CPHI 2026's CDMO Message: Where Peptide Partners Must Prove More Than Capacity

Chemical Keyword

Peptide Synthesis

(o) () (i) ) (=) )¢ Y )¢ )¢ [=le () (i) (o) (Gt () (St ()




Key Considerations When
Partnering with a Peptide
Contract Manufacturing
Organization (CDMO)

s seling

0 in Signal

erieal operationl decision

Hisory.

Key Takeaways

and ocemizaton mpies.

RN ——

incnaonl regulory aori.

ot move fom phse | s o commrcia AP prodoctin.

Horags (207 to-A0C) e il t mamaning sl sty s precntin e
pepidedegmdion.

binking CDMOS o st co-Fiendlyslvcat alnaves, sich a2 METHE r CPME, o

Executive Overview: The Landseape of Peptide Manufacturing in
2026

g devclopers,

Vaceines, and ani-

infectiv theapeutcs.

D from Signal Transdution and Targeted Therapy (2025) reveals that over 200 pepride

AG fo CHE 4431 per sh y
inffstructue (PlyPepide Group Corporte Amosncene, 2026).

expanded its GMP AP fcilty n Boulder,Colorado, deploying  10.000-er Sli-Phase

Relesse, 2020, While
i igh-

il il fnis

i Withouta.
Jig,
regulatry ejecton.
Core Methodologies in Peptide Synth
'
a ot

‘Schomais st f ol e s s coplng .
Solid-Phase Peptide Syathesis (SPPS)

hemisiry in 1984

Fiaing e symbesis o ong. bdopaic.or Tl pepide seqeces.

cleaage i o chemisy.
(o Bio Cstom Srvies, 2025,
Liquid-Phase Peptide Synthesis (LPPS)
L
u pling
phase L

rescton kinetcs racking.

u

Hybrid SPPS-LPPS Approaches and TAPS

SPPSLPPS stratey. Here, short protected pepide ragments (iypically $ 10 15 esidues) are

-
condensation.
Tof
For Bachem uslizes Tg-Assisted
Hub.2026)
Recombinant DNA Technology vs. Chemical Synthesis
Recombi
ong,
dresic , '
prreins.

GLP-1 therapies). i
contamiation, such as ot cel protein (HCP) o viralvectors.


https://cordenpharma.com/how-we-deliver/technology-platforms/peptides-platform/
https://cordenpharma.com/how-we-deliver/technology-platforms/peptides-platform/
https://www.nature.com/articles/s41392-022-00904-4
https://www.polypeptide.com/
https://yhlyjd.com/what-is-peptide-manufacturing-neo/
https://www.bachem.com/knowledge-hub/
https://www.bachem.com/knowledge-hub/

Synthesis Vidd&  Green Primary
Methodology  Chain  Manufacturing  Cost Profie  Chemistry  Application

th tential  Spectrum
SoidPhase  10-60  Gramsw 100+ Moderwe  Moderwte  Therpeutic
Synbess Amibo  Kiograms  yildloss  (Tnsioning | pepides,
s Acids persep 10 2MeTHF/  complex
igher crme) sequences,
solvent costs neoantigen
Ans
LquidPhase 210 100Kilograms  Highawm  High(Low  Shortpepide
Sybesis Amibo MuliTons  cconomy; solvent
wres) Acids Tow unitcost footprint per
wseale Kiogram)
Hybrid 2560 10Kiogamsto Optimized  Moderae-
SPPSLPPS/ Amino  MeweTons  yildvis  High
Taps. Acids proieced (Reduced
fngment synthsis
condensation wash waste)  analogs,
Exenatide)
Reconbinant>50 Kilograms to High High Protins,
Expresion Amino MercTons  olumetre (Aueosslong
Acids productvit;  bio-
imensive emenation unmodifed
downsream  sysems)  biologics
procesing
Synthesis 0P B a8 Cost i
et Gt Namcuring Applcation
Length e pectr
Therapeutic

Moderae yield Moderste

SolikPhase 10600100+ toss sy (Tansioning 0P

Simiss Amino e ey complex
4 AT Kilogams highrsohens 2
cous cne)
nevsntigen APIS
L 210 s Hgh o Shon pepide
Symesis Amino 1SS ooy o slvnt ocprin AP, g,
e Acits unitcostat scale per iogram)  cosmeic actves
Long
Optimized yicld ModerseHigh
560 herspeutic
Hybrid SPPS. 10 Kilograms o via proccied  (Reduced
Amino pepids e 5.
LPPS (TAPS MericTons  fagment  syniesis wash
i condensation wase) L
Exenaide)
High valumetric
o T
Recombinnt %0 Kiogamsto TR i,
Expresion 00 MaricTons o ORI e
Acids downsiream sysems)
biologies
processing
Technical Challenges in Industrial Peptide Assembly

unresoversbl eves.

chromatrhy

Sequence-Dependent Agaregation and Steric Hindrance

deletion pepides” ($0-15, 12 species) tha closly e the moleculr weightand charge

Liquid Chromatogssphy (HPLC) excepionaly difcul

adjacen bulky scbusyl o

pofcs.

Mitigating Racemization and Epimerization

Racemiztion

coupling activation

SN
indered bases ke 2,46 <ollidine. G1k Cu

Preventing Unwanted Side Reactions

vigorous optimization of cleavage cockunl and reagents:

B A

01 M Oy Paror 4 formic e e piperine deetion sl

lkytion by s carbocaons g o s <hain protcting roups. T prevent i, bl

Trbopeopy il (15, Ebsnediio (DT, water,and phenl

Following.
Liquid 1

5 st H "

vexchange

acceptble anions-—most commny Acetate (SACO"-) o Chloride (SCI*S).The inl

cnce . dual TRA levels (< 0.1%
Ipaired
L recze-dying.

degrada
20°C and S0,
transport (Mrsacy Logistiss Cold Chiin Bief. 2029

Step-by-Step Peptide API Manufacturing Workflow

Bty Peptide API Manafctring Worklow Disgam

thermodymarnics sid-chain protction,and puification hydraulic. Th jourey from individal

sage process
sequences,and garante st negrty.

1. lerative Coupling and Deprotection Cycles

Which Robert

chemil events:

+ Depratcction:

pepidebond with e s bound e i

efor advancing (0 the next esidue,

2. Resin Cleavage and Seavenger Chemistry


https://molchanges.com/product/ghk-cu
https://stevengrantdouglas.com/peptide-synthesis-manufacturing-core/
https://yhlyjd.com/what-is-peptide-manufacturing-neo/
https://yhlyjd.com/what-is-peptide-manufacturing-neo/

-8, Phe, T, Boe). Thissep i performed using concentrated tflorosestic s (TEA)

cockail

[re——

methionine). Sandard cleavage cockiails incorporte:

« Teisopropytiane (T1)orSlanes: Qs i) 1 S5yl xions.

TRA fitte

pelet upon entifgation.

3. Preparative Reverse-Phase HPLC and Fraction Pooling

Performance Liquid Chromatography (HPLO),

(SC_{1815 0rSC_85 alkyl chans, S100ext{ AAJS to S3001ext{ A} pore szes) operting

nder high pressre. Purification tilze a binary mbile phse grodicnt

chromatography.

4 Counteri

therspeuics

c '

pharmaceutically cceptabe counterion:

aidsolaons, convertin he st o o pepide ot

councionsopimize sy o frmulaton sty

5. Lyophilization and Bioburden/Maisture Control

zation (feszedeying).

1. Frcring Phass Therma st ez e solution rpidly bl s s pin o s

nnstion emperatre (ST_5) 0 bl an il e cystlmati.

pan—

[P

aspiic il nish aperations.

US Peptide Manufacturing Infrastructure and cGMP Capacity

B35 Ppide Manufctrng nfrrcture snd <GNP Py

Domestic Manufacturing Capabiltes and Scale

sl fcil

Synihesis (SPPS) and Liquid-Phase Pepide Synthess (LPPS).

F i 10000t

10em

These

EDA-Inspested cGM)

s and Compliance Rigor

cd by 21 CFR Part 211

and

[ ————————

P
o wshing yees.

phases.

Strategic Balance: Domestic Speed vs. Global Sourcing

Europ.

manuficturing providescriticl operations] advintages:

ndsppy dispions g bl el it
Rapid

ovessclincal s o cur vk s imclics.

hercas

R ———

Evaluat

lbvluating sndSlecting » Peptide CONO Paree

iz and Selecting the Best Peptide CDMO Partner

Ladise

Technical capabilis nd regulstory track rcord

Core Sclection Critei

cale, Regulatory History, and DMFs

pllrs include:

bmision ill ot b delyed by i

iyl comploce Hods

Typei e

iications

Assessment of Technical Capabilt

Therapy 2025

scting GLP-1 sslog), PEGylton,d nsbody.pptd cnjotons

s, pon-canonica spcers and sl indrsdamin aciddertis

206)
9% o CGMP pplcstions (AnsSoss Tl Sl 2029,

across theprimary symthesis pathways:

Tl Py & Vit

Smihesis
Methodolozy BatchSeale Characterisis:

Soldphase s 10010100 High ne puriy
Pepide amiosids kg (10-85% modere

sty s

st pepid

o


https://cordenpharma.com/how-we-deliver/technology-platforms/peptides-platform/
https://www.bosterbio.com/
https://stevengrantdouglas.com/peptide-synthesis-manufacturing-core/
https://stevengrantdouglas.com/peptide-synthesis-manufacturing-core/
https://www.nature.com/articles/s41392-022-00904-4
https://www.nature.com/articles/s41392-022-00904-4
https://www.bachem.com/knowledge-hub/
https://www.bachem.com/knowledge-hub/
https://www.anaspec.com/

Sibesis Tl P &Yid  Primary COVO
Methodolozy BuchSeale Characeistics Appiation &
Consderat
Symbess [ET——————
rrs) [ ——
High iy
Lguidphse 2015 W0keto Excptoalbah e forsorppids
e amimoids LoOke  yidlowsepeost (e, CominN-
Symbess Gon OMewic stonscslower el g,
™~ i) Tons) sl perkgAPL s cosmetc
je——)
HobASPS [ 010 igroS0ke  High sy for forlon <hain
LPPS Fragment i s P ————
Ligaion viimizs pe——
v sy i spcilizd
i ment condenss
exprise
: — increses sobiy ooy wed by
Symbesis offydpiobic  topeier glohal CDMOS
s scquences
Chemo- sslogcl eficiney.  agesgation o
Enymatic seqencs.
Synthesis ;;:'ﬂ"; I":’I':;' Purity & ¥ield  Primary CDMO Application
Nethodgy ST Charcies & Consieraion
igh e puity (10- Indsey s o cistom,
Symbesis SPPS)  amivosids 100kg consumpion: pd eyl seqeces, and complex
ines s AP High iy
Jwis ke st shor pps . C-
vl ot o1oo0ke LTI i il g
PO e o0 SRS et pepides, o
wres) lowersolcot perkg APL
¢ chsim) o) [RA——
[rasp—
BRSPS g e ol dpauics nd sl
Lees fragmen 00 P
Ligsion e spcilied e
TugAsised Senifcanly nrcses Emerging grsn shlogy

Pepide synthests 301050

E s
10021010 slabilty afhydophoc_used by e el CDMOS
(TAPS)/Chemo-  amnosids ke

equeces ighsoloical t ovccom aregaion prone

Earymaic etciency. seqencs.
'
5
lectoplorss—t detco-clting impartic
¢ enderofferto
iy HE 4431
d advaneed
intocommerca st
Analytical Testing and Quality Control Standards
daton, beta-cimiation,
deniy and s
Core Chromatographic and Mass Spectrometri Profiling
10
facurin. I
upLe
It
Orthogonal Analytica Techniques
'
reversdphase columns
fe————
e coumcrion nd st wich s i for et -y o,
Sts
[ p——
Safety, Impurit, and Counterion Anlysis
A
Lys, A, His).Be ” asays,

exchange chromatography or column-based wash protcols o convert TFA sats nto
. verifying residual

10%4vi on chromatogrphy.

Regulatory Compliance: Research Grade vs. cGMP APIs

stings.

Defining Research Use Only (RUO) v Commerclal cGMP APIs

1509001

C and

(Mereury Logisics Cold Chan Bris. 2025).
I CFR Part 211 and
1CH Q7 guidelines. Manufactuing must occur in lassiffd cleanrooms (Clss 100Grade A

Pepides

FDA Expectations for ANDA/NDA Submission Packages

Applicatons (NDA). Regulatory submission packiges requine

emoval fpotetalposeiesquence vrss.

ldaions (1CH QK1)

US Compounding Regulations: S03A vs. S03B Sourcing Rules

FDAS S i,

product sizurs,
Green Chemistry Innovations in Peptide Manufacturing

Historically
Factor (-t



https://www.polypeptide.com/
https://www.polypeptide.com/
https://stevengrantdouglas.com/peptide-synthesis-manufacturing-core/

CondenPharma Colorado featuring 10000 L SPPS vessel and 100 em purification columns

modem CDMOS areoptimizing trough sreen hermisty rameworks.

Replacing Hazardous Solvents in SPPS

oM, >

perisence To address hi

 2Methyhetrabydrofursn (-METHEY: Dervd rom s bomss, 2 METHE lisctely

propenics during T iid exacions.

Next-Generation Synthetic Methodologies

sequences
Chenno
« i
P
d cabl
sustsnablelrge-cale producton,
Methodology Trade-Off Analysis
scale efiiency, arge ength, and ntal capital expendiures
Syuboss primary  Sele el & Cost Emironmentsl Optinal
Metbodology  Siewery  Effcieney ot Footprint Sequence
Lengin
SolaPhuse  Resibond  Modertcto  Highyedfor | HighEior 5 S0amino
) Sepise Wi Gam  shorcwns, (Hih aids
Clongsion WMl epasives  DMEDOM
Ke) [ —
st
LiguidPhae  Soton Ve High  Hghimsl  MedewscE S
ares e OMoliKe  devclopment fctorbgher seqpences (<
mer 0T coslwst  sumecmomy 1S esdus)
condesaion sl row il
coomscial
Chomo- Frwie  UghKew Rebes  Lowdews Lo
e seences
@ ambeic complesty: ey G0- 100+
agmens otk squensafler resides)
olaioncoss
TapAviied | Sobiisies  High (G High Lowio Ditiut,
@A) epdnen  WKe  seqee  MokoeE gy
ey ciminer none e

P
indoced bt
e

Sty Sk akcot St O
e
O donpiion o) e ™ consampiony ™

High il
Solaionphase Very High  development ot Moderte Efictr,

e liKgio vt il bighrsin gy
e condensation  Ton scale)  costat commercial  economy (s
Como e P o s
a0 10
oy e Mk ke (L e
— i,
e e T
@i S kit S gt
ey batch filure SO uences
Wi
o o nd Tt T 20
[ESE————
Downstream Processing and Formulation Considerations
[rps—
o5 )
ekt shemicldgrdation iyl o b cmiton,
[e—
s
Counteron Exchange Protcols: TEA 0 Acette snd Chioride
e, et i
O ——
et il
o
e s i
Pt —
0154wl complacewith it phamcopeia s,
Ascptie il i and Contine ClosureSysems
s 100

Every buth must

elease spcifications.

DMO partners 0

Teaching o in,
integrity over he product hef e,

Cold Chain Logistics and Supply Chai
s
Acuation.

Cryogenic Transport Protacols and Real-Time Environmentl Tracking

Jd Chain Bref 20

I my experience

(S8 circlen(ClS).



https://cordenpharma.com/how-we-deliver/technology-platforms/peptides-platform/
https://www.bachem.com/knowledge-hub/
https://www.nature.com/articles/s41392-022-00904-4
https://cordenpharma.com/how-we-deliver/technology-platforms/peptides-platform/
https://cordenpharma.com/how-we-deliver/technology-platforms/peptides-platform/
https://molchanges.com/peptide-pegylation/
https://stevengrantdouglas.com/peptide-synthesis-manufacturing-core/

Jiht thermal

productqualy is compromised.

Navigating International Customs and Regulatory Clearance

mitigaton protocols for commercalpepide shipments:

Losistes Primary Risk Area
Factor
Custams Hold
Time
S ciieaicls i dparure
s arcomrolodhamisal  TSCAREACH e, and FDA mpart
declarions cumenation n e pckagine
AT SR —

Contning e desiceant pcks

o Py s [E——
s O —
et
Koy
CompAnEecoasons documentation on outer packaging.
ey (il A it s iy
o P M et iS5
" o Pa)S pressuse differentials.
Moisture  Condensation during humidity spikes :;:::L‘;L‘;’u:"m;‘“,::‘“'(:E'":L’:;"’n“:“’"
Tngress ‘causing hydrolytc cleavage pouches .

stivedsisunt packs.

Upstream Raw Material Security and Green Chemistey Transiton

pedoproline dipeptides, and couplingresgents ke HATU or PYBOP-—are delayed. 1 adise

According 04 10000
L

Opersing st his

NON-Dimethyormanide (DMF) and N-Methyl 2 pyrrlidone (NMP).

Custom Peptide Synthesis Modifications and Specialized Formats

pepide sy

lives cord
research publishd i Sgnal Transiucton and Togeted Therapy (2025, thereare over 200

dicases,
pharmacokinetc profls.

and S1ex{CO0)

srvctural and functional adantages:

crbonypepdascsdrmaticallycesing plsia Rl i physlegiel cnvironmens

G potincoupld cpions (GFCRS).

¥ Linkages
intermolecular dimer aggregason.
prtecting ragile amide backbones from clesvage.
Lipidation, Isotope Label
distinet therspeutic oraalyticl spabiliies:
This mch Pt and dual
GipcLe-l " '
hoursto weekly sdministstions.
ot
assays,
across primary modifcation formats
Madicatan Format Primary Symthets/ Impacton Anabytcal
Bltogcal Procss Charscteization
Onjetive Complesiy
NeTerminal Aceyation €. xoppiése Lowiexseted Ml simple
Temina Amidaton proctonsmime sty on-rein
[ —
Bckbone hurges et by
ik amide
D Conormatonst Moderte 0
Ontramatecalar) sabon frs——
devmettga otogonsl Cyx
recportinding  poccionand ot disalfide i
iy bighediion  linkags
ovtation s
Liidaton Fay Add Bt High demds Altes HPLC snion
Conjugation coiaghall  speciliaed abaviorincrses
Wevamersble | gmneGla | bykuphobic
JRn— opimizt modiedmobile
denage pses
cockil
procols
Headto-Tal Amide Cclization Conplet: Voy Mgk Eliniates il
codopepidiossnd | peornsd s tngmens
copepdie underkigh o e S
i cd | dbin | Gognentaion s
[ —
secned o
viedsoa
o
StableLatope Labeling Il sandord Lowprocss ks prciemass
(S U CY S enNS) ek o [N p—
experie exstchromatogmgie
erpevicdrug e Froe
i aminoscid
g bcks

Obiecne Complsity
e T ————
il ovresin weght (Sl m

Expen
N-Terminl Acsylto i (10 S
Terminal Anidation e accamhyde o aceton; -t Da}S
b B L b i o i)

ke
— N
g e nogons 101 o
trget receptor ‘g'j"“‘”“""‘ 10 verify comeet disulfide
binding afinity edlton i inkage
it g "I A i

- ydophobic neacions
Conjustion) i optinized clage.ruiing moied obile
e———
Hed0-Tll Amide Cylizadon Compce Ver Hig Elininas rminl
endoperiduscand  perormed e sequence gt duing


https://cordenpharma.com/how-we-deliver/technology-platforms/peptides-platform/

Modifaton Focmat

Primary Bolgial Syhess Procss  Tmpacton Amlytal
Oblectve Complevy  Characerzation

Nighdiuionin tndem S fagmentaion

cuppidse
rosunce xed Tqud pscor s
ool specalived ow-

s sl sppert.
oty LSS
el Y s s i mas i

o
expensive sope- while rseving cxict

i, i oo

Technigues ke

scquences that were onceconsidered unmanufictumble.

Commercial Seale-Up Economics and Cost Optimization

herapeutcs, where chermicalsynesis cots sale down predieaby with volume,pepide

atevery step ofthe synthess workflo:

Primary Cost Drvers in Commercial Peptide Manufacturing

operational acors dominate the blance sheet:

050 of s e sl xpeies

o)

urdnsand wass management css.

s process

RS ————

Step-Yield Opimization and Automated Process Technolozy

Analyial

15% 10 30% while

reducing totl solvent consumption.

required monomer cxeesses.

Comparative Economics: Batch SPPS vs. Continuous Flow vs. LPPS

T
= Pt
e BE
i o050 S i e
S | || et | b
Synthesis ‘:-:::m "“m:':’: Optimal Scale & Capital Intensity
e oo Tm e
e vl Tt
! 500 kg/yr) e
Fasttrack campai Moders-Highi
Ty et
- -
- st iprmme e

0
Pepide Synthsts - Low (100-300 L) e Commeril (100 decnd bch
wres) solaion) pepides)  symbess nrstrcure

R Modents  Conmercial mlidon  High etesive
" Moderue (500 (Prllel preducionoflons il Fopin and
s
L0ty fogment pepdes C30smno  valdton
Condenatio
b i) reiemens

Importing Peptides vs. Domestic US Sourcing: Risk Analysis

piont g pept

s, h . ogistics
require careful evaluaton,
mporing Pepides vs Domestic US Souring Risk Analyis
fiom Us. "
Inmy

Harmonized
and fnanial losses,
, Vendors

developers o el quality contol flures:

I —.

et i cotinuous emperaes onioing btwecn 20°C g -H0°C shngsts st

hods e o by, oxidtion,und v sggsgtion.

Can You Manufucture Peptidesin the US?

Files (DMFs R pan 21l P witha

chan logistcs, and simplifeson-site quality contol audis

Supply Chain Reslience: Dual-Sourcing and Safety Stock Architecture

Fwe

‘The Impact of GLP-1 Therapeutics on Manufacturing Capacity

ecepor agonists and mult-twrget agonists. Therapeutis such

Glucagon-Like Pepide-| (GL
a5 Seanagltide, T

multton industia production scles.

et o GLP-1 Therspeuics on P Manufcuin Copaty
“The Muli-Ton Scale Challenge Driven by Metabalie Agonists

@ Tod F——



https://www.bachem.com/knowledge-hub/
https://www.bachem.com/knowledge-hub/
https://stevengrantdouglas.com/peptide-synthesis-manufacturing-core/
https://www.nature.com/articles/s41392-022-00904-4

Tirestd Theramy 202

of peptide APl synthess

vishlecrude uriiesprior t purfiction.

DVO land

perbatch.

market 0 secure CDMO capacty.

equipment design cros thre key arees

inprove ccuping Kieics, and lower ol id volume e,

T ———————
i alowving
Ern———
Future Trends in Industrial Peptide Manufacturing
walyics

. 2005)
nd
chemistry iniistives,
pepides exceeding 3010 40 residues.
Fully Continuaus Microflidic Synthesis Platforms
o

advantages over standard baich SPPS:

« Rapia Thermat

"
(60°C 0 BI°C) withot promoting Wisidin o e rcemization

st ajstmens mid .

Complementing microuidic continuous patforms are chenical innovations ike Tog-Asssed

PPS workflows.

in difficl, hydrophobic sequences

Theclinicalsuccess of metabolc theapic, paricularly GLP-1 and dual GIPIGLP-1 recepor
Tiepati

deivery formats. Acconding t a landmark analyss pul

shedin Signal Tramsduction and.

delivry achi

.

ee—

dosing vl rom il s f oty o it smiistion.

Green Chemistry Alternatves and Mega-Seale Capacity Expansion

coupling efccncy.

st conslidation:

4431
P Goup Componic Anounssc, 026

Strategic Checklist for Sourcing Peptide Manufactu

[BiStmeic sk sdr exalotion i o pepts CDMO selcion

¢ Partners

Tnmy audi

pracice,
contactexecion.

10

operationl baseline:

L ™

10point

deficinics i e prceding 36 mons.

NMR),ad il o (CD) o sccondary st e fion
s

compy ith volving REACH snd EPA regobor masdatcs.

arci
ity emperare ogeng (Mereury LogisticsCold Cha it 2025
5

i acd caponerc mpurie 15 han .

Questions for Facilty Quality Audits

the following argeted questons:

i sl s 5. ninkydr K tsing v, stomatd UV monioring”

e ——————————y

[Re——————

vl 254 e 280, which i bide scomaic o conjogte i,



https://www.nature.com/articles/s41392-022-00904-4
https://cordenpharma.com/how-we-deliver/technology-platforms/peptides-platform/
https://cordenpharma.com/how-we-deliver/technology-platforms/peptides-platform/
https://www.bachem.com/knowledge-hub/
https://www.polypeptide.com/

DM, cther,

ity o supess vl imparty shouker pesks.

Do B ot ot Commer 7
P o e o
o P
Tt im0 11 oot Sota-oweis
Smls nat nm S L LS 175
e -~
promgillf ey
ot MY RS K 0 AL Dt
B
oty oot /s e sicim
et S0 3w 3 o o e
s oo
o
Grade (RUO) (s0As03B) el Commereia <
Residual TEA Nt sticly o <0.1% (Pharmacutically
s e L
Regulatory Basic CoA & CoA, Endotonin, R“ ‘“Nn Type 11 DMF. NDABLA.
Documentation  Mass Spec Stability o Dossier

v JCRP 2 CRRPa 21021
<08/ 2021, ICH QT 1CH Q7. Gl A
- 12 Mot Compin
Busea)

15001

DsinessDays 24 36 Monts

Frequently Asked Questions (FAQ) About Peptide Manufacturing

S.and
Yes
E US-based
a 2 procetion,and
e i or Inia,
h Inmy experience,
removal essentia for clinical APIS?
concentratons of Tl A e C. i TEA
al. sl TEA
formul oMo
sl y . ¥
9 NMR spectroscopy.
compounding, and commercial cGMP API manufacturing
iy vald
and endue lega
ceied
pofing. .
s 20,
o), .
andcomeehensive DM Flings spporing mrketing uoizatons
escalatesrapidly based on several st parameters:
el

Spocfcaions, 2025,

st oidsion e prcisechmics s

@
armins sers
iz (100 ks per ) ad ity ower slent vl
sepences.

ther pipel

There i o single "best” pepide manfcturr wiversally:evalation must alig stitly with

budget,Forcarly-stge.
10

your specfic sequence
complexiy (e, cyeic peptide
f ety sale
and
powders?
moisure.

prtcots My Lt Cod i B 2023

moistre absorpion pon having

s s .
What Is Peptide Manufacturing and Why It Matters for B2B
Buyers

Accordingto market escarh published n Signal Transdcion and Tugered Theropy (2025),

How Peptides Are Manufactured: Core Synthesis Technologies


https://molchanges.com/fr/cosmetic-peptides
https://cordenpharma.com/how-we-deliver/technology-platforms/peptides-platform/

s,

CAnaSpes Teewical Spciicaions, 205).

ity snder 1015 smin i) s t ol logram o e commeri vl

e fom e

fom hefull e pharmceutia it (AP).

i bt o i 50
m
ot
P
je
Gren Pepde Syt Repacig Hsardons S
! .
(XM D it REACH nd EPS et b comot i
Tk Comparo of Pt Syt itlogies
p—
s Opit i Pnin e iy
Mooy S o Uy S ol
T Gty Tt i
Ut wis ke ke town gt
i it Nt G M i
o
o st o
ey
-
— | o ik O poe
B
o s oo
" Leth Capacity N o
s i ke o Solvents)  APIs, GLP-1 analogs.
s i,
wres) amnoscids Mot Tons PO\ i
e e S
T i o s
J—
- -y
(TAPS) amino acids - multi-kg Nt Moders ydrophabic.
sl

Low  tnains, long e,

Recombinant > S0smio MevicTons Comples (Cell
ccomb p Commles (€] s on-mditicd e
ey

Exproion it Joracon) Ty & refolding)

How to Choose the Right Peptide Manufacturing Supplier

Asupplers Basic i
When

clncal AP ypelly e 2950% iy by HPLC s pormlization

hloromethane, nd ppeidine

s (ypially <0.5 EUimgforclnclnectbls).

Regulatory Tiering: RUO vs. SU3A/S038 Compounding vs. <CMP API Production

prseats majo egultory risks.

M e documenttion,
2

p—

What Isthe Best Peptide Manufacturer?

“hest

Boukder 0. S

exensive malikogran <OMP cpabilis

specislizd sk Zherng GenSerip Procct News, 2025

rescar pepiesfor el seeing

Vendor Evaluation Red Flags

the following operatonal shorconings:

I ——

[————y

sy it forfcliscliming SGMP redins.

A ——

Can You Manufacture Peptides in the US?



https://www.bachem.com/knowledge-hub/
https://cordenpharma.com/how-we-deliver/technology-platforms/peptides-platform/
https://www.ambiopharm.com/

15Tt Hard o Manufacture Pepiides?

L
orexendd souiing cyces t levted mpraures.
eams——ry
US Domestc vs. Offhore (China/India) Manufacturing Trade-Off
India
cmatonlcoké-<han andling (Merury Logistis Cold Ch Brict, 2025)
Forcuanpe
RS ———
I —
it o s e s RFP.
fr—
B
Is it hard to manufacture peptides?
i compleiy syt csting n pepie wfacing
"
sequence-

Unlie smll

than 74% before purication.

s

include:

and causing ot o delton sequeces.
« Racemiato

e sctvaton of oy e aidsoups dsi couplin xposs e -crbon

st sch 35 HATU o DIC/Om) s esimize resction ki,

p—

Misiding

R P ———

st ysine, i), B

[N ——————
(Can You Manufucture Peptidesin the US?

DAOS). Fe rdenPl

product nn:

st Bio st Servies 2025,

nspciontospply commerial da prodocts.

indards, He

ecycling, and spcialized snslytieal insiumentation
How do you manufacture peptides?

53ty ppice sybess nd pusifisionppeine:

ection

Upstream Syathesis Strategy S

choosing thecore chemical o bioloical plaor:

ol Phase Pepide Syathsis (SPPS): Porcerd by Rober e Merild

propenics fhydruphoiesquences.

o

i secomdryenymatc e,

2. Deprotcction, Coupling, and Green Chermistry Shift

HATU) o

filure sequence continuaion

augresively transioning 0 sustainabl green chemistey aternatives—such as 2-
o satisy lobal
dithioaritl (DT,

Highy escive carbocations generated during side-<han deprorection.

4. Reverse-Phase Chromatography and Counterion Exchange

c %

Reverse-Plisse
Chiromatography (UPLC). The proces involves: Peptide Producton
L

5. Lyophilizaion and Cold Chain Logistics


https://cordenpharma.com/how-we-deliver/technology-platforms/peptides-platform/
https://cordenpharma.com/how-we-deliver/technology-platforms/peptides-platform/
https://www.bosterbio.com/
https://www.anaspec.com/
https://yhlyjd.com/what-is-peptide-manufacturing-neo/
https://yhlyjd.com/what-is-peptide-manufacturing-neo/
https://www.bachem.com/knowledge-hub/
https://www.bachem.com/knowledge-hub/
https://www.bachem.com/knowledge-hub/

rCand 3

6. Amalytical Characteization and Quality Control

thogonal UPLC

o clinial adninistaion.

Compuraive Anayssof Pepide Manutscturing Metbodloies
Metbodelogy  Opimal  Typisl Ve &Cont Green

Privary
Apptcton

Scquence Prodaction -
Potcnial
SoldPhe 200 Gomw  Hghp  Medmc Cusom
Synhoss aminoids  Mal ol (ranstoning o
rrs) Kilogams  highsabvert 2- p—
ot MCTHECPME)  clnal AL
20 Vaybigh  Hghilow  Highvolume
W e comempon)  dugs(e.
ot Camasing
scle
Hybra D00 Gamse  Comple Medeme Syoeic
Segmemt  amiooucds Kiogams  mulistep ot
Liguian prcess: bigh oo
€ers) et ket
T 00N Kibgams  Bced  Modmeis  Dilfoilio
Symbessamivocits 0 yior Wi symbesize
aaps) Commercal hydphobic ol
an seqences bl
A
“Stamino  Kilogams  Highup-fon  High (W
outciow fementtion)

pergam o

Compuraive Anuyss o Pepide Manufsctring Methodoloies

Methodolozy

Yied & Cost Green Chemisiry
praic Potatial

primary
Applcton

T —
it (i 02 i,
Neyighs. HighLow i Highsolme o
ot s e s
cormsle  commptin) (e, o)
trdsam 00 Gomio (O e et
Ligion (CEPS) o it Kigams 7T e
T T —— Dk
5 o gy Commersial o ydrophobic - Moderate 4o-1igh o ‘“"‘
s e ‘metabolic APIs
Km0t Kt "B i
Eion i T e iy
What is the best peptide manufacturer?
ot
caap
With over 2 boi
ot and T Thaay. 2
coNO

Leading Global Peptide CDMOs by Category

e top Tie
hemselves across spcific drug development milestones:
+ Commercit Scle & Large-Volume CGMP API
B £ 10000 L ector cposiis
i Nrth A (CaknPhanna P Relcse 200,

Jri—]

200

e
© Fast Track cGMP & Neotigen Prsonalled Pepides

(oS Pt News. 0251

s o Amaricasnd A
« Research-Grade and Caalog Synivess:
B ——

Pepiden. P 15 businss

A Professional Framework for Auditing a Peptide CDMO

o core cvaluaton pillis

1. Regaltory History and

Review the CI

2 Anaytial nfrsiructure and Orthogonal Vaidtion

- lisble CDMO.
SMSAS, UPLC, W NMR capabil

"
(DM, pipeidine, TFA).

3.Scale-Up Thrmdymamics nd Capcity Matehing

scle (1 LSO 001, DMOS mid

walidaion

4. Con Structuresand Vi Management

i

vishle over the commersial ifeeele of the molseule,

Industrial Peptide
Process

eactons, iing el

campaigns besin

sandard, whereas Wang or 2-Chlorouty hloide (CTC)resins e selcted for C-terminal cid
sequences

Inaypiel i

« Deprotccion: The N-rminal o grov i oved sing s sy s, sl 20%

ceizuion, articully t e esiocs ke Cysicine and Hisiine,
« ln-Prncess Monlarng: Couplin ffieny s monitorsd st vis V-V monioing of

Downstream Cleavage and Crude Extraction

ostaby.
Tiberatedcarbocations o escive side chains (such s Tp, Ty Met,and Cys).

$).1,2 Ethanedihiol (EDT

Scavengerssuchss Trisoprpy silane (T watr, ad ditbotheiol

centifuged o fillered, and diedt yild crude peptide powder

Purifcation and Essential Counterion Exchange


https://stevengrantdouglas.com/peptide-synthesis-manufacturing-core/
https://www.nature.com/articles/s41392-022-00904-4
https://cordenpharma.com/how-we-deliver/technology-platforms/peptides-platform/
https://www.polypeptide.com/
https://www.polypeptide.com/
https://www.polypeptide.com/
https://www.bachem.com/knowledge-hub/
https://www.bachem.com/knowledge-hub/
https://www.genscript.com/
https://ubiehealth.com/

ing CI8 or S silica stsioary phases,

rom TFA-bulered HPLC mobik phass exis s tifloroacette salts, Residual TEA

acilite, | veriy hat CDMOS execute am explicit slt exchange tep, comvertng the

orchloride (SC1°-5)
ydrochlorc acid prior o il gradient cuton.

Lyophilization, Quality Control, and Final Stabilicy Control

degradaon

ansytics, ncluding:

(WP sndevesephas PLC.

Spectomery (LCNS)and pepide mappine.

p—
htsearing deon (ELSD).

pperidne

ol eobic micrbial cout (TAICTTYM)

Comparing Solid-Phase Peptide Synthesis (SPPS) vs Liquid-Phase
Peptide Synthesis (LPPS) and Emerging Technologies

candidae pepiide.
syss

Ever since RobertBruce Merrified was awarded the Nobel Prze in Chemisry in 195 for
devel

2

purifcation sieps

20299 Furhermor,scle-up technology hs advanced dramaiclly: e such s
c

Pharma Press Relcase, 20201, He e
primarily DMF.
) and
cre)
»
1
i
beyond
206 TAPS

complex GLP-1 analogs and lng pepides

Tectmicl ad Commereal Comparison ofPptide Syhesis Metbodolgies:

Metrc/ Atrbute  Sold-Phase Peptide Liqud-Phase Ppride Hybrd & Tog-
Syheis(SPPS)  Symbesis (LPPS)  Assisted Methods
(e
OptimalSequence 51060+ s 20 ISamioacits 2010100 smine
" aide
Gl w300 Mulioncommersl 100 kg ormutiaon
ke sl
Rapid (s towesks)  Slow s rovte M (gt
cptinization) pras——
High DM g, Lo el svent Mt fonprin
moving o g oaprn. [rp——
lvnts
R Matertl Vied | Loweryilddusto High soichiomeric Hi
CoBiemey g excns (5 ey (00% ikl comples et
i) ol
Puricaion Regies i TS —
Compleiy eslution prparive | sxrction sndnd HPLC
e

Tchnical snd Commeri Comprisn of Pede Sybess Mehdogis
Symbesis (LPPS) Methods (TATS)

e Syt 5PPS)

OptimalSequence JotSumowits
st

sl ceiiveeet

Evaluating US-Based vs Offshore Peptide Manufacturing Capacity
and CDMO Selection

"
Domestic Lead Times
dard
lead times or 150
b 2025). Howeres, US cGMP
capactyfor
cvaluatetop offhore supplices in Europe and Asi
i For example,

diine regulatory frmenorks:

escarh ks e process conols o hman sfeyesting.
2

Sbstnesplas.

Appbcaon (NDA),ad Abevistd New Dris Applcaton (ANDA) lin.

Logistics, Cold Chain Integrity, and Temperature Monitoring.

uctarions o maisture Lyophilzedrescareh and clinical pepides require continuous cold
and 5

sistcs Cold Ch

e 2029,

Technical Checklis for CDMO Audit and Evaluation

Withover bol

and infectious discass (Signal Transducton and Trgeted Tharapy: 2025, securing igh-qualty
y under

3 DMO

. Amatytica e S Doss the CDMO psses i osse LGS S, UPLC-UN Figh

b cndotoin st

ilizd o rsaiveco-ching discreomersand dlton sequencs?


https://yhlyjd.com/what-is-peptide-manufacturing-neo/
https://yhlyjd.com/what-is-peptide-manufacturing-neo/
https://www.anaspec.com/
https://www.anaspec.com/
https://cordenpharma.com/how-we-deliver/technology-platforms/peptides-platform/
https://www.bachem.com/knowledge-hub/
https://www.bosterbio.com/
https://www.genscript.com/
https://stevengrantdouglas.com/peptide-synthesis-manufacturing-core/
https://stevengrantdouglas.com/peptide-synthesis-manufacturing-core/
https://www.nature.com/articles/s41392-022-00904-4
https://www.polypeptide.com/

Tpet

DM o s epide proe”

sl spply sorges?

Navigating cGMP Compliance, FDA Regulations, and Regulatory
Pathways for Peptides

(RUO), compounded under setion S03A o S35 o the Fderl Food, Drug, and.

Use On
Cosmetie Act, el
Investigaonal New Drug (IND), New Drug Appliction (NDA), or Abbrevited New Drug

Applicaton (ANDA) submission.

us.

new dng rgisrion.

sty surpee for b admision

e

compounding. e ey do ot hold il  Type 1 Drg M File (DM

complince.

protcols sutable o ol ilngs

WithUS FDA’

(2029,

- e Type l

cyeles forinvestgaiona drugs by months.

primary

Determining Key Criteria for Selecting a Custom Peptide Synthesis

Partner

- Jytcal

v symihesispractces, and cold chin ntariy:

Infrastructure Seale and Synthesis Methodologics

Tusilize the

performance rade-ofs oulined below:

Sk Ot Commerdd Rbtre Gren
Moo Sequce Vo Proutio Gl
Lo T o e
St S0 Medmen Mo N o
G e W W oM
g o
B i e S S
moonit | GircTon S ome e
o
"
Do 500 W Mo B o
e TR -
i g
s
T o ol Cptx emon o
Femanon) iy
O ke e
el s T o ooy 1
Length Cost Alternatives o
P——
[P e
[ Jrogbe,
(sers) acids. B placing DMF wm""
gt 2t e Sandngape T
e e e
n
I S —
) Mo den s s
TS i ot
v steps peptides.
Rcottont >t g g it S Long i
P Voo Co e
R —r——
oy i
por
ac )
[P ———
[
Nt
W scings

Methyltctahydrofuran (2-MeTHE) and Cyclopenty| Methyl Eber (CPME).

Logistcs and Cold-Chain Safeguards

"

betwcen 20°C and -$0°C alongside sl humidiy monitoring troughout global transit

chambers under ICH QIA(R2) conditions.

Understanding Technical Challenges in Peptide Scale-Up

compromise inal APl puriy.

Mitigating Epimerization and Racemization

s fundamentalchemisy is during peptideseal-up. I standard

15 Oxyma

1o belaw 0.1%.

mplement.

Overcoming Sccondary Structure Aggregation



https://www.nature.com/articles/s41392-022-00904-4
https://www.nature.com/articles/s41392-022-00904-4
https://yhlyjd.com/what-is-peptide-manufacturing-neo/
https://stevengrantdouglas.com/peptide-synthesis-manufacturing-core/
https://stevengrantdouglas.com/peptide-synthesis-manufacturing-core/
https://www.bachem.com/knowledge-hub/

and esores coupling kietics.

Industria-Scale Reverse Phase Purification

10000
i the CordeaPl
Borcls
stionary ph
Trifluoroscetate Counterion Exchange
hatis
the spPs e i
emerges a5 ifluoroacette sl
Residusl i "
Inmy mandat that C1 "
hat residul 1%
form eady for yaphilization and lnial formulaton.
Strategic Directives for Peptide CDMO Selection
ansytical igo. The ransiion from erly-stage discovery 10 CGMP peptde ative
o
Furtherm icving 98%
a Visonly

Expert Insight: Technical Exaluation Matrix

Ky Point Fxplanaton

Syt Scale & Inmy valion of commersial workTows, blacing Sl-Phse Pepide

ield Optimizaion  Syiess (SPP) forrapid e ascmbly i iqui:-Phase e
Sy (LPPS) o TAPSfor ssmen ondenstion mifizes a st
consumption and it cmizatin i seqeness cxceeing 0 oo

Coumeion Comvringifrosceesid (TFA) s 0 s o yocride

Jr— Comerions i prep 1L i il o i-comptiy xhusive esting

ResduSolents st confi sl vl o hazardous st ke DM and NV ]
Wl ik CH Q3C gidlnes.

Onbogonst Aot D Mase File (DME) s o rthogond iy proflng sing

Anay Ul Prfomance Ligud Cheamsogrphy (UPLC),Ligu Chromtography-

SN— Specromcy (LC-MS)squsnce morping, s caply clotopborsis

CF) o detect e el seqeces,disseromer snd bty ke

Keypoint Explanaton

Symboie e &
ied Opimiaion

raccmization nsquencs exccding 30 amin i

seines.

Onbogorst Pefomnance Ligud Cheonstograhy (UPLC),Liuid Chrorstography-ass
Amict
Jr—

spcisbeore s

Actionable Sourcing Tips for B2B Peptide Procurcme

Lo, UPL

(DAF) sl with vl endotoin s biburden in o

it bchto-bach iy during commeri -
Frequently Asked Questions
domestic fa
Yes,
i US-bused
apiicsion
. These

R ————

APL) or ol il and ommerci isrbution unde 21 CFR Pats 2021, Thes s
maan acive Drog Mase Fies DMFS rgisered i e FDA.

Guide, 2025

erminus o
Neerminus,

“The coe syathess eyele fllows four min stps:

2 Conplny:
5 TIATU or DIC/Oxyma) o form a pepie bond with e s baund

fRa—
Chinprocng ros.

osdby

a2 sy 3 hopbilzd pepide vl

0 amino acids,C1

and bypassseric consuais.

fied

aggregaton.

Tag-

MeTHE).

“
comos?

“There i o single "best” pepide manufacurin supplice acoss sl metis: the optimal choice

e For lurge-scale



https://cordenpharma.com/how-we-deliver/technology-platforms/peptides-platform/
https://www.bachem.com/knowledge-hub/
https://www.bachem.com/knowledge-hub/
https://www.nature.com/articles/s41392-022-00904-4
https://cordenpharma.com/how-we-deliver/technology-platforms/peptides-platform/
https://stevengrantdouglas.com/peptide-synthesis-manufacturing-core/
https://cordenpharma.com/how-we-deliver/technology-platforms/peptides-platform/
https://yhlyjd.com/what-is-peptide-manufacturing-neo/
https://yhlyjd.com/what-is-peptide-manufacturing-neo/
https://www.bachem.com/knowledge-hub/

Aoy, 206

compehensiv il s ngtion.

capabilites: fll othogonal anslytialcharateization (UPLC, LC-MS, NMR), validsted
ado

FDA inspeetion historcs.

s

eipment

eacions,systeic nfection, or et oxiiy

530010 51,200 per

6 Why  how is
TFA removed?
he pH and sabilty of njectable drug products.
Jiant CDMO must

TEAlevss
all wel below regultory tolerance limits (ypiclly < 1.0% wiw).
2
como?

oversight during CDMO onboarding. Based on my industy advisory work,you should
prosctivly avoid thr ciical errs:

.

ey

DMO oy
Comersy
st yourspcite sl sage.
References
L
ol forpepide P! producion. — CotdenPhana P Relcse (2020)
an infstions dsase. — ol Trsnsdaction s Tt Ths (2025)
B rCand-40°C
ans)
pre———

10. Boche e

Related aricis n this cluster


https://www.polypeptide.com/
https://www.polypeptide.com/
https://www.anaspec.com/
https://ubiehealth.com/
https://stevengrantdouglas.com/peptide-synthesis-manufacturing-core/
https://stevengrantdouglas.com/peptide-synthesis-manufacturing-core/
https://cordenpharma.com/how-we-deliver/technology-platforms/peptides-platform/
https://www.nature.com/articles/s41392-022-00904-4
https://yhlyjd.com/what-is-peptide-manufacturing-neo/
https://www.anaspec.com/
https://stevengrantdouglas.com/peptide-synthesis-manufacturing-core/
https://www.polypeptide.com/
https://www.polypeptide.com/
https://ubiehealth.com/
https://www.genscript.com/
https://www.bosterbio.com/
https://www.bachem.com/knowledge-hub/

