Scrutiny

While RP-HPLC excels at separating related peptidic
impurities based on hydrophobic interactions, it cannot
resolve co-eluting isobaric species, constitutional isomers, or
deletion sequences that share near-identical retention times.
Reviewers expect a multi-dimensional analytical matrix that
verifies primary sequence, accurate mass, net charge, and

quantitative stoichiometry.



Designing an Inspection-Ready Orthogonal Panel
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To meet regulatory expectations for orthogonal peptide

testing, early-stage IND release specifications should pair the

following complementary methods:

1. Hydrophobic Resolution (RP-HPLC / UHPLC):
Quantifies area-percent purity, establishes baseline
chromatographic profiles, and sets individual and total

impurity thresholds.

2. Accurate Mass & Sequence Verification (ESI-LC-
MS/MS or HRMS): Confirms accurate monoisotopic
molecular weight and uses collision-induced
dissociation (CID) fragment ions (b and y series) to verify

primary amino acid order.

3. Electrophoretic Charge Variant Analysis (Capillary
Electrophoresis / CE): Resolves charge-based
degradation products, such as deamidation or C-

terminal modifications, that may co-elute on RP-HPLC.

4. Quantitative Stoichiometry (Amino Acid Analysis /
AAA): Confirms correct amino acid ratios and provides
an independent, accurate measure of net peptide

content (distinct from total powder weight).


https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-development-manufacture-synthetic-peptides_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-development-manufacture-synthetic-peptides_en.pdf

When establishing early release specifications, sponsors
RSHETIE 1ev8r4ge specialized orthogonal analytical QC and  29¢ ©f

characterization services to validate method specificity before

manufacturing clinical trial material.

Pillar 2: High-Resolution Impurity
Profiling & Structural Characterization

Under accelerated IND review, regulators require a clear
understanding of the drug substance impurity profile.
Synthetic peptides generated via Solid-Phase Peptide
Synthesis (SPPS) carry process-related and product-related
impurities that must be identified, quantified, and risk-

assessed for potential immunogenicity.

SYNTHETIC PEPTIDE IMPURITY PROFILE Product-Related
Impurities | Process-Related Impurities ¢ Deletion / Truncation
Sequences | ¢ Residual Coupling Reagents (EDC, HOBL) ¢
Deamidation (Asn — Asp/isoAsp) | * Residual Solvents (DMF,
ACN, Piperidine) « Epimerization (D/L Diastereomers)| ¢
Residual Counterions (TFA vs Acetate) « Oxidation (Met, Trp,
Cys) | « Heavy Metals & Trace Reagents

Resolving Deletion & Truncation Sequences


https://molchanges.com/ha/services
https://molchanges.com/ha/services

Incomplete amino acid coupling during SPPS yields deletion

NRSEEAERTES IS 1, n-2$) and truncated peptides. High-

Page of

resolution LC-MS/MS fragment mapping must be employed

to localize missing residues and ensure that no single

unknown deletion impurity exceeds the ICH qualification

threshold (typically >0.10% or >0.15%, depending on daily

dose).

Tracking Deamidation & Oxidation Degradants

o Deamidation: Asparagine (Asn) residues readily

undergo deamidation to form a cyclic imide

intermediate, yielding a mixture of Aspartate (Asp) and

Isoaspartate (isoAsp). Because isoAsp shifts the peptide

backbone, CE or high-resolution ion-exchange
chromatography must be validated to track this

degradation pathway.

o Oxidation: Methionine (Met), Tryptophan (Trp), and

Cysteine (Cys) residues are vulnerable to oxidation
during cleavage and purification. Stability-indicating RP-
HPLC methods must resolve sulfoxide and formyl

derivatives from the parent API peak.

Characterizing Epimerization & Racemized

Diastereomers



Racemization at alpha-carbon centers during C-terminal
htipgdtvationGetierates D-amino acid diastereomers (epimers)?29¢ ©f

Because epimers possess identical molecular weights and

often co-elute with the L-target peptide on standard RP-HPLC

columns, chiral chromatography, enzymatic digestion, or

targeted NMR spectroscopy must be used to quantify

stereochemical purity.

Residual TFA Counterion Conversion & Salt Content
Control

Peptides purified with trifluoroacetic acid (TFA) mobile phases
retain TFA as a counterion. Because TFA displays cellular
toxicity and can skew preclinical stability, IND-grade synthetic
peptides require counterion exchange to acetate or chloride

salts.

Pro Tip: Always specify lon Chromatography (IC) or
NT9}F-NMR to confirm that residual TFA levels remain
strictly below 1.0% (w/w) in the final drug substance lot.

For complex sequences with hydrophobic or aggregation-
prone segments, partnering with experts skilled in custom

peptide synthesis and purification ensures effective

counterion conversion and high-yield isolation.


https://molchanges.com/custom-peptide-synthesis
https://molchanges.com/custom-peptide-synthesis
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Container-Closure Compatibility

To support an expedited IND filing, sponsors must
demonstrate that the investigational drug product remains
stable, soluble, and biologically active throughout the

proposed clinical trial duration.

A, Warning: A common cause of FDA Information
Requests is submitting stability data derived solely from
raw drug substance powder, rather than the intended
clinical formulation (e.g., buffered aqueous solution in final

vial/syringe).

Stability-Indicating Assays & Stress Testing

FDA reviewers expect stability data generated under a

combination of storage conditions:

¢ Long-Term Storage: 2°C - 8°C or -20°C (covering the

anticipated clinical protocol timeframe).

o Accelerated Conditions: 25°C / 60% RH to project

degradation kinetics.

e Forced Degradation (Stress Testing): Deliberate
exposure to acid, base, peroxide oxidation, heat, and

photolysis. These studies confirm that release assays are



truly stability-indicating and capable of detecting
https://molghiigrgiAg degradants. Page of

Solubility, Aggregation, and Container-Closure
Interactions

Peptides in aqueous formulations are susceptible to self-
association and fibril formation. The stability package must

evaluate:

o Solubility & pH Profile: Confirming complete
dissolution across the target physiological pH range

without precipitation.

e Sub-visible Particulates & Aggregation: Utilizing Size-
Exclusion Chromatography (SEC) or Dynamic Light

Scattering (DLS) to track soluble oligomers.

¢ Container-Closure Compatibility: Evaluating peptide
adsorption onto glass vials, stopper elastomers, or

intravenous delivery tubing.

Pillar 4: Reproducible GMP Batch Supply
& Sterile Cleanroom Controls

Accelerated review programs place heavy emphasis on supply

chain reliability and manufacturing reproducibility. FDA



reviewers expect proof that the process used for early
tRsgRelRieatbatches can be reproduced consistently under "29¢ ©f
Good Manufacturing Practice (GMP) standards for human trial

supplies.
Demonstrating Lot-to-Lot Consistency

An expedited IND dossier should present batch analysis data
for at least three consecutive lots (e.g., two
nonclinical/engineering lots and one clinical GMP lot). Key

comparability parameters include:
e Area-percent purity consistency (+ 1.0%).
e Matching impurity fingerprint profiles across lots.

e Uniform counterion ratios and moisture content (Karl

Fischer titration).

Class 100 Cleanroom Controls: Bioburden, Sterility,
and Endotoxin

For parenteral peptide therapeutics, sterile manufacturing
controls are non-negotiable. Manufacturing must take place
within verified Class 100 (ISO 5) sterile cleanroom
environments to ensure strict adherence to microbiological

limits:



e Bacterial Endotoxin: <0.2 EU/mg (or well below human
hitps://molef3sertsa9ed thresholds per USP <85> Bacterial Page of

Endotoxins Test).

o Sterility Testing: Compliant with USP <71> Sterility,

Tests membrane filtration protocols.

e Bioburden Control: Rigorous bioburden monitoring
during synthesis, filtration, and lyophilization per USP
<1229> guidance.

Pillar 5: Risk-Based Justification for

Post-Selection Process Improvements

In expedited development, synthesis and purification
processes frequently evolve between early lead selection and
GMP scale-up. Sponsors may transition from manual SPPS to
automated flow synthesis, optimize cleavage cocktails, or

scale column chromatography from grams to kilograms.

Candidate Lead Selection (mg/g) = Process Optimization =
Clinical GMP Supply (g/kg)

Initial Impurity Profile Comparative Impurity Profile = Risk-

Based Comparability = (ICH Q5E Framework)


https://www.usp.org/
https://www.usp.org/
https://www.usp.org/
https://www.usp.org/

Establishing a Risk-Based Comparability Framework
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When manufacturing process improvements occur post-
selection, sponsors must submit a structured risk assessment
aligned with ICH Q5E comparability principles. The core
objective is to prove that process modifications do not

adversely affect product safety, potency, or purity.
Justifying Post-Selection Process Modifications

1. Side-by-Side Analytical Comparability: Run pre-
change and post-change lots on the same validated

orthogonal analytical panel.

2. Impurity Profile Overlap: Confirm that no new
unknown impurities appear above 0.10% and that

existing impurity levels remain equal to or lower than

pre-change clinical lots.

3. Risk-Based Justification Document: If minor shifts in
residual counterions or salt forms occur, provide a clear
toxicology-backed justification detailing why the change

presents zero additional risk to human subjects.

Sponsors seeking to streamline scale-up transitions can utilize

experienced peptide CRO process development and scale-up



https://molchanges.com/peptide-cro

teams to establish robust comparability protocols prior to

AN SEBTATESHEN.
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Tactical Readiness Checklist for Peptide

IND Submissions

Use this summary matrix to audit your CMC dossier prior to

submitting your Request to Participate in the FDA Expedited

IND Pilot Program:

CMC Pillar Required
Technical

Element

Pillar 1: Primary
|dentity & Sequence &
Purity Mass

Orthogonal
Purity

Primary Analytical
Method

ESI-LC-MS/MS or HRMS

RP-HPLC + CE

m = N > =
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Pillar 2:
Impurity
Profiling

Peptide

Content

Deletion /

Truncation

Deamidation
& Oxidation

Stereochemical

Epimers

Amino Acid Analysis
(AAA)

UHPLC-HRMS/MS

CE / RP-HPLC

Chiral LC/ NMR / CD

Page ofc
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Pillar 3:
Stability

Counterion / ion Chromatograpny / C
TFA A19}F-NMR ot
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Reproducibility

Sterility
Cleanroom
Controls
Pillar 5: Comparability
Process Study

Justification

Class 100 Cleanroom E

ICH Q5E Analysis P

Partnering for Inspection-Ready Peptide

IND Submissions

Navigating the FDA's Expedited IND Pilot requires more than

speed—it demands uncompromising analytical quality,

rigorous impurity characterization, and flawless sterile

manufacturing execution.



At MOL Changes, we support biopharmaceutical developers,

"RERORaer aeademic researchers in bridging the gap betwe&ti© ©f
candidate selection and clinical trial supply. Operating within
Class 100 ultra-sterile cleanroom environments, our

integrated peptide platform delivers:

e Custom peptide synthesis scaled from milligrams to

kilograms.

e Over 300 functional group modifications, biotinylation,

fluorescent labeling, and complex bio-conjugations.

e Rigorous orthogonal QC packaging, including HPLC
purity testing, high-resolution LC-MS/MS sequence
verification, counterion conversion, and full Certificate of

Analysis (CoA) documentation.

Whether you are optimizing a complex peptide sequence or
preparing your CMC dossier for expedited FDA submission,
explore how our technical expertise can de-risk your

regulatory pathway. Contact the MOL Changes team today to

request a technical consultation or discuss custom clinical-

grade peptide synthesis.
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