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Summary answer

Summary:

Prodrug sa prodrugthatis  When remdesivic enters the bady, it undergoes a series of metabolic transformat
« Favipiravirs Approved n Thailand for COVID-1S tregtment (5risubt o ol {ts active form, (ROVTR) g (sher Hereis o step-by (s ot
J, Chavr Meh (Hua et ).
« AntinflammatoryAgents {Bosu, Chavda & Mehita, 2022), (Hua et ., 2022) N R e
: s _ o redveeinia |+ Tt of RdRp: RO-TP competas with adanosine-rphosphate for incarp ﬁ/&E{JEF. | 5] {Z'S . (Baki
P e viral ANA chain, Gnce incorp: it couses delayad tion, the X . i
[ .202) o opho
« Tocilizumab: An anti-IL-6 agent used for its potential elinical benefits ("""‘"': and preventing the virws from replicating effectively (shen, 2023} 1 5 2 7 = hydre
. Bosu, Chavda & Mehta, 2022), (Hua et al,, 2022), [Glen et al,, 2023).
{Lima-Moroles of al, 2023), (Wahlstram of o, 2024), a ) ) 44 4)( Ex 5
* Barieltinib: Approved in Japon for its antl-inflammatory and ontiviral effe | gremrte -~ pa— N
fonimoto st al 2022), Wahlstrom at ol 2024) . = PaN = squer
Savers COVID-19 casss. Clinical studies hav shown that it can imprave clink Z fom) =
- Combination Theraples: reduce recovery time in hospitalized patients (Shen, 2023), (Basy, Chevea & b “ aleg,
etal

(Kanwar et al,, 2024). Howeves, its efficacy is limited, and it does nat address

* Interferon beta-1b, L ‘and essocioted with severe COVID-19 (Hsu et el 2021), (Gunst et al

improvement (Lima-horales et al, 2021

2021),

. " - .l Despite its ant

tivity, remdesivirs
al euteomes remains modest. The WHO dees net
dence of i

hah et al., 2021).

{Lima-Marales et al,, 2021}, mortality and verall clini
s use due to insufficient

(Hua et el 2022},

Kanwar et al., 2024

Tn surmary ramedasivie wirks by inhihiting tha virl RNA nolurarnes. thise hinck

Additional Metabolites: Another significant metabolite formed is GS-441524,
predominant and persistant metabolite in human blood plasma (Zheng et ol
(Bakheit et al., 2023), (Divya & Shabeer, 2024). GS-441524 is also noted for its |
against SARS-Cov-2 and has advanty h as easier synthesis and lower t
to remdesivir (Zheng et al., 2022).
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Summary answer
Advantoges of GS-441524 for Treating COVID-15:
* Efficacy: G5+441524, the parent nucleoside of remdesivir, has shown strong o
SARS-CoV-2 In vitro and in vive (Zheng et al, 2022), [Lel et ol 2022).

1524 by bl
tial far oral

 oral | bioovailebil

studies, suggesting pot which is a significant ar
remdesivir that requires intravenous administration (Lel et ol 2022), (Xie &%

+ Safety ond Toxeity: Preliminary clinical results indieate that erally administe

GS-4415249 8
CUARAEVIA PR

Oral Bioawailability Challenges: Despite its favorable bioavailability, the oral

. The active metaboll

is found in high concent
circulation, significantly above the effective concentration needed to Inhibit !
(Divya & Shabeer, 20;

3). G$-441524 also accumlates over time, reaching a st
of treatment (Divya & Shabeer, 2024)

maystill face the necessary ic exp
|Cox et al., 2021)
TS O Mot 1N vIv0 MOTE e, WneT may T e

ure to be
intravenous remdesivir (Wang, Yong & Song, 2022),
ort o =

and require more frequent dosing (Zhou et ol 2023}
= Potentiol Tosicity: There is evidence suggesting thot 65-441524 con couse rer

drug-induced crystal pathy, as observed in veter| {Furbish

In summary, while GS-441524 shows promise due to its efficacy, oral bioavailabil

nunfile it facas o) o

and nn

{Ems-aa1s2¢pIO R IRIE

how summary steps PPy

Rage:

Ar-generated content may vary in quality. verify impartant information. Learn more A

Summary answer
Improving Oral Bioavailability of GS-441524

To enhance the 441524, several strategies have be

explored:
* Prodrug Development:

* G5:62276:Thsprodrug has shownhighoral blaavallbily n non-human pimates and
n 15 10 GS-441524 in the plasma and lungs,
maintoining antiviral octivity against SARS-Cov-2 and reducing viral load end lung
pathalogy in a COVID-19 mouse madel (Cox et al., 2021] [Xu et ol 2022]
+ NCD 3 (Obeldesivir}: Anather prodrug, NCD 3, has demonstroted improved arol
bisauailability comparad to GS-441524, dalivering the bioactive metabolite effactively
R Iy in Phase 3

AIRE T =7 T ERES

* Chemical Modifications:

through

4 have shown improved oral

* Mono-issbutyric Acid Esters and Lvaline Esters: These compounds (5, Sb, S, 5d) have been

synthesized to improve cellular permeability end exhibit stranger antl-SARS-Cov-2 activities

thon 65441524 (Wel et ol, 20211

'+ 5-OH Simple Ester Prodrug: This modification has significantly improved the oral
absorption of G5-441524 (Zhou et al, 203},

* Formulation Techniques:
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Potency and pharmacokin
derivatives against SARS-C

Daibao Wei ° ¢, Tianwen Hu ° 9, Yumin Zhung <, Wei Zhen
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https;fdoi.argf101016/.bmc 2021116364 2 drawbucks or limitations of the isobutyryl ester

was the tri-isabutyrate prodrug 5g-HBr:

prodrug;s. However, it does provide some insights:

e

Abstract * The tri-isobutyrate prodrug 5g-HBr exhibi Stabil ty in simulated intestinal fluid (SIF):
strac excellent oral bioavailability of 98.7% in r
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* The 3-isobutyryl ester Sa showed good stability

The nucleoside metabolite of remdesivir, GS-441524 This was higher than the oral bicavailabil i e

efficacy, and is being evaluated in clinical as an oral «

However, this nucleoside has a poor oral bioavailabil two mon D*lSDbutyryl esterp rodru gs: ﬁ% 5 ¢
A

—_ ’
B

z
[
may affect its therapeutic efficacy. Herein, we report - T orTLonL -
ith modifications on the base or the sugar moiety, j: \ﬂﬁ\ ‘ = o
wit = " N E ! le\ —
including five isobutyryl esters, two 1-valine esters, ¢ %%L’I‘im% . [}
nucleosides, only the 7-fluoro analog 3¢ had modera emaining after 4 hoursin SIF. 1 -
phosphoramidate predrug 7 exhibited reduced activ . EI I E&EE El HE*UﬁH r __] ential for first-pass metabolism:

prodrugs, the 3’-isobutyryl ester 5a, the 5-isobutyry

ester 5g hydrobromide showed excellent oral bioava "=~~~ P e s s ey Jue to the high level of esterases in mouse
respectively) in mice, which provided good insighti candidate among these high bIDGVGI\GbIlITY plasma, the parent ester prodrugs were hardly
optimization of GS-441524. However, based on the data presented, the- detected, suggesting potential for first-pass
isobutyrate prodrug 5g-HBr appears to hawve metabolism. 2
highest oral absorption in mice. Need for further evaluation:
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How can I test the effects of additive manufacturing on the structure, {I:llu\ur'ﬁ Ej-l Ej Iﬁklﬂlﬁkﬁjl Ej

mechanical properties, and crystallinity of polymers?
Xy i i ] # 2
ﬁﬁ h?)sijlb\—n

Summary answer

Testing the Effects ofAdditive Manufacturing on Polymers

To test the effects of additive man ﬂlm ﬂlﬁ?&bmo@.};%ﬁ] }‘AS D é

ifft:rfﬁl'.::f:::f;(mﬁa’%@ﬁ¢$ﬁk§ﬂ—FL'%'*éi ©) HR=ENE
* R R e S AR RIS DL

* Crystallinity Variability: Adjust
within the polymer part, which in turn influences mechanical performance and chemical
stability (Lee et al., 2022), (Hart, Dunn & Wetzel, 2020)

S ~ ‘
I HFAELS
* Thermal Cycles: The complex thermal cycles during additive manufacturing can alter ’1.' I /) 100

microstructures, impacting mechanical properties such as tensile strength (Lia et al., 2018).

#*2. Mechanical Properties:

* Internal Defects: Monitor for internal defects like voids, which can affect mechanical properties

and lead to failure in lattice structures under stress (Wei et al., 2024).

Print Orientation: Investigate the effects of print orientation on mechanical properties. For

instance, layer arientation can affect tensile fracture behavior and anisotropic mechanical
performance (Palma et al., 2019), (Dai et al., 2024).

* Process Parameters: Vary process parameters such as infill pattern and density to observe
E L changes in tensile, compression, flexural, or impact strength (Vallejos Baier et al., 2021). In
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ARTICLE

Article
Increased fracture
toughness of additively
manufactured semi-
crystalline thermoplastics
via thermal annealing »
Kevin R. Hart, Ryan M. Dunn,
Eric D. Wetzel

Polymer « Volume 211 - 2020

&, Export article as CSV

ELSEVIER
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EXPERIMENT /STUDY

/\  Fracture toughness testing

/\  Differential scanning calorimetry
(Dsc)

&

LG

GOAL

To evaluate the critical elastic-
plastic strain energy release rate
(JIc) of the interlaminar region of
additively manufactured single
edge notched bend [SENE)
specimens made from polylactide
(PLA) polymer, and to study the
effect of post-print thermal
annealing and cooling rate on the
degree of crystallinity and

fracture toughness.

To determine the maximum
enthalpy of cold crystallization
(AHcc#) of PLA polymer, which
establishes an upper limit en the
degree of crystallinity that can be
induced using common heating

and cooling mechanisms.

MATERIALS

Single edge notched bend (SENB)
specimens measuring 100 x 20 x
10 mm, fabricated using fused-
filament fabrication (FFF) with L.75
mm polylactide (PLA) filament,
printer nozzle diameter of 0.5 mm,
nozzle temperature of 200 °C, bed
temperature of 50 *C, 454 layers
with [0/90] orientation, 2
perimeter shells, 100% infill
density, layer height of 0.22 mm,
12.7 pm thick poly-imide (Kapton)

tape as pre-crack notch.

PLA filament (1.75 mm digmeter)
pelletized by manually cutting
into 10 mm segments, fed into a
twin-screw micro-compeunding
machine at 200 *C and 50 rpm for
10 minutes to create an
amorphous melt, then quenched

in an ice water bath.

Ev B a5

BARISEIRTT .

METHODS

SENB specimens were subjected
to post-print thermal annealing at
160 °C for 2 hours, then cooled at
various rates (quenched in ice
water or cooled at 1°C/min) to
induce different degrees of
crystallinity. Fracture testing was
performed in three-point bending
in displacement control at 0.5
mm/min, with crack propagation
monitored using a CCD camera.
Fracture surfaces were analyzed
using optical and scanning
electron microscopy.

The quenched amorphous PLA
extrudate was dried and then
subjected to a heat-cool-heat DSC
cycle between 40-200 °Cat 5
°C/min to measure the maximum

enthalpy of cold crystallization.

RESULTS

As-printed PLA SENB specimens
had an interlaminar fracture
toughness of 2.73 £ 0.48 k)/m2.
Annealed and quenched
specimens (amorphous, 0%
crystallinity) had a toughness of
5.62 + 1.81 kJfm2. Annealed and
slowly-cooled specimens (25%
crystallinity) had a toughness of
only 0.63 + 0.017 kJ/m2.

The maximum enthalpy of cold
crystallization (AHcc*) for the
fully amorphous PLA polymer was

217)/g.

FEERIIEEIL, FXIS ARSI TILR

CONCLUSION

Annealing can increase the
interlaminar toughness of
additively manufactured PLA, but
only if the material is quenched
rapidly after annealing to
maintain an amorphous state.
Slow cooling after annealing
results in high crystallinity and

low fracture toughness.

The maximum enthalpy of celd
crystallization establishes an
upper limit on the degree of
crystallinity that can be induced in
the PLA polymer using common

heating and cooling mechanisms.




¥R . REFrEsbE e
SHERDF: IRESSGAE S AT
hsERTE], $HTBRE—NERISHAFRERRE, BOERRRINEEHEE, LIEEsRUIEME

—E

MR A EIRE

Download full issue

g Jﬁ‘l Bioorganic & Medicinal Chemistry

P
ELSEVIER Volume 46,15 September 2021, 116364

(7] Reading Assistant
Potency and pharmacokinetics of (
derivatives against SARS-CoV-2 Ouestions you could as:

Daibae Wei ° %, Tianwen Hu ° %, Yumin Zhang %, Wei Zheng * %, Hoitae Xue 3 What antiviral activity was observed in the
Yuanchao Xie ® A B Hajia. aiso * ¢ A B synthesized GS-441524 derivatives against

Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CaV-2)?

Show more Vv

+ AddtoMendeley o Share 99 Cite

https:fidoi.org/10.1016/j bme 2021 116364 A > What dosage of GS-441524 was found te
suppress Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CaV-2) replication in

vivo?

-, Abstract
3, LJ . . N
ﬁﬁ %H l**ﬂ%g ° The nudleoside metabolite of remdesivir, GS-441524 displays POtent. |y yhich medication has received FDA approval

efficacy, and is being evaluated in clinical as an oral antiviral therape' for treating Coronavirus Disease 2019
However, this nucleoside has a poor oral bioavailability in non-huma (COVID-19) patients?

may affect its therapeutic efficacy. Herein, we reported a variety of G

with modifications on the base or the sugar moiety, as well as some |

including five isobutyryl esters, two w-valine esters, and one carbama  Actions you could take:

nucleosides, only the 7-fluoro analog 3¢ had moderate anti-SARS-Co'
phosphoramidate prodrug 7 exhibited reduced activity in Vero EG cel
prodrugs, the 3'-isobutyryl ester 5, the 5™-isobutyryl ester 5¢, and tt
ester 5g hydrobromide showed excellent oral bioavailabilities (F=71.( & Summarize experiments
respectively) in mice, which provided good insight into the pharmac

optimization of G5-441524.

Summarize this article

Ask about this article 7
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reader score (MDNRS) with the mean normalized reader Tme . EXPERMENT/STUDY  GOAL MATERIALS METHOD: sESULT concLusion
score (MNRS) and bare reader counts
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o S St e e 1 580 construction responae 1o changes 10 Summarize recent findings on the impact of climate change an public health
he workers cognitve load
wrTieir iwre P levels during a brickaying Summary
R Fox the oz o
e i rvaed o2 A 2016 e e Tt et B Impact of Glimate Change on Public Health
e 2 (oot Recent findings highlight several significant impacts of climate change on public heaith:
+ Increased Mortality and Disease: Climale change is projected lo increase dealhs, diseases. and injuries
e ree — R — Kinematic emror model To estabish akinemate | 9-DOF] due 1o extreme weather events such as heat waves, floads, storms, fires, and droughts. Thera is also
oy 0 100 Lol ey : bt pltion development emxnosamattsson | moncy an expected rise in malnutition, diareal diseases, and cardio-respiralory diseases due to higher
P o ) kst of sty st st 1 ecrsey robot bessdan i parameters of the robot. concentrations of graundlevel ozone.

+ Fxnansin of Infartinis Misaasss: Channas in climats ars b to sler fha snafisl disichdion of

ScienceDirect AIFAFP R 22 {ERAMendeley AITHEE, B3 @AM
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(IMPA) (o accurately and pubhc health, Overall, climate change poses & multifaceted threat to public health, affecting sverything from
Quickly identify the disease prevalence to mental health and economic stability.
inematic parameters of
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v 5 2
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