Making a fragile peptide measurable and usable as an injectable drug

Psoriasis is described as a skin disease, the immune system and sensory nerves help shape the
disease process. Calcitonin gene-related peptide, shortened to CGRP, is one of the nerve-
derived signaling molecules that is linked to skin inflammation. A shortened fragment of the
peptide, called CGRP 8-37, can block some signaling caused by the whole version of CGRP.
That makes it interesting as a research molecule and as a possible starting point for a future
treatment strategy.

Before a peptide like CGRP 8-37 can become a realistic medicine, two practical questions
need to be answered. First, can the peptide be measured, detected and observed in a reliable
manner? Second, can it be formulated in a liquid that stays stable and works for injection
under the skin? This thesis focused on those two questions.

The development part tested how CGRP 8-37 behaved after being dissolved in different liquid
vehicles and observed what happened when they were stored over time, regarding stability.
The peptide did not behave like a table salt or sugar dissolved in water. Its apparent stability
depended on concentration, the vehicle used to dissolve the peptide and contact with container
surfaces that the samples came into contact with, such as storage vials. Low-concentration
samples often lost measurable signal more strongly than higher-concentration samples. This
led to an experiment where a protein called BSA was used to coat the inside of the storage
vials, acting as a barrier between the peptide and the glass vial. The goal was to see if the
peptide was getting stuck to the vials and therefore not getting detected when the samples
were getting measured. In theory this matters more with lower concentration samples since
only a set amount of peptide can get stuck to the containers before there is no more space for
the peptide to stick to, for higher concentration samples this amount could be neglectable, but
for smaller concentration samples most of the peptide could get stuck to the container vials.
The results were that samples stored in BSA-coated vials gave higher signal in several
conditions, which points toward that the peptide is sticking to glass or vial surfaces as one
source of peptide loss.

The analytical part used HPLC, a machine that can be used to separate and quantify
chemicals. For formulation samples and LC-MS, a machine that can separate and quantify
like the HPLC, but can also identify chemicals, for blood-matrix experiments. HPLC worked
as a practical tool for formulation and stability screening. In pilot experiments, CGRP and
CGRP 8-37 signals changed rapidly after blood contact. In one experiment, signal decreased
strongly between 30 seconds and 10 minutes. In another, an inhibitor-containing preparation
gave unexpectedly high CGRP 8-37 signal while CGRP stayed low. These results do not yet
give reliable concentrations in blood. They however show why blood sampling needs tighter
control before volunteer or patient samples are analyzed.

The main conclusion is that CGRP 8-37 development is dependent on analytical control. A
stable formulation cannot be judged if the method loses peptide to surfaces or sample
preparation. Blood levels cannot be interpreted if the peptide changes during handling. The
next research step should combine rapid blood quenching, internal standards for LC-MS, pH
and osmolality testing, and long-term formulation stability studies.



Ad gera viokvaemt peptid mzalanlegt og nothzaeft sem sprautulyf

Psoriasis er lyst sem hudsjukdomi, en Onamiskerfid og skyntaugar taka einnig patt i
sjukdomsferlinu. Calcitonin gene related peptide, skammstafad CGRP, er eitt af peim
bodefnum sem taugakerfid getur losad, en pad getur haft ahrif 4 @dar, hud og dnemissvor
likamans. CGRP 8-37 er minkud utgafa af CGRP og getur hindrad CGRP-tengdar bodleidir.
bess vegna er pad dhugavert i rannsoknum 4 sjukdomum par sem taugar, bolga og hudvefur
tengjast.

Adur en peptid eins og CGRP 8-37 getur ordid ad raunhafum stungulyfjakosti parf ad komast
ad gera tvennt. [ fyrsta lagi parf ad vera haegt ad mala peptidid med areidanlegum heetti. i
00ru lagi parf ad leysa pad upp i vokva sem helst stodugur vid geymslu og vid medhondlun.
Oft getur verid erfitt ad vinna med peptid, par sem pau geta brotnad nidur, lodad vio gler eda
plast, myndad agnir eda fallid ut ar lausn.

[ fyrsta hluta verkefnisins var skodad hvernig CGRP 8-37 hegdadi sér eftir ad pad var leyst
upp 1 mismunandi vokvum og geymt yfir tima. Peptidid hegdadi sér ekki eins og bordsalt eda
sykur i vatni. Stodugleiki pess virtist radast af styrk, leysivokva og snertingu vid yfirbord i
ilatum. Syni med lagan styrk topudu oft maelanlegu merki hlutfallslega meira en syni med
haerri styrk. Syni sem voru geymd i glosum hududum med BSA, proteini sem getur minnkad
hlutfall peptida sem festast vio yfirbord & glers og tilraunaglasa, med pvi ad bua til filmu 4
milli glasins og peptidins. Magn peptida sem festist vid yfirbord skiptir yfirleitt meira mali i
synum med minni styrk, par sem adeins dkvedid magn peptidsins getur fest sig vio yfirbordid
adur en ekkert plass er til stadar fyrir fleyri peptid ad festa sig. { synum med haerri styrk getur
pessi yfirbordsfesting haft hverfandi ahrif, en 1 synum med veikari styrk getur pad gerst ad allt
peptidid festist vid yfirbordid. Nidurstddurnar voru ad i sumum tilvikum var haerra melanlegt
magn pegar meliglos voru hudud med BSA. Pad bendir til pess ad hluti tapsins geti stafad af
bvi ad peptidid festist vid ilatid frekar en ad pad brotni adeins nidur.

[ greiningarhluta verkefnisins var HPLC, maliteeki sem getur adskilid og magngreint efni,
notad fyrir moétunar- og stodugleikasyni. LC-MS, malitaeki sem getur adskilid og magngreint
eins og HPLC en einnig borid kennsl 4 efni, var notad fyrir tilraunir med blédsyni. HPLC
reyndist gagnlegt teeki til ad fylgjast med motunar- og stodugleikasynum. I forprofunum med
blédsyni reyndist hins vegar erfitt a0 mela CGRP og CGRP 8-37 med fullnegjandi
areidanleika. Blo0 er flokid syni. Ensim geta brotid nidur peptid eftir synatoku og
mismunandi medhondlun syna getur breytt pvi magni sem malist. Pess vegna tti ad lita a
bléotilraunirnar 1 pessu verkefni sem adferdarproun, en ekki sem endanlega melingu a
peptidmagni 1 folki.

Meginnidurstadan er su ad préun & CGRP 8-37 byggir 4 goodri greiningarstjornun. Ekki er
haegt ad meta stoduga lyfjaformuleringu ef meliadferdin tapar peptidinu i yfirbord,
synamedhondlun eda undirbuningi. Pad er ekki heldur haegt ad draga alyktanir um magn
peptids 1 blodi fyrr en adferdin neaer betri stjorn 4 nidurbroti vid synamedhondlun og
endurheimt. Neastu skref @ttu pvi ad vera skyr: baeta blédsynamedhondlun, proa LC-MS
adferd med innri stadli og rannsaka betur syrustig, osmosupéttni, siun og geymslustéougleika
fyrir aframhaldandi proun CGRP 8-37.



