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From The Desk of Editorial Team 

The department of Pharmacology, Dr. RMLIMS, Lucknow, is pleased to present the 
TENTH issue of our newsletter. In the past years COVID 19 has created a global 
health crisis that had a deep impact on the way we perceive our world and our 
everyday lives. As a part of medical fraternity we have been at the forefront 
designated as COVID Warriors in battling th is epidemic even when the rate of 
contagionandpatternsoftransmissionthreatenedoursenseofagency.alsothe 
safetymeasurestocontainthespreadofthevirusalsorequiredsocialandphysical 
distancing.preventingusfromfindingsolaceinthecompanyofother... 

As the saying says uthe show must go on• we were there with all our big 
and smal l efforts and currently with the vaccination drive covering maximum 
population in our Country and fatality rate going down we expect the epidemic to 
wane out soon hoping to allow us to resume our lives as normal as in pre COVID 
era. ThereforeourfirstarticleinthisissuestillfocusesonCOVID-19.Sincethemain 
focusisonVaccinationnow,thearticleisasummaryonalltheavailableoptionsfor 
Vaccination in India 

We have also incorporated information related to Materiovigilance Program of India, 
a counterpart of Pharmacovigilance Programme of India, by MoHFW, Govt. of India, 
Important Drug Safety Alerts and New Drug Approvals during this period. As a new 
global emergency has arise with increasing cases of Monkey Pox. So, we have 
includedanarticlehighlightingtheavailabletreatmentoptionsfor MonkeyPox 

Theeditorialcommitteewouldliketothanksallcontributor..andwearehopeful 
that thisnewsletterwil l beinformat iveandenlighteningforallitsreader.; 

harmacolagyrmlims@gma,l.com 
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COVIO • 19 Vaccines 1n INOIA 

Name of the vacc:lne Date of Type of vaccine Age Group Dosing Schedule Storat;e & 
(Company/Appllcantl Approvil l /Vaccine Platfonn & Route Shelf life as 

15/06/2022 

-

Recombinant .!:lSyears Twodoses,4to6 2-a•c 
ChAdOxl nCoV · 19 weeks apart 9 months 

• • • . 21.01.2022 eo::i~:us (~::i:::a 

12weeks) 
Intramuscular 

-

WholeoVirion 215years Twodoses,OayO 2-a•c 

27.01.2022 ln~V~;~::n! - lntra~: ~ular 12 mont hs 

Both COVISli lElD & COVAXIN vaccines - initlally = ~z:i"~~ Use in EITll!fJl!ncy Sitl.at lan In the country 

1 ~1t@Z1:1:frh H@Nitt!'MW::ll:ihdii51: i·HIM 
. ' 

12.04.2021 

02.07.2021 

07.10.2021 

. . 
"-~-20,1 

- 07.08.2021 

. 
. 18.08.2021 

20.08.2021 

GamCOVIDVac 
!component I & II ) 

mRNA· 
1273COVID -19 

vaccine 

COVID •l 9vaccfne 
(Ad26.COV2 -S) 

[recombinant) 

No11el Corona Virus • 
2019-nCov 

vaccine (rONA) 

218years 

i2:l8years 

2 18years 

Two doses, 
DayO(comp l)& 
Day 21 (comp II), 

Intramuscular 

Two doses, 
Day0&28, 

Intramuscular 

Single dose, 
Intramuscular 

Three doses 
Day 0, 28 & 56, 

lntradermal 

·18'C 
12 months 

·18'C 
6months 

-259Cto• 
15QC 

7 months 

-2SQCto-
15QC&2· 

s·c 
6months 

2-s·c 
9months 

Pagel2 



PHARMACOALERT NEWSLETTER 

Matenov1g1lance Programme of India 

Materiovigilance Progr;,imme of Ind ii (MvPI) was launched on 6tt, July, 2015 ;rt the lndiin Phirm.lCOl)Of!ia COmmission (IP(f, Ghaliabad 
by the Drugs Controller General of India [OCGI) to improve patient safety and welfare of Indian population by monitOfing adverse 
events related to medical devices and thereby reducina: the risk associated with use of medical deYiCH. 

IPC functions il5 the National Coordination Centre for MvPI. SreeChilralirunal Institute of Medical Scleoces & Technology (SCTIMST) , 
ThiruvananthapuramfunctionsastheNatlonalCollaboralina:CentreforMvPt.NCC·MvPL,IPCcoL!ects,collatttandanalyseadverse 
eventsassociatedwithmedicaldeviceslnclud,ngPersonalP101ec1,veEQUlpmentsjPPEs)DClusivelylnlndlanpopulatlon.Tocollectthe 
safety information related to medic.al devices, Medic.al Device Advers.e Events (MOAE), Field Safety Corrective Action (FSCA) and 
Personal Protective Equipments (PPEsl reporting forms have be-en designed by NCC-MvPI. The reporu are analysed based on 
benefit•riskratio,and evidencet,.,sed informationaregeneratedonmedi,;.;,l devicesalety,whichsupportregulatoryl:>odiesindecision 
making process on medical device & communicate the safety signal on use of medical devices to various stakeholders. 

Scope and Objectives 
• To create a nation-wide system for vigilance on medical device related adverse event. Active system provide forum for encouraging 

adverseevent reportlng,proac1;veinvestlption,collecting risk-basedlnformatlonfromglobalregulato,sandconductlngreactlve 
Investigation. The database would l!flable data analysis in multiple w~ 

• Tocapture andrecordsuspectedmedicaldl!'viceadverseeventslikl!deathorseriousdeterloratlonlnstateofhealth,serious 
injuries and disability 

• Toidentifyandanalyzenewsignalfromthereportedcasesbothlliaactiveaswellaspassivesurveillance 
• Toanalyzethebenefit-riskratio/risk analysis/causalityas.sessmentofmedicaldevices 
• Togenerateevidence-basedinformationonsafetyof medic.aldevicesandmedicalgeneratedevicealerttoregulator/healthcare 

professiona l 
• To support regulatorv agencies In the decision-maklns process on use of medical devices 
• To communicate the safety Information on use of medical devices to various stakeholders with an aim 10 minimize fhe risk 

Functions 
• To create a nation · wide system for patient safety monitoring. 
• Toanalysethebenefit-f iskratioofmedicaldellices. 
• Togenerateevidencebasedinformationonsafetyofmedicaldevices. 
• To support COSCO In the decision-making process on use of medial devices. 
• To communicate the safetv Information on use of medie-.1 devices to various stakehoklers 10 minimise the risk. 
• To emerae as a national cenlre of eiccellence for Materlovigilance actMtles. 
• To tollal><mote with other healt~re organisations for the exd'lance of Information and data management 

... 1? 

A .,. .!!. -_ .. --:.. la • _,_ -
Ji 

-~ ...... ond ol typnOI _ _ _ _ 

:;=.,::-i.:_--:::..:::.=, 

. ........... ae,wt? 
• Tho ,_,,. O.W:. - .. E_,, IMOAE) 
~--•-•-.;pc.gc,,.no<>d ,,...,.,,._..,,_.,.,_ .. __ "' "" 

. =ESE:;::?---: 
0...C.- ¤...-C~c..t,e (UOl,ICV 

• A101 ho (1_ 1_,30UJ ........,., llalso..-a, , _ ____ ...,, ._ af 

==""'~NCC_,(on~tom 

Pac• l3 



PHARMACOALERT NEWSLETTER 

SI Sust)eded Drue 
No. 
1 IBUPROFEN 

LOSARTAN 
CEPHALOSPORIN ClASS 

Drug Safety Alerts 

lndicatk>ns ....... 
Reactions 

DNI 

For the t reatment of chronic Fixed Drug Eruptions 
arthritic disorders and painful 
musculoskeletal condit ions 
For treatment of Hvoertension Musclesoasm 
For managing a wide range of gram Fixed Drug Eruptions 
positive and gram negative 
infections 

NOVEL DRUG DDSTARLIMAB 

Recently, a name that featured prominently in tile news is OOSTARLIMAB. This drug from British compafl'/, GlaxoSmithKline 
vanishedawayrectalcancer mi rxulouslyineverypatientofclinicaltrialandwasconsiderednothing lessthanamiracle.Thefinding 
of this study was published in one of the most reputed joumal. The New England JourNOI of Medidlll! . 

CLINICAL TRIAL 
A prospective phase 2 study in which patients were given Oost.irlimab, an anti-PD·l monoclonal ;mtibody. II was administered e,,ery 
3 weeks for 6 months in patients with misma tch repair-deficient stage II o r Ill rectal adenocarcinoma(S to 10 per cent of colO!"ectal 
cancers) followed by standard chemo-radiotherapy and surgery. Tobi of 12 patients completed treatment and unvent at least 6 
months of follow-u p. All 12 patients had a complete clinical response, with no evidence of tumor on magnetic resonance imaging, 
18F-fluorodeo,vglucose-positf0fl-emission tomography,elldoscopicevaluation,digitalrecta!e.amination,orbiol)W. Adverse events 
of grade 3 or higher were also not reported. U was cond~d that mismiltch repair-deficient, loca lly advarn:ed rectal cancer wn highly 
sensltlvetoslngle-agentPO-lblockade. 

lthasbeenapprovedearlierin202 1 underatceleratedapprovalb.l!,edontumourresponserateilnddurabilityofre,;p0nsefor 
treatment of adult pat ie nts with mismatch repair deficient recurrent or advarn:ed 
• Endometria l Cancer, that has progressed on or following pn(lr treatment with a platinum-c;ontaining regimen 
• Solid tumors, that have progressed on or following prior treatment and which have no s.atisfa.ctory alternative treatment options 

Mechanism of Action: 

• Dostarlimab is a programmed death receptor-1 (P0-1)--bloct ing lgG4 humanized monoclonal antibody 
• P0-11;gands,PO-lland PO-L2bindstothePO-lreceptorfoundonTcells,inhibitsT-cellp,oliferlltionandcytoki lll!productlon. 

In some tumours, there Is up-r~ulation of P0-1 ligands and signalling through this pathway can contribute to inhibition of active 
T-cellimmunesurveillanceoftumon. 

• Dostarlimab binds to the PD-1 receptor and blocks its interaction with PO-Ll and PD-U, releasing PD-1 pathway--mediated inhibition 
of the immune response, which ;ncfuding the anti·tumor immur.e response. In ~ngelll!ic mouse tumor models, blocking PD-1 activity 
resultedlndecreasedtumorgrowth. 

Pqel 4 
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Without Dos19dimob 
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Pharmacoklnetlc: Its volume of distribtJtion is S.3 litre. The elimination hall -life is 23.S d.r,s. 11 is metabolized into small pept ides 
andamino acids by catabol ic pathw.r,s. 

Dosage forms and strengths: 11 is approved under brand name JEMP£RU (OOSTARLIMAB--gd y) in}ection, for intravenous u~ 
It is available as injection: SOD mg/10 ml {50 mg/ml) .alution in a single-d05C vial. 

Recommended Dosage: 
• 0ose lthrough0ose4:SOOmgevery3weeks 
• Subsequent dosing beginning 3 weeks after Oose 4 (Dose Sonwards): 1,000 mgevefV 6 weeks 
• lt isgiven asint ravenousinfusionove,30 minutes 

Dosage Modifications for Adverse Reactions: 
• Severe immune-mediated adverse rea,,;tions (Grade 3) : Withhold the drug 
• Recurrent Severe Immune-mediated adverse reactioos (Grade 3) that require systemic immunosuppressive treat ment, or an 

lnablllty toredueeeortleosteroiddosetol0 m,orless ofprednlsone equivalen1perdaywithlnl2 weetsof lnitlatlngsterolds· 
Permanently discont inue the drug 

• Life-threatening immune-mediated advene reactioos (Grade 4): Permanently discont inue the drug 

Adverse effect: 
• Most common adverse reactions in dMMR solid tumours patients a1e fatigue/astheni.l, anaemia, diarrhoea, and nausea 

!in • 20%patients] 
• Most common Grade 3 or 4 laboratory abnormalit ies are lymphocytopenia,hvponatremla, Increased alkaline phosphatase, 

hypaalbumlnemlil (in • 2"patlents). 
• lt can harm t he foetus.a;ln femaleof reproducl lveagegroup ltlsadvlce 1o useeflectivecontrKeptlon. 

Warning and Precautions: 

Immune-mediated adverse rea,,;tioos can be severe or fatal in intensity, and can involve any organ or tissue, which include 
immune-mediated pne~monitis, immune-mediated colills, imm1,1ne·mediated hep;)ti tis, immune-mediated endocr inopathie5, 
lmmune-mediued nephritis with renal dysfunction, lmmune-medla1ed dermalologie adverse reactions, and sol id Ofllin transplant 
,ejection. SO, we need to monitor for signs and symptoms of immune-mediated adverse reattiont and evaluate clinica l chemistdes, 
includinsliverenzymei, creatlnine, andthyroid function,at !Hselineandperioditallyduringtreument 

Fata l and other serlous compliUtionscanoccurlnpatlents whoreceiveahogeneic~topolellcstemeelltransplantation {HSCT) 
beforeorafterbeing treatedwithaPD-1/P0U-blodr.ing antibody. 

1. [Y<<k ,t, l umnh M, W,O,x,.\· / , w .. ., I, <;liia /, lo,r:eo:lo/:,,.f>ffi M, , , al. l'f).111:<>1:kad< if> A'~""'"h R,;,c:,-0,,fi(j<fl~ l ocal/)' Ad>o1><ed Rtt ta1'arn:,, fr,g/ 
JM, d/ini,rn,1/ . zon Juo 5 {,;,«11/JN Ml 16/;,._b<, f,_, _ ~rr;,·/J-.,,,,.., ""f>I·""" • i~ go•/ovbm«t/l56W791 
1.FDA,•«mr,a,;c,le,at,daop,a""1tado>fo,li:n<W-Q.Ol)l/ordMMR<HMH!Cd>ali<J,-,/FOA/i,,te,..,(/. /c,t<'l irJU!un l l /, ,<,,,,;lal,/e 
/,om:~rrc,:/t,,,w-,,/dO,p,/Otv(Jf/,no,,t,:ts-kl/0<••'"""'-__,,-dtvWl<fa"fJlor."-o«c/<n>t,f/-CllfJ'U""l•I/Mtarliw.<>l>-g•'r"0=,-<><1,al>Ct:d·•Oil<l•tumoN 
] . HIGH(IGH15 Of ,Rf50l81~'(j /1'f()l'.MA1IOH. /<~• O ](>JI hm 11}; ,.,.,;ioolt ,,_ , hlll)S./,,_/doe.,p,l<om_,,,,..~•11«> 
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BARICITINIB : The First Systemic Treatment for Alopec,a Areata 

The U.S. Food and On,g Admir>is1r,,1ion on 13~ June 2022 gr,,nled approvlll to Lilly and lnc'(le's Olumiant (6ARICITIN18) oral 
tablets to tr<"at adult pali<"nls with SPII""" alopKia a .... au. 11 is availabl<" as 4-mg. 2·fflll and 1-mg tabl<"ts to be adminim.r<"d as 
once-dailytabl<"t. 

Mec.hanl$m of A,;tlon: It is th<" first fOA approval of a systemic ,,...alm<"nt for alo!)eciol areata. It is a Janus kinase (JAk) inhibitor 
which blocks the activity of one or more of a specific family of enzymes, interfering with lhe pathway that leads 10 lnflammatlon. 

Dose: The recomme nd<"<! dose of 8AfUO TINl8 Is 2•mg/day, a n be increase to 4-mg/d;ry if , ,...atment response !s Inadequate. 
For pati e nts with ,,...a,ly eomple te or eomple te sealp hair Jou, with or without substanti.11 eyelash or e vebn)w h;llr Ion, trea tme nt 
Is started with 4-ma/day and decr<"aSl'ld to 2-mg/day. 

Adverse Orur; ~Kllons:The most common side ~ ru as~ed with BARICITINl8 include : re5piratory tract infections. 
h<"adache,acne,folliculitis, urinarytr,,ct infection , genitalC..ndidiasis,herpeszoster,anemia, neutropenia,abdorn ina l pain,peptic 
ulcer,li,;erenzymeelellations. hyperlipidemi;, .increase creatininephosphokin;,se, weightg;,in, fat igu,e,n.iusea, hypersensitivity. 

Contraindications: Not reeommend<"d for use In combination with other JAK inhibitors. biologic immunomodulators, 
cyciosporl,,... or other pot<"nt lmmunosuweuants 

Wamlnp11ndpreciutlons: 
• dose monitoring for the development of signs and symptoms of infection during and after treatment. 
• Evaluatingpatientsforactive/late nttuberculosisinfection priorto ltea1ment 
• 11,oed w arning for serious infections, mortalrty, malignaocv, major adverse cardiovascular Nents and throm~is . 

Other Indications : 8ARICITINl8 was originally a pp~ d in 2018 for t he treal rnent of adult patients with moderately to se,;erely 
active rheumatoid arthritis who have had an inadequate response to one o r mo,e tumor necrosis ractor !TNF) blockers. 
It a lso p ined appr(rnll for the tre11tment of COVI0-19 in ce<tllin hospitalized ~dutts. 

I hlrfJ'.//www.fti<,.gov/""""-,ir,/p,rs,.,,,,,,,,.,,.,_r,rw,1,/fdo-opp,c,,,n -fi,sr ••J"lrmrc-rm1rmrm-<J/opr<io-<Jrroto 

US-FDA APPROVED NEW DRUGS (Apr.Jun 2022) 

It ludouble-W~r,cledsiRNA· 
~INAccon;.,ptethltauses 
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TTitproteinMPl)Wlsinli<....,. 
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Monkeypox virus- The Available Treatment Options 

Introduction 
The monkeypo,,; virus belongs to !he Ofthopoxvirus genus, which also includes camelpo,,;, COWpo)C, vaccinia, and variola viruses. The 
virus was first identified in monkeys in a Danish laboratory in 19SB, when it was given the name "monkeypox."The fir-;t case in humans 
was discovered in 1970 in a 9-month-old Infant boy in Zaire (now the Democratic Republic of the Congo, DRC) Monl<evpo•(MPX) has 
since grown ende mk in th e ORC .ind has spre;,d to other African nations, primarily in Central and West Africa . Monkeypox has a ase 
fatality rate of 10%, which Is In~ varlola major's case fata lity rate of 30'J11i and vulola minor's case fatality rate of 1%. In 2003, 
there were the fim Instances of monkeypox outside of Africa.The likelihood of animal-to-human transmission Is growing as a resu lt of 
env lronme ntalconditlonslncreaslngthefrequencyofcontactwlthpotentialhosts . As aresultofglo~llzatlon,armedconfllct,and 
environmental factor-;, MPX poses a greiter threat to previou~y uniffected nations. It Is becoming more ind more Important to teach 
healt h professionals and to advance the ava ilability of appropriate diagnostic procedures, immunizatioos, arid antiviral therapies. 

Symptoms and Diagnosis 
A substantial percentage of exposed individua ls develop dinica! illness. Many people infected with monkeypo,,; virus have a mild. 
self-limiting d;sease cour-;e in the absence of specific therapy. However, the prognosis for monkeypo,,; depends on multiple factor-;, 
such n previous vaccination status, initia l heillth status, conc1,1rrent illnesses, and comorbidi1ies ilmong othe~. Primary symptoms 
olthe lllness : twodavsbeforetheappearanceoltherash, themajorltyolpatlentspresentwlththet-,,plcalprodromal slckness,whlch 
lncl1,1d es fever, malaise, and lymphadenopathy. The ma in ckarKteristk separating hum.in monktypo,c from smallpox Is 
lymphade nopathy, which manifests in nearly 90% of people who contract monkeypoK. In most cases, the typical monkeypOJC rash 
,pread,centrifugallyand start,asmarnlopap1,11arlesionsof2- 5mm in diameter. Overthecourseof 14- 21davs, the ,kin lesions 
advance from papules to vesicles to pustu les, fol lowed by 1,1mbi!ication, ~bbing, and desquamation. E•tracutaneous symptoms, such 
as secondary skin and/or salt-tissue infection 119" of cases), pneumonitis 112% of cases}, ocular problems (4%-S%j, and encephalitis 
are also possible. 

Treatmentondlmmunlzotlon 
Currently the re is no treatment approved spec ifically for monkeypo,c virus Infections . However, monkeypo)C and smal lpox viruses are 
senetkally similar, which muns th;n 11ntiviral druss 11nd vaccines d-eveloped to protect 11sainst smallpox may be used 10 preven1 and 
treat monkeypox virus Infections. CIDOFOVIR is an antivifal medication th.a! is approved by th e FDA for the treatment of 
cytomegalovirus (CMV) retinit is in pat ients with Acquired Immunodefic ie ncy Syndrome (AIDS). A11hough it has sh.own to be effective 
aga inst orthopo)Cviruses in in vitro and animal studies but data is not available on the effectiveness of CIDOFOVIR Jn treat ing human 
ca~s of monkeypox. COC holds an e,ipanded access protocol !hat all"""5 for the U5E' of stockpiled CIDOFOVIR for the treat ment of 
orthopoxviruses( includingmonl<eypo•l inanoutbreak. 

Two oral medic.ations, BRINCIDOFOVIR and TECOVIRIM AT, have received a pproval for the trea1ment of small pox ;,nd have shown 
e ffectiveness in animal tests iSainst monktypo)C. TECOVIRJMAT is 11 uthorised in EIJrope to treat monkeypox ;,nd smallpoxand US Food 
and DrugAdminis11ationhasapprovedit for smallpox. Centrefor DiseaseControlandPreventionjCOC)holdsanexpandedaccess 
protocol (compassionate use! that allows for th e u~ of stockpiled TECOVIRIMAT to treat monkeypox during an outbrea k. It prevents 
the po•virus from sp,eading outside of an infected cell by blocking an erwelope protein. BRINCIDOFOVIR may have an improved 
~fety profile over CIDOFOVIR. Serious renal ta><icitv or other aclllerse events have not been observed during treatment of 
cytomegalovirus infect ions wit h BRINODOFOVIR as compared to treatment using CIOOFOVIR. 

Vaccinia Immune Globu lin Int ravenous (VIGIV) 
VIGIV Is licensed by FOA for th-e treatment of complications due to vaccinia vaccination including eczema vaccinatum, pros,essive 
vaccinli, severe general izedvaccinla,vacc iniai nfect ionslnindividu..olswho have skin condjtions, ;,rid iberrant Infections Induced by 
vaccinia vi rus. COCholds ane•pandedaccessprotocolttlat ;,\lowstheuse ofVIGIVfo, th-e treatmentoforthopoxviruses (including 
monl<eypo)Cf in an outbreak but data ire not avail;ible on th-e effectiveness of VIG in treatment of monkeypo)C virus infection. VIG can 
be conside red for prophylactic use in an l!Xposed person with sew-,e immunodeficiency in T-cell function for which smallpox vaccination 
fo llowingexposuretomonkeypoxviros is contraindicated. 

Reports suggest t hat humans are protected from both smallpox and monkeypo)C bv the smallpo)C vaccine Oryvax. However, a vari ety of 
nesative effects, incllfdins as cont.-ct vi1ccini 11. can have an impact on both the vaccinated individual and those who come into touch 
with th em. In fact, Dfyvax vacc inations provide monl<eypo)C protection for macaques. Accordlnc to recent research, Abs is the primary 
me<:hani sm via whieh the current nonattenuated smallpo• va(dnation prO!e<:ts against mon key pa,, . While B cell supp renion before and 
after immunization el iminates vaccine -induced immunity, ei1her CD4• T cell or C08• T eel! depletion in vaccinated anima l does no! 
influencesurvivalbeforemon~po,,viruschallenge.As aresult , passivevaccinationwiththevacciniavirus(VACVJ3Absolfers 
prote<:tlonfromthe deadlymonkeypo,,; 

Nanotechnology- a promis ing hope 
Research on the interaction of nanopartides witl"I microorganisms has involved testing the ant ibacterial effectiveness of specific 
silver·contain ins nanoparticlesagainst vegetative bacteri;iand the human immunodeficiency vi,us 1HIV) ·l . Previous studies on the 
re lationship be tween nanoparticles and HIV-1 showed that silwr-cootaining nanoparticles reduced HIV-1 infectivity In culture by 
ilttachlng to t he C04 bind ins domain's diwlfide bond regions. Since partic les la rg~ lhan 10 nm -re not seen li n~d to the viral e nvelope, 
itappearsthatsizeaffectshowthesenanopartitlesbindtoth,egp120component. 
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PHARMACOALERT NEWSLETTER 

The monkey po,c vi rus can ente r ii host cell Yla endocytosls or d irect fusioo with lhe plis.ma membrane. Th is Is followed by a controlled 
se rlesof actlonslhiltresult ln vlralrepllcatlon. The preclse p,ro1elm or celluli1r re-cep1ors lnvolved lnthe fuslon of 1he poKvlrus wl ththe 
plasma membrane and subsequent cellular entrance are not yet undemood. Accord irlfl to prior research on HIV•l, nanoparticles may 
have physkally prevented the Yl rus from attlehing to the host cell In this lrM!sUgatlon, which WCHJ!d explain why MPV plaque 
development was inhibited. The ingestion of metaM);i5ed llilnop;,rtides by cultivated cells ;ind the ensuing modifications in cellular 
biochemistry indicate there is a lso ii chance /or disruption of intr.icellular pathways, which might ultimately lower virus multiplication 
For the purpose of creating more potent n;,nosc.ale-bned ilnti·lli r.11 therape\lt io. it WCHJld be beneficial to develop new nanoparticle 
technologies or modify eicistina ones by undentanding the mechiln.ismfs) by which slfve.r-containlng nanoparticles e,hibit anti-viral 
propertles withrespect to llilnop;,rt ldesl~.concentratioo,ilnd cellularlnteooctlon (r111ure l). 

Proteinsynthe,is 
Assembly 

V.rion bindingcompound 
Fusioninhibit0<• 

O,anoel blockinttcompound, 

Concludln9 remarks 
Oespitethefactthatthes.mallpo,cvaccineprotectsagainst MPXV, theincidenctoisrisingdut> to new non-immune gtonerations. lnthe 
resource-limited endemic regions where monkeypo,< is fo und, clinic;,I detection, diagnosis, and prevention still pose difficulties 
Studies carried out before the conciusion of smallpo• ,..,ad icat lon provid"' information on monkeypox "'pid,..miology, but additional 
evaluations are required now that routine smallpox vaccination has termillilted and there Is a»ociated declining herd immunity. 
Th,..se crucial probl,..ms will requiff!' additional study, particula rly to devt!lop nanomaterials with a high level of biocompatibility and 
littl,..hostcellto,ic ity. 

J, fl__, M°"l <')'l)O.<, .-.,,,1,,.,, M. M< Co/h1ma,.,l,,o,t, ( . Pi:""'"· 1. JOH. C,.,,ca/ kljtttlou, a,,,.,.,,_ Vol. 53. o,, 16()-16l. 

1. r11e d 1oegir19epldemia.'o,;y o/ h"""n"'°""'Y.o<><- A poteMco!r~rlA~=ot;, ll'W'W.BIH>ije lM.tlu•II.CNnl. l -,,F, 
WeideMhol<rli, 8- ut. l, WU. "1oSN~ r,,,,, o;,. VD/, 16,pp. 1-.IO. 

J , h!!p, .//.......,,wt.,,int/,.,..,_,oomlfoct->l>ttl>/'1<-t,;il/mc,,i,_, 
4, WJIO. World ~lth O,,,Onizotian. fl~mo,,t.<.,,-.,(1,,P.l(),A,o;!obi,-·"tp,/J,r _ _ .,,,,,,;,,tfc,,/<li""°',/"""'trrr,,,,leo/ . JOU 
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9.A Preliminor;A>,,.,....,",ofSJl-,,, ~•a-,cW /nllib.· ,;,,,,o{M<,n,.,.,..,,V",ra,PIQq.,.fo,malion.K!o!,mN,l'wll"""'CV, 
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