Peptide CDMO Comparison: Bachem Market Position & Value Drivers

Chemical Keyword

Peptide Synthesis

(o) () (i) ) (mmn) )¢ Y )¢ )¢ () ( () (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
Methodolozy CostProfile  Chemistry  Application
Poten rum
Sold-Phase Moderste  Moderae  Therapeutc
Synbesis  Amino  Kiograms  yidloss  (Trnsioning | peptides,
(sP) Acids persiep; 102 MeTHE/  complex
higher come) sequences,
solvent costs ncoantigen
A
UquidPhase 210 100Kilograms  Highaom  High (Low  Shortpapide
Sywbesis Amino MuliTons  cconomy; solvent A,
(wees) Acids low unitcost  fooiprintper fragments,
ascale  kiogm)  cosmetic
Hybrid 2560 l0Kiogumsto Opimizd  Moderae  Long
SPPSLPPS/ Amino  MeweTons  yieldvis  High thecapeutic
TP Acids poieced (Reduced  peptides
et symhests (e, GLE
condensation wash waste)  analogs,
Exenatide)
Reconbinant >50  Kiogmmsto  High prowins,
Expession Amino MerieTons  volumotie  (Agwossong
Acids produceviy; bio- polypeptides,
imemsive fermentation unmodifed
downsream  systems)  biologics
procesing
o T G Primay
iets CLY ettng HEC T et
Methodology Profile
L Poter Spectrum
Moderuteyield Moderste o
SolidPhase 1060 > pepides,
Grams 10 100+ los per ey, (Teansoning o
Syntesis Amino complex
Kiograms  higher salvent  2-\THE /
s Acids e ity sequences,
neoanigen APl
LdPse 200 Fighaon High (v Shon pepide

Symhoss Ao comomy: o sovent otpin APE gt
wesy aciss M i costarscale porkilogram)  cosmetic actves

Lo
. Optmiost it Modkrteigh |
o ss. 0Kiogrm o vipoicted  (Rtied
s ars 2™ e Tons fragment ‘synthesis wash pepdes (e,
At ' GLP- g,
cnrion w0 o
. Mg
e el
R i N e i famnaion
A p————
s
ncing

Technical Challenges in Industrial Peptide Assembly

unresoversbl eves.

Chromatriphy

Sequence-Dependent Aggregation and Steric Hindrance

deeton ppvides” (Sn-1S, 1-25 species) that lsely mimic the moleculr weight and chirge

Liquid Chromatography (HPLC) exceptionaly difcul

adjacen bulky scbuty| o Prfine residues):

ot

Mitigating Racemization and Epimerization

—isa major souree of diastercomeric impurities during crborylic acd ativaton.

coupling activation.

st

SN
indered bases ik 2,46 <olldine. Gk Cu

Preventing Unwanted Side Reactions

vigorous opsimization of cleavage cockil and reagats:

Tiopropyian (T1S), b (DT, waer,and phent

Fallowing.
Liquid 1

commercial AP manufacturing Using secondary prepaative HPLC ot fonexchange

he
acceptbleanions —most commny Acetate (SACO”-) o Chloride (SCI"$).The iml
I TEAlevehs (<0.1%)

i recze-dying.
degrada

0°C and S0°C,
transport (Mercury Logistis Cold Chain Bief 2025).

Step-by-Step Peptide API Manufacturing Workflow

Bttt Peptide API Manafctring Workow Dingram

sequences, and guaante sruetul negrty.

Herative Coupling and Deprotestion Cycles

which Robert
chemil vents:
« Depratccion
exposing  rscive primary amin.

pepide o it e s boud e i

efor advancing 10 the next esidue.


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

2. Resin Cleavage and Seavenger Chemistry

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

wicly

sy cyscine, nd
methonine). Sandard cleavage cockiails incorporte:

P — arSlaes: Quenchs ity and S5 oty caions.

S0 TEA Bt

pele pon ceatrifgation.
3. Preparative Reverse-Phase HPLC and Fraction Pooling

c

Performance Liguid Chromstography (HPLO),
'

{1815 or SC_8S lkyl chain, 10010

under high pressre. Purificaton uilzes a binary mabile phase grodient

Liquid ) coupld with L
chromatography.

“.c

therspeutics

pharmaceuticaly ccepiabe counterion:

sidsolatos, converting h i forn e st

counteions apimize sy orfrmulation sl

S Lyophilization and Bioburden/Moisture Control

Isophilzaion (feczedrying).

rstion tmperstre (ST ) o s ot s sl .

emperne

(25 citen{C18 oS40 en C19) uder i v,

by

ast ill-inishoperstions.

US Peptide Manufacturing Infrastructure and ¢GMP Capacity

5205 Ppice Manuictaing Infasctse and <G Py

When clints sk e, "Can you manufacture peprides i the US?"

the amswr s an emphatc

Domestic Manufacturing Capabiltes and Scale

scaleup feil

Synhesis (SPPS) and Liquid-Phse Pepide Synihess (LPPS).

For examp 10000 100em

metabolic therapeutc clsses ke GLP-1 and dual GLP-1/GIP rceptoragoniss

FDA-Inspected cGMP Faciltes and Complisnce Rigor

by 21 CER Par 211 "

[T ————————

phases

Strategie Balance: Domestic Speed vs. Global Souring

Europe.

manficturing provides critcl perstionaladvantages:

and gy dispiaa duin gt soolicl it
« Rapa
ovesca i s ofcn o ol ek n v,
115 i -
[ T———
Evaluating and Selecting the Best Peptide CDMO Partner
vatming and Slsinga epede COMO Paner
ladvise
s pr
. rod I
technical capailesand regulatory sk record.
Core Slection Crteia: Scale, Regulatory History, and DMFs
pills inclde:
and mericoncpaciy o P  sndconmerisl .
sbmision will ot b delayed by ity el coploce s,
B et D
Assessment of Technical Capabiles and Modifications
0

pepide therpeutics curtenly i cive clinical development Signal Transdction and Targeted
Therapy.2025)—your CDMO must demonstrte experise inadvanced chemical modifctions:

acting GLP-1 selogs), PEGyltion, ad ntibody ppid conjotons

. Ps——
b 2006,
98% o CGMP applctions (AnsSpss Tl Spsiicaions.225).

across theprimary syndhess pathways:


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/

Sybess Opmat Tpieat

Puiy &Yild  Primary CDMO
Metbodelony  Sequence  BaichScle  Charactrisis Applcatin &

»
Considerate

[T —
smmosids kg (0850 moderte custa pepidr
sl consumpion:  esarch-grade

[ ——
comple el APl
High il

S e e
juapit
e s
e v st
oy s e
o
o s AV gl
plod Sl epemtees
e OB vt i o0 i
My S B oo

ighcrde puity(10- Indsiry st o custom,

SOl Phase Pepide 1050 1001 35%) modere st pepides st

Synhess(SPPS)  aminosids 100ke consumpion: apd eyl sequences, and complex
ines, s AP, High i,

i o e .
s ot vyt 450 5.
s O e, e
s cheing  TonyTRONNPTREATL e generic APIS).
PPSFragment L K o long chains; minimizes  synthetic proeins; requires
Ligation o ‘cumulative sep-yieldloss. specilized fragment
o g

T Avised Siificanly s Ferin e chology
Peptide Syathosis | 3010501001010 oty of ytrobobic usd by lop-c lobel CDMOS
ars) [ER—-

2
Askor
B

ender offerto

G for CHF 4431

into commeral distebution.

Analytical Testing and Quality Control Standards

dation, beta-liminaton.

Core Chromatographic and Mass Spectrometric Profling

vrLe

Orthogonal Analytcal Techniques

reversed-phase columas:

ydrophobic mrscions.

Vs councrion nd s, which s ritslfor st bo-asay dosing,

[ ———

Safety, Impurity, and Counterion An:

icH i

A

(Lys, Are His) Because TA is cyotonic and ca alter drug inetis in cellular assays,

exchange chromatography or column-based wash protcols o convert TFA sats into

. verifying residual
104 vin on chromatogrphy.

Regulatory Compliance: Research Grade vs. cGMP APIs

stings.

Defining Research Use Only (RUO) v Commercial cGMP APIs

1509001
alid
C and
(Mercury Logisies Cold Chan Brif, 2025)
I CER Pant 211 snd
100Grade A

Pepides

FDA Expectations for ANDA/NDA Submission Packages

Applicatons (NDA). Regulatory submision pckages reqin

eomoval fpotetal poseiesquencs vrss.

ldaions (1CH Q2R1),

US Compounding Regulations: S03A vs. S03B Sourcing Rules

03A
Undercurent FDA en

de

s

FDAS S i,

[r——

productsizures.

Green Chemistry Innovations in Peptide Manufacturing


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

i !
e solvents

Factor(factor).primaily diven by the massive volume of hzardous or

CondenPhara Colorado feturing 10000 L SPPS vessels and 100 e purfiction columns

modern CDMOS areaptimizing through green chemisiey rameworks

Replacing Hazardous Solvents in SPPS

Tradiional Fnoc-based SPPS reies heaily on SNINS-dimethyformanide (DMF), SNS-mechyl-
™)

Toaddress

resi-sweling capacty and reaction kincdes ofclassic sovents:

2 Methyetabydrofuran (LMETHE): Derived rom vt imas, 2 \ETHE efcisely

ropsnies i - exscons.

Next-Generation Synthetic Methodologies

sequences

sustanable brge-scaleproduction.

Methodology Trade-Off Analysis

scale effiiency, target length, and ntal capitl expenditares

Syboss primary Sele Yied & Cost Emironmentt
Metbodology  Stewezy  Effcieney ot Footpint

SolaPhuse  Resiwbond  Modertcto  Highyidfor | HighEficor 5 S0amino
i wids

o e b on
e e
Ko ks
Lquore Sowon Ny v ok s
L
G wTn o ey 5o
o -
ot
Cuome e e Rewe oo Lo
Dt lppotor Mk i ot seperes
@ G, iy G010
g e b
e
oo
@y i o e semer by
oy R
A g e
et v
ey
ey
T
L
e —
e Rt Nodro M
sep-wise High (Gram e, DMFDCM
I o o) B iy
e
s ST ol WL
B s T ot sy 1)
e
Como B P o Long s
Eaymaie [ executed primaily (30100
(CEPS) — KD ol o bl residues)
e— .
st SIS i G im0 O
sy st STy
" batch failure = sequences.
Winoer
ol nd o e ncations 5 oo T Thgy, 2025
e,

e commercal vl

Downstream Processing and Formulation Considerations

e e s of .

e assembl: "

bulk formaton.

Lyophilzation Cycle Optimization and Bulk Cake Stabilty

collapse.

acceerated chrmicaldegradaton vis ydrolysis or beta-<lmination.

technology (PAT)

L0610 20%

hestsensitiv sequenees

Count

n Exchange Protocols: TFA to Acetate and Chloride

de-up, et resicat

dropsor drug precipitaton upon reconsitution.

hydrochlorc aci..
ehlride sl form:

[ ——

i procesing onditons are o sl gvemed.

0.1% W in Tl compliance with ntrnationalpharmacopeial imits

Ascptic Fill Finish and Container Closure Systems

tass 100)
Every butch must

eleae specifictions.

leaching of zin,
intcriy over he product shelf e

Cold Chain Logistics and Supply Chain Res
[
Auctatons.

Cryogenie Transport Protocols and Real-Time Environmentl Tracking

Inmy experence

managing global commercialsupply hains, bulk peptide APIs sored i fozen liguid o

(S8 circlent(C1S).


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/

Jaive humic er
o ligh e hermal

productqualy is compromised

Navigating International Customs and Regulatory Clearance

miigston protocols fr commersalpepide shipments:

Primary Risk Area

S20cicton [Rt—
Resuluory
Compliance D)
declarvions cumenation on e pckaging
Contaner
i
EAT R ——
Moisure  Condention doring buidty  Hemetcly el primar vl e
ngress
conaining acivedesicea:pcks
Lot Primary Risk Area Reauired Miigaton Protocol

Customs Hold - Dry e sublmation cding 0 o by €0 b pors s

e oo
eaiacorsrtmattai

Ry g
Complanes echuatons ‘documentation on outer packiging.

o s s iy V7 ATt ey
Cor el R —————

Hermerclly s primary vl side

Moksture  Condesution during huidy sk
- v s i

Upstream Raw Material Security and Green Chemistey Transi

Opersing st s

NON-Dimethylormamide (DMF) and N-Metiyl- 2 pyrelidone (NMP).

leating C

Custom Peptide Synthesis Modifications and Specialized Formats

pepde sy
lives ding
Transducrion
dieases, with
pharmacokinetc profcs.
{C00) S atthe
sructural and funcional adantages:
prtincoupld epiors (GPCR).
intermaleculr dimer aggregaton.
prtecing frgile amide backbones from clesvage,
distine therspeutic oranalytiel cspabiliies:
This mechs Pl and sl
GipLP-L " A
Hours to weekly administatons.
assays.
actos primary modifcation ormats
Modifcaton Form: primary Impact on Amaical
Blologcal Proces. Characteizaton
Objeive Compleiy
NTermina Actylat Eoppidase Lovieweued  Miinal sinple
Tormina Amidato protction: e ety nsesin el weigh il
mnepriin g aniend (SDekm - 42ten(
ke s ceicanydide  Dal$ o sctlaton:
orrkamde St DalS for
esins amidstion)
Dislide Band Formation Conoematonsl Moderueto Reguirsanbogonal
Ontramotecsar) subilzion; High roqies ping (LCMS
st otogonsl Cys et o vty
reeportining procionsad ot dsolide i
ity highbuion inkage
Lipidation Faty Add Exendet High dernds Al HPLC renion
Conjugation cralainghle  specilzed  bolavor,nreases
Weviareersive  smmaGly ydophobic
comalbunin oksrsand  inacionsriiog
asciaion ami modiedmabil
s
cockist
Heat0Tal Amide Ccliraion Compicte Ny bign Bl it
odaperias i pertomd wcce gments
copepidise underkigh  during andem S
s od dionin rgmenation anlysis
Mowive ol i phase o
specialad o
Stable Iatope Labeling Il sandord Lowprocess b prcsemass
S UCY SR NS) kg o impetiuses it while presring
prse L expenive exactcromatogrp
MM e wion ines
copevic e enched P
monkoing oo st
uding bocks

Modifcaton Format

Primary Biolgial Sy Process  Impacton Amalytial
Objectve omplesty Characterizaton

Lo Nl sl e
ol drvonron i St~
P i 43 DS
et
e s
[— [—
e o
sndog s et
Conugion i it g i s

Gulikersand  bydptoticmescions


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

Modifaton Focmat

vl s
abumin ssosstion

Primary Bolgial Syhess Procss  Tmpacton Amlytal
Oblecive Complesy  Characerzation

optimized clwage. roiring moied obile
il protocols phases

Compie [T —
[Re—
ot o sequenc fgmens duing
Heno T A Cchnon ol ndem S gmention
et syl low- s
s sl suport

L —

bl sotape Ll

cxpensie ope. il prsevng vt

s e
e e O caiched e chromaographic tcton

aminacd g tines
blocks

Techniques ke

sequences hat were once considered unmanufucturabe,

Commercial Seale-Up Economies and Cost Optimization

herapeutcs, where chernicalsyntesis cots scale down predictaby with volume, peptide

atevery step ofthe synthesis workllo

Primary Cost Drivers in Commercial Peptide Manufacturing

opeeational acors dominat the balance shect:

HATU. PYBOP,or DICIOxym) o v couplin eacions e 10% complton. I e sl

0 5074 of s o st expendies.

undnsand wass management coss

Step-Yield Optimization and Automated Process Technology

Analyial

reducing totl solvent consumption.

15% 10 30% while

e
By
required monomer exceses.
Comparative Economics: Batch SPPS vs. Continuous Flow v. LPPS
sequence engt,
ofkey cconomic nd opersional metrcs seross synthesis modaiis
Symbess Satvent Relathe Cycle OptimatScae & Capla Iy
Mebodelory  Comumption  Tmeper  Commercal  (Capby)
WhgAr) o
BachSPPS  HE.000- S (0. Clial o Vi
o) @i Scle Commercal

serstle
(k- S0ken  muipuese

Contiouous Fow o (60 (- Pk Modera-High
sers. e
spciliedlong specsisd
sepences ot
LiguidPhase  Low (100300 Sow (Reirs | Higholame Highs
b memedine Commarial doticaed b
Synhess (LPPS) olsion)  CLo0kehe syt
Sonpepides) it
HOMASPPS.  Moderwe (00 Motk Commersa il High exesive
P Sepment 12001) e i rodctonof ity otpint
Condenvaton fognen g pepides (30 andvlistion
e amino et reauiemens

ot Commi s
b bt st
. ! 500 kgiyr)
o

Contnuous Pl Medium (00 Uir-Fasi (15 10k Sampans &
swrs Loty mins) o *
seqences

Stow (R igh Volume g cosom

PeptideSyatheis Lo (100300 L) s Cormerisl (1000
wres) olaion)

s o
micrllidic preked
bt

Je—
mulipupos ectors

e i

et

e

ke short pepids) sy e

Motke
ISP LIS e 0. (Pl rodcionof g

-

Conmercislmuli-un High
e

Importing Peptides vs. Domestic US Sourcing: Risk Analysis

iy oty and
fgmen pepides (C30amnevaldaton
i st e

equire caefulcvauston,
mparing Pepides vs Dmesti US Swring ik Anysis

from U: "

Inmye

Hamonized

6640

and fnanis osss,

developers o el qualtycontol fures:

e e cotias eperass moniorin bt 20°C and -H0°C slngsds st

i
s e 0 oy, oxidtion,ad v sgercgtion

Can You Manufucture Peptidesin the US?

Files (DM crrpan it Panneing with .
chain logisis, nd simpliies on-site quaicy contol aus,
Supply Chain Resilence: Dual-Sourcing and Safety Stock Architecture
del p— »
adiionsl
w6

The Impact of GLP-1 Therapeutics on Manufacturing Capacity

Glcagon-Like Peptide-| (GLP-
a5 Semaglside, T

fceptor agonists and mlt-arget sgonists. Therspentis sch

muli-ton industria production scales.
et o GLP-I Therspeicson P Manufcing Capsy

“The Muli-Ton Scale Challenge Driven by Metabalic Agoniss


https://www.bachem.com/knowledge-hub/
https://www.bachem.com/knowledge-hub/
https://stevengrantdouglas.com/peptide-synthesis-manufacturing-core/

of pepide APl synihess

viblecrude puritiesprior t purificaion.

lesding © int

COMO landscape. Fcil

o perbath.

market o secure CDMO capaci

equipment design cros hre key areas:

inprove coupling ineics, s lower ol id volus e,

s

B
dedc. v i

prnm——

Future Trends in Industrial Peptide Manufacturing

I my experience advising biopharma eadersip on CMC (Chemisty, Manufactuing, and

chemistry iniitives,
my work
pepides exceeding 3010 40 residus.
Fully Continuous Microfluidic Synthesis Platforms
flow

advantages over siandard baih SPPS:

sauences.
+ Rapia Therma
(60°C 08170 withot promoting hisidin o i rcemiztion,

st asimens i .

Complementing microudic continou patforms are chemica innovations ike Tag-Asssed

PPS workflows.

in difficul,hydrophobic sequences.

The cincal success of metabolc therapis,parculrly GLP-1 and dusl GIP/GLP-1 rceptor

delivery formats. Acconding to 4 landimaek analysis published n Sgnal Transdction and
Targeted Therapy

delvery architcetres:

osingnervals from dily fectons  monily o quartrlyadmisation.

Green Chemistry Alternatves and Mega-Seale Capacity Expansion

coupling eficiency.

Concuently

sategic conslidtion:

4431
@l Peie Group Conorte Asoupssmea, 2026
Strategic Checklist for Sourcing Peptide Manufacturing Partners

Ty audi
pracice,
104

10point

opecationl baseline:

deficnic inthe preceding 3 mont.

NMR), il i (CD) o sondary st verftion

compy ith evohing REACH and EPA regulor mandatcs
B

arc
ity and temperatns ogeog (Mt Logistie Cold Chain B, 202,

i scid cnornrc mpartie o e i 0.5 pr e

srong rw macrist
Sy chain sdundaney, andclerneltual propy prtcto framenorks,

Critcal Questions for Facillty Quality Audits

the following argeced questions:

petideaxdution o ide<bsinslkybion™

i ssembly 5. niohydr Ko s . stomated UV monioriog)

b switching prfcation olumms b it pepide API?
o i
[ ————

xalnting 254 o 280, which can e sromsti o conjge mparti,


https://www.nature.com/articles/s41392-022-00904-4
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/

DV, ate.

aniiially o supees b ity shouker pesks.

i ix: Evaluat
Evition Resarch Compounded Gl Commercial P
Paameer Gr ey GuPAPL  amt
®uo) (Phase )
Tl Buch  dms S0s 105 ke ok Sk L0k
pur oo zonon oz
Thrshold
o,
Sybess Aol vomsed/Semi- Large Sl Lang SPPS LPPS |
Metbodelory  spPS Avospes s Contiuous
Hybeid
Rean TEA Notsty <10 <os v
Limit specied (Exchngeto (Pamaceically
Accwe) Bl
Reptory  BascCon  CobEndown,  FulBach  Tpell DNE,
Docomentation | &Mss  Subibty Reconds,IND  NDABLA Dosir
S
Qualy Syiem 105001 <GP/ Use Acmpa
Bascine SIS 20211,1CH 21021L,1CHQT,
@ Gl A
Tormaround! 5-15 2-avesks So6Moms - 12 Mahe
LodTme  Businss (Canpuizn Bse
Clica v
Evlustion Research  Compoanded
meer Gradeuo) sy ATt Commral<arArt
oo sosm FUE

Aol Avomaed Semi-Auo LargeSele Ly SPRS L9PS.

Methodology  SPPS s L —
Redasl TN Nor sty . T e —
o b O
Acste)
Fulacn
Ry BacCon& ConFodooin, 11T h Tpe I DVE NDABLA
Documcaratan  MassSpes iy " Dusser
oo SOMPIUSP HCmRPm 21 CRAn2021)
ISOROL_gggorctorsiciors 210211 1CH Q7 1CH Q7. Glosl Avdits
soas [—
B Days 24 SN ey

Frequently Asked Questions (FAQ) About Peptide Manufacturing

@ how do U
Yes,
US-based
ContenPharma Colorado, AmbioPharm, and specialized
and

generally ndia,
ignificantisk mitigtion for biopharma sponsorsargeting FDA approvals. Tnmy experience,

removal essntia for cinical APIS?

concentatons of -

il TFA
forml coMos
esidal "

9% NMR spectroscopy:

What are the technical differences between Research Use Only (RUO), SO3A/S038.
compounding, and commercial cGMP APY manufacturing?

ity valid

assurance documentation,and end-use egaliy:

cried aldaion.

andcomgeshenive DM Hlings suppocing maskatiog utoizations

filure?

bused o several srutural parametrs:

butlngerchain
Techical
Specfcaton 2025
o oxiduion e prcse chemica supecsats
Lees?

iz (100 ki per o) signifcantly ower sent volues
B

sepences.
ther pipeine?
here is nosingle est” pepide manufacurr uiversally; evalation must alig sl with
your caty-stage
10
complexiy (e . exclic pepide
i p——
and
powders?

bz codiions, il betwcn 20°C and-K0°C depending o e ICH sabily sy
protcos My Logitic Cold Cha B 2025
B —

PR ——

Jrtt——
What Is Peptide Manufacturing and Why It Matters for B2B
Buyers

fi—

According (0 macke escarh published in Sgnal Transdcion and Trgeted Therapy (2025),



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

How Peptides Are Manufactured: Core Synthesis Technologies

s

CAnaSpee TeemicalSpecifcaion, 2025).

picalyuder 1015 amin i) prsdud t mli-logram o i o o

el vohumes

[T ————

e
i syt pepides (Bchem Knowledss Hh, 2026

Chemical e don Protacols, Cleavage, i

A
cockus

Lys,His). Becase
matril,
ing Hazardous Solvents
N,
P,
inducing.

“Technical Comparison of Peptide Syathesis Methodologics

s e
Sibs O Poion Patcaton Rt
Nedoury S Sobe By St
s 2w G G W own
i Sy e —
G e
S oA,
.
iosits | Mer o | @i Mokerie o
— o
e, st
.
o o N s s G
[ D e
Consenton o) o g
= SR S R w—
@ s otk e
.
[,
e
Recomtin | S0amie N Complex(Cl ey i
Prion e () S ——
e
e s
Metmaon Ty n
e Y Footprint o
st e G 00 i R R oot
P s ks oo e O
- [—
Ut 2015 wige S e o
L e
e
T _— s e
et i K gt MO e
Condensatie o et therapeutic chains.
hsgepongons
APs) amin acids muli-kg. e P bydrphobic
-
i Mo Comppcat VLY, e
o
How to Choose the Right Peptide Manufacturing Supplier
oo
i .
Asopi -
when
im0y L oo
o
-
ool ol <03 U ol s,
Regultory Tiring: RUO vs. 03503 Compoundin 5. <GP AP Production
i
s e sy v
o
s
e
What s the Best Pepide Manufactarr?
s e
. i

PolyPepice o

exensiv malikogean <GMP cpabilis

specilizsd fcilis ke Zhesjng (GenSeript Prodct New, 2025

escarh pepiesfor preclineal seeing

Vendor Evaluation Red Flags

the following operaionsl shorconings:

ulinseument ncration

orcellulro snia modes

gy it fr s cliing SOMP redins.

pons during sl

Can You Manufacture Peptides in the US?


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

151t Hard o Manufacture Peprides?

-

orcxtndod couping eyl a et emperatues.

spare i saded HPLC.

US Domestic vs. Offshore (China/Indis) Manufacturing Trade.Offs

nertons cok-<ai ndlin (ercey Logisis ColdChon B, 2029

Forcampic

maractin h more fsacalypdicabeong e sty

y »

Sepvise protoco:

T ———

ol seqences.
B

ey

Is it hard to manufacture peptides?

FChemiclcompleiy and sl sing i epide mspafictring

sequence-

han 74% before purication.

include:

s

andcasing ot o delton sequeees

- Racemzaton: Th ctivation ofcabyls acid goups dringcouping saposes s a-<sbon

st sh s HATU o DIC Oy s opimied esction i,

exmonimrly diffcl o remove during downsrca pocssing

st Iysin, i), B
[N T————
Can You Manufucture Peptidesin the US?
Yes,pep
For P
10000
Bouldr,Coloradt
sccess 0 FDA
product nten:

o i Cstom v, 2025,

n

ipecion o supply commeril dru predcts

CGMP sandards He

ecycling, nd spcislized snalytieal insirumentation

How

do you manufacture peptides?

63ty pepic symboss and puifinionppeine

1. Upstream Synthesis Srategy Selection

choosing

the cor chemicalor bioogiel platfo:

s

r

propenics fhyduphoticsequences.

e

scondary cneymaie s

2. Deprotcction, Coupling, and Green Chermistry St

HATU)

e sequence continution.

g and Global Deprotection

Highy escivecarbocations enerated during side-<hain depotecion.

dithiothritl [DTT

. and water) o tap

4 Reverse-Phase Chromatography and Counterion Exchange

%
1 ) Reverse-Phsse
. Yor '
Clromatography (UPLC). The process nvolves:
b
e
o swap o

st o fs st a chlorid sl


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/

S Lyophilizaton and Cold Chain Logisties

FCand S0°C

6. Analytical Characteization and Quality Control

Liquid 1

togonal UPL

o clinial adinistation.

Comparsive Ansiyssof Pepide Mansfsctring Methodlogcs
Methodology  Optimal Vied & Cost Green
Sequen praic

gl
o Producton Chemisry
Seae Potetal

Sywhess aminoseids Mol miereto-  (rastoning o resarch
s Kilogams highsabvert 2- g,
cont MCTHFICPME)  cimical APl
LguidPhse 2010 M Voyhigh  Highilow  Highvolume
Syhesis mioowids | Kiogams  sowp  mlhesohen | shontpepide
wres) Wes yelow o) | dupsies.
ittt Carmoin)

Hybria Do Grmse  Compler Modeie Symieic

Sgment aminomcids Kigams mulisep protins

Ligaion o high complex

(cers) it et ket

TuAvied 00N Kiogms Bl Modemelo  Dillciin
Sybors amivosits 1o wator  High symbese
e Commersisl e fe—

v scences meli

am

SOuwmino  Kiogams  Hghupfoo  HighWe  lncwin

Exprosionacis [ — [ mimeics,
femeniaion) Lo chain

persramcont hormone

Comparaive Ansissof Pepide Manufsctring Methodologes
Optimal Typicat

g VY gt o Gt i
s ol i
A o120 G step process; high Moderate complex folded
Ligation (CEPS) amino acids Kilognams i con structures
J T v— i
sy 0 ol ety Moo TS
Recombinaat >S0aming Kitogrmsto 2 I (g [P mimetes
Expression  acids Tons. O, ption) foneshain
" low per-gram cost hormon analogs.

What is the best peptide manufacturer?

Determining th "bet”peptide manufscure depends enirely on you project’s phase, et

optimized for
ingredient
scleup
with ol
Trsasduction nd Torgsted Therspy, 202
COMO pr
Leading Global Peptide CDMOs by Category
the op Tir CI
hemselves actoss spcific drug development milestones:
+ Commercil Scle & Lrge-Volume cGMP API
B 100 L st capcites
i North Ao (ConPhany P Relcse 2020,
Jrm—]
e
Knoulslec Hub 2020
© FastTrack cGMP & Neotigen Prsonalied Pepides
(oS Pt News. 2025
s Noch Amaricaand v
« Research-Grade and Caalog Synihess:
B sendossch s
Pepiden. P 15 businss
A Professional Feamework for Auditng a Peptide CDMO
MO aginsc
four core evaluaton illars
2 Amlytieal nfasiructure and Orthogonal Vadtion
uric, W NMR capabil
(DM, pipeidne, TFA).
3. Scae-Up Thermodymamics and Capacty Matching,
sale (1 on), DMOS mi
validation
FRCN————
Notc iy clinical
200 depending on
0as)

vible over the ommercal ifecle of the molecl,

Understanding the Step-by-Step Industrial Peptide Manufacturing
Process

o

campaigns begin

opecations.

standard, whereas Wang or 2-Chlorotity hloride (CTO)resins e slected for C-terminal acid
sequences

© Depratection: The N-rminal s stop i voved g oty o, sy 208

g

phosponium coeping ssents—sach s HATU, HBTU, o DIC/Oxyma Pore—to iz
rcemization, rtiully t e eioes ke Cysicinesnd Hiticine

Downstream Cleavage and Crude Extraction

and clea

o5
Hibersted carboetions t esciv sde chains (such s Tp. Ty Met,and Cys).

Scavengers suchas Trisopropylsilane (TIS), 12 Eihanedihiol (EDT), watr, and dithiotheiol

contifuged o fillerd, and dried 1 yild a crude pepide 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/

