
t) ch.ck ror upd6t6s

OPEN ACCESS

Systematic nevrew
25 July 2025

10 3389/,phar 20251568696

Karel Alteqaert,
KU Leuven, Eelgrum
Anindrya Nastiti.
Bandung lnsttute of Technology, lndonesia

Thamir M Alshamman.
Consultant, Jeddah, Sauda ArabE

Jose Vlncent,
josettanthrlssLr r (d gnlail com

30 ian'rary 2025
07 Juty 2025
25 July 2025

Facititators for establishing a
home-based medicine reverse
togistic system in [ow- and
middte-income countries - a

scoping review

Vincent J and Anrsh TS (2025) Facilrtators for
establishrng a hom€-based medcrne reveGe
logrstc sysiem in low- and middle-ncorn€
countries - a scoprng review
Front. Pharn6cal. 76 1568696
doi 10 1389/lphar 2025.1568696

@ 2025 Vincent and Anrsh. This is an open-
access article distrib! ted under the terrm of the
l i!r:\.jr r,i,ri,,i,r.tl.,L ri,r i i,!:.i:.ii- ii,
The use. drslfibution or reprcrductpn rn othe.
lorums is permitted. provded the original
author{s) and the cop-vright owne(s) are
(radrted and lhdl lhe orErndl publrcdlron rn thrs

Journal ls crled, in accordance wrth accepted
acadernic practice No !se- dastribution or
reproduction is permrtted which does not
cornply wilh th€se lerms

Background: The end-of use and end oF-life medicines at households are often
disposed of rmproperly, which has harmful environmental impacts. Heatth
hazards like antimrcrobiai resistance can occur. A home/househoid-based
medicine reverse logrstics system can avoid improper djsposal of medjcine
waste, and it can recover any remaining vaLue from end-of-use medicines.

Methods: We did a scoping review to identify the key facilitators that help the
initiation and estabLishment of a Medicine Reverse Logistics (MRU system for the
coitection of unused medicines from househotds. Googte Schotar and PubMed
were the databases searched. A quaLitative synthesis of included studies was
performed. Themes and subthemes were identified. The keywords used were
medicines. drugs, reverse togistics, homes, houses, and households.

Results: The awareness level of the various stakehoiders, the sharing of
responsibitities among stakeholders, incentives to stakehoiders, political witl
and tegal framework, and the utrtization of togistics managenal capabilities of
pharmaceutical companies were identified as key facilitators.

lnlroduction

The use of pharnur.eutical agents for the preicntioo andtriratruent ofhtuuan or animal

disease has been steadilv in.reasing over the vears (i..,r.;.r::r L,.l i:l.,,r, lirni ill,irJ{lJ
L-ir.:.ii .:r.i i..iirr.i\/il, .ir)i ). Tlre expansiofl in hunla population, the increascd

preYalence of non-conrmunicable dis€ases (iJ,,rr.t!.'i, ,:,,.i 1i.,:,t,:..i, l0ir:), entergi,rg

ilt'ectious dis€ases, impror.ed health access, and longer'lite expectalcl ((-1,.:r .r .,j

.ri.r1) can furtier iD(rease the pharmaceutical waste produced in the coning )ears
(t.r;i...eu,.r!.rr Lr .ti lil2i). ln addition to their thenpeutic use, pharmaceudcal agents

like antibiotics arc used ir livestock as gronth prontoters (ii,,tJ,, i)r\Ilr', ",'l
ii,,,.,.it.,r.,.. -,)ill). Hunran and animal excretion, inrproper disposal of unused or
expired mcdication, and uaste from phamraceutical manufacturing plants and hospilals

c{n act as pathrvays througlr whiclr pharrrraceutical agens c{n enter the t€ter bodies aDd

soil(lt,:rir,i.,lio \,1ji:1,r:r' iii,.i; !ri,{rfrir:rrrr.,.t.ri l\r:t). \'lcdichr-s and pharmaccutiral

substarl('es are thus emerging pollutants to ecosystenls rll over the world (i:.:r.r.l.r \irrrr.l.,
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:t .Li .lr)lt). PharmaceL(ical agents and their metabolites .ao
uegativdy impact the ccosystenl, cause water coDtaDiDation, and

enter the food chain if they are dispoxd of improperly (t r.r.',.,,-,,:

-r .ii litll.r; \,.!llr\i:.r. j(l1l'r). Nlany such chenicals are nrutagslic
and gerotoxic (rl;.rL:l .,r .rl l(liF). lnproper use and disposal o[
nredicirral waste har,e been associated with thc irciderce of
antinicrobial resista[ce ( J -rrrl,rrk.lr ]r,i \r:1.irr l.,r.il'i,.!
-r.lt!ri Lr1l.l)!rt :t :i .1i-tt;). Unfonulately, the health threats

posed by poorly disposed medicines ard t'irr-reaclring

con$equences are not full,v understood by the general pubiic

and policyurakers ()r 1,r .ri .'tjle). The unused and cxpired

nredicines ilr households are most often disposed oi improperlv
a[d can act as signi6cant contributols to eovironrnental pollution.
(ir,:;!,iri.r .trr11,1rrri!,.rlr.ir,rr lil:r).

A pharmacological product can becorne redundant to dre

consrrmer if either it has reached the end-of use or has reaclred

its ehd-ofJte (1r..,r,,,..i:,: .Lir.1 lirru,<,r:r,rrrr -.,t-:.). Et.l ol-Lse in
tlre context of medicincs means the patient or consumer no loDger

oeeds them, either because the diseasc has been cured or the patient

has been shifte<i to anothr reginreo.'Ihe erd-ojl:ifi meaos the

nrdicines have reached their expiry- The end-oJ-li.Je and end-oj-use

nredicines must be l.oUec'ted back t-ron the end usercither to retrieve

sollre value tro.r theri or to dispose o[drem proper]]' (liri].ri,r . r ,ri

t\;il). A suppl,v chain ruDoing fiom the consurrer to the

malufacturer, knorvn as the medicioe reverse logistics (lvlRl-)

slstem, is established to achieve this (,1. L,:triils ir ,iL r-r,i).
The medicire stored in a home cnvironment presents an

interesting case. Eh.l-or-use medicine; have the t)otential to be

used by the same urerDbers or some other members of the irnil,v
in arother contgxl belbre their expity,- End-tyf-liJe medicatiorls ir
households hav. the iisk o[ being discarded improperly-olten with
the general waste or in the sewage ( \Liirj: ,i:L.r ir.rr,:',,r,rr.: l,)l i), and

subsequentll,. inrpact e elvironment harmfullv. Diverting the cnrl-

of-!s{: mcdicines lbr lurtber use constitutes a social good, as these

medicioes can be obtained at a subsidized ratc (\ r!r!r. .ir ri :trr-i).
This is rlpically done through regulated channels such as medicine

reuse progranN or charitable redistritrntion initiatiyes, where safety

and qualiq are assured. Even u.he[ there are aonacols about

improper stonge aod expiration, such initiatives can briDg dowo

the carbon lirotpriot and maximize the resource efficiency ofthe
drug maruticturing ildustry (Li,.s.jr: ii ri. li.;l). \'eri[cation b),

licensed pharmacists, adberence to strict guidclin* on haldling and

packaging, and limitiDg redist bution to uDopened, properl.v stored

medici$es can mitigate many of the risks associated with the

redistributir)n of end-of-usc medicines- The collection of .,r..r-of-

li.ti drugs froo tlle dnd consumers ensures tlrat thd drugs are

properly disposed of (l'.r'rra ri .Ll li.ri:).
'lhe establishment of a honre-base<i MRL svstem .ssumes

sigiilicance il this backdrop. However, thc systent tirr the

collection of ulused drugs tiolu lrouseholds is not aurrently

established in most of the Low- and Middle-lncome Countries.

Rccognizirg the imponalce of MRL and idenrifyilg s,vstems and

proc!'sscs l'acilitatiD8 its establishmeqt n)a)i be pirotal for the health

systcms of the global south to have such functionin8 systems ir the

future. The logistical and managerial aspccls of MRL systems that

f'ur1ction in high-income countlies have becn widely studietl.

Ilowever, th(-le exists a tlreoretical galr in u

s car t)e conceptr.ralizcd. ilritiated,

.D

Itr\llcs, ilhere inAasuucture, goverrance, state prioiti('s. and

comrDunity engagcnrent difli,'r siglliicantly. lhis rcvicr! seeks to
address that gap bv identifing thc key h(ilitators that ('nable the

initiatior aod establishnrent ofan lvlRl s1,stenl fbr the .ollectio! ol
end-of-use and etrd-ot--life nrediciles fionr houscholds in l*VI(i.
Thus, tlrt' studv contributcs to the acadenic discoursB on circr ar

pharrnateuLical sl stclrr and healdl srstcm5 in[ovatiun in resour(e-

linited settings. This can .ontribute to\rards a concepnral

tian, Nork lbr poiicy deveiopment.

Methodotogy

To identifi thc key facilitaton of the .stablishn)cnt of honre-

based Mcdicine Reverse Logistics systems, we conducted a

systenratic search in G{Dgle Scholar using the link IrLi". :- }',1'1.r!

;,r,,:1,.,,r:r ., 1,,1.,:''t.:rr. liiri ri,r,ir i:iL'-irll , !liu:-'.\\i':
.,i\;r.i,!,,r,iiir:.nl:il,:rr;.r:'.'-i11.1,.;:r'i-jji.lroL,::lLlJi'ijilr
.iiS.rl rill ir,, arld in Publ,fed using1,ri1,.:':;,r,irr,si r r r i , i ; r i , r r r , r i r

.:,,, ir, rr;r.'tir rilrr:.,i )R..1!r,,r' f !} j', rLr, r r. . i;|r.r. \' ilij )l

ir,,|;r' ,illi h,rurr',r:li.ihr,.Llrr:t.i . Thc scarch tern$ wete

crcated by litrkillg the key},,ords using Booleal opeiato$. The

keywords used were ltedicines, dnrgs, revcrse logistics, homes.

hrxses, ard housr,holcls. Pr rl\'Ied $,as dtrxen lbr its !.ompleheDsile

coverage of peer-reviewed biomedjcal iiteratrue, lthile Google Scholar

was incLrded to capture r€levaDt articles not indexed iD Publ{ed. Dl.re

to access constraintq rre were Lrnable to include other ma.ior databases

such as Embase, Scopur! or l\:eb of Sciencc.

Although there were studies deaiirrg with health hcility-based

lllRl systcnrs, we were interested in bouschold-based svstems. We

did not limir orr anal.vsis to original studies ber'ause of the scarciq,of
such studies. \A e also irch-rded systcnratrc rc\ t(\^.s. s(opitrg rr\ ie\!s.

narrative reviews, qualitatile studies, afld case studies iD otu
alal,vsis. bipansion of the horizon of our literature search to

reviews ltelpetl us to extract the lindings of other studies rot
iodexed in the databases we rtsed tbr the currcot analysis. We

cot d identill 15 articles that dealt with rhe topic. Tlre arrthors

read through the fi l artic[s of these studies. We were on the

lookout tbr key t:acilitators that would enable tlre initiation alrd

c'stablishoent of an NIRL s)isten ii a low-middle-inconre country
(LMIC). Yer. we did not restrict our iririal search to Ll!tl(:. This

helped in c co,npr('hensivc uDderstanding of .xistiog systems,

including those implefiented in lligh-lnco e Countries (HlCs).

In High IncoDe Coultrie$ (HICS). suclr models are more prevalent

and at tincs nlorr'nrature. We noted that there is a limited nunber
oi original studics in the domain of intorest. Ihe systems and

ftloctiors of honre based MRL were addr essed iD some segments

ol a t'ew systcmatic reviews. We itlentilied 9 studies that dealt with

sone donrails of home-based MRL and rvere hcluded io the linal

s.oping re\4ew. 'thc' PRISMA llow(han of the literature search is

shown in I rgi:rr' i.
A qualiratiye slnthesis of the included studies was performed.

The list ofstudies included in the scoping rcvielv i! givcn in Lii']. l.
The illestigators anal,vsed the frrll text of the selL.cted articles

indcpendently and talgal all thc tactors hcilitaring the

cstdblistxDcnt of a lrone-based MRLS as 'codes'. lve co ducted a

qualitative themati. a[alysis on the cotics identified at]d cooverted

:
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Record5 identifi ed through database

{Google Scholar, PubMed)

searching.

Total n=39

Records excluded n=72

Full-text articles excluded n-6

(Reason for exclusion-Articles dealing lvith
managerial aspects of MRLS n=4, Articles

dealing with MRLS not from homes or
houreholds. n=21

RF'eetoai{.3 for t}. eM-ol-'l'i and €'kl-of ur prcdu.rs h thepharni&<$ti..l indlslry: Svstffili. rsifl S!.stemalic r61s
a r*stenBtjc lit€mturc relks ll.rri:i. .i .n lfi )
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Brazili.!.a* (l.n,t .1 rj :atrr)

U'ho c $ \in\? /\ @mpar iR eahsi$ ofhotrsehold riste ftedi.nr6 nnd bltleri€s r$rrsa Cose \t!dv
k6i\ri6 s}ltcnts: llE Ci$e oi rhe NHS {Utrited (iog&h) (--.,,.., i,,,. I rl

Slrtauubilily ,\sss.trt (,f Medi.incs Rscsc Lo8isii.s nl l]r&il Out orh6 frrn lhe
Nahon.l md l-ool Syncl|)i t \ 'r.:J. ri r; . r '. ,)
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*cIe rEdi.in6 ntlGScmort (.ii . ., ,i.,^ r: ii : ll)
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Records after Duplicates Removed

n=37

Re.ords S.reened n=37

tull-text articles asse5sed for
eligibility n=15

Studies included in qualitahve

synthesis n= 9
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lr.rDtu is tu !t.keh,ides

!.SJl ,;tun.sork rnd golernio..

I 'lhr a*ireEsr of tlre srakehold€B regarding the sffi.l b€nefih of r€lrsing end-of rs€ druAr
(r-i;i:,. .i, r'rl::J. -i.,1 .i!..::..ilr!l

2- ltE aBEoei\ of ihe slalfh(nders regardry the envtoDEntal g{rul thar M!(LS dtr .s Blth
rcgdd n, the proF. disFN oidrugs (l:,!r .i .1 lirl )

3. Capflcitv bu ding r'{k'v sla}ieholder q |l"rmns (,i! i!oi., riri -rulr)

+ Oajk deliDRI ud uriDbigsus rsN'rsibilq 1(, a! lhe ltali&oldec l.i. ,

5-'lrust alxl .ollitr,rnrnn bnwen slak holdeB (.i. !. u,i,,! .i .l rjlt)
6. Sharin8 of tltbrlrDfoD dnofl8 the $.Idholdcrs (i,'i,:,,i:.]' .i.,i. l,::l)

I0. ,\vailihiut\ of o reder.l law or freEwlrk f(r.\IRLS (.,.a,.. - ,.1 )

14- UiU the dtuE drii!.r) s,1\r.!$ lor th. tE k onotdrugsti:i,,

ri i rt.r r!.hn,'l(,q\ r.{. tfll) ra{qln8 r,1,,r.k Jru! pNkilc.i i.

Il. Da.ri.alzal plarunng t' .nstrr. lhe effi(i{.} of kune b6rd MRIS i, ,.::r.. -Lr-r:)
12. l\vail.biliry ol. lcgd Ii tewod< nDkhs lhe end-o*. rhponsible for fie dirposal ().r1

rl. Urtpug the prcJlccu h the l.gal frdnal'rk ol the sfe dijxRaL of dru85 ( .,.. x,;l i1

I

r. lEil.rbihrv ol i rrirenr wh(k the.nd ,'l u'c drngs .o!ld b. {nd (, . :: ] l

N ,\ i!t,trtrr :)\r..) rli,)Jtrr.ilishrJ,r.r. rD.lu'i.n! ur (!.fo.rtr {trki,.truitr,lix Lr\
rRlunn r.et. )li,r rLre(Dl, r\ 11,^m i honr. br\cd IIRL.S i l

I .-{rmp$srle rhe.xldjrlDJ sorkli)..! ol phinni.ir\ nr dal)lLshxrg a horc biid llRl.S

Util,zation of loErsri.s and m.nagerEi cat'abililie of
pharnaceuti.al .oDpaDi.s

Results

Five themes enrerged frorn our analysis oftlre lirctors facilitatiug
the initiation and establishment of a Ntedicine Reverse lngistics
(I{RL) s!'stem for the collection of end-of ue and end-ofalife

nredicines from households ( ldilr ,). The government, pharma

companies, retailers, pharmacistt and consumers arc the ke1

stakeholders ('iic .-.i Srrrr:. l"l.l) in a reve.se logistics system

('-irrr!,,!.i .ti. -,)l 
- 

).

Awareuess of these stakeholders about the inrportauce of an

IvIRLS and the sor:ial aod eo\.iroDmental harm associated with
iruproper dispo.sal of them emerged as tlre lirst thenre ilr our
anallsis. Often, the stakeholders are uoawiue ol the

environmental harm the medicines causc (i i;,., rt jl :1rl-), and

such a lack of arvareness can hamp€r efforts to establish an iVIRL

s)'stem. The identification of environmental co[taninatiol of
medicioes as a public health problem can shape public opinion

and exert pressurc olr govenurents to tiarnc policies redr.rcing the

wastage ol medicines and subsequeDt establishnleflt of MRLS (:..i.

.r;rJ Lirc.r li,i l). Pharmacists' awareness about the impact of
improper disposal on the eN,iroflment was associated with
whether pharmacists assentcd to hal'e their pharmacies as

couection points for take-back prograou (i ,,,r,;.,,' (r .,i l{rl ).

Well-traincd manage'rial resources having an overall ur'rderstalding

of the slstem are also esseDtial (i1. i..r::rrr..:: ti.r1 i{rtl).
'Sharing the respousibilitie; among stakeholders' and the

'incentives to thelll in participating in such a slstcn) wr'(e the

second and third theure\ respectively. The sharing of resprlsibilities

is a cometstore rlornrative prfulciple of MRL systents (\ it1l,r\ lll lj,
Bond, Pontes, Korzenow.ski, Bordin, R dos S. Rosa, et al., 2023). ltre

duties of the stakeholders should be spelled out unambiguously (ir
| -nr'r:1\ tr .tr. l,rli; l-!,,.i .t .i . .rilt)- There should be tnu* arld

.oilaboration btt*,een stakdrolders, and lhe sharing of iffornration
among the stakeholdeni is hrportant (.:r i.-_.i,.:rr. !l .ii r.,ll).

_l 
here is oot much market i?lue to be extracted from expired

drugs. Unused medicines recovered before expiry can be sold by the
pharrnaccutical compaoy at a socondan* rnarket at a subsidized rate
(i,..,,:ir,:.r ,.1.. -lii ; Li,i,.i.1 .ri lr-l). The operational and
rnanagerial costs of ruDlling a reverse logistics sJstenr Gln be

(ostl). tbr the company. The Brazilian experieice shorvs that the

pharmacists' workload increased tbllowing the establishment of
]! Rt,S (\'r.::r' ., .ri r!l--l). Consumers will not get any ioalcial
gain b,v retuDing the drugs. whether the various stakeholders necd

to be incentivized and to rvltat extent and b!, whom are grey areas as

far as IVIRLS is conceroed
'Legal framet,ork and gorernalce' enterged as the lburth thenre.

Strong political wili and legal tiameworks arecrucial in the initiation
oi the pr(xess oi establishing an LRLS (\ r-i:.;. lr),1.t). Bmzil is a

courtry \rith a rvell-established Medi.ine reversc logistics system at

the natiooal alrd nru[icipal ievels- A lrational decree in 2020led to
the cstablishrtnt ol a natioowide federal MRLS ifl Brazil (\ :c1,rr

l{rl i), which lnairly deals vrith the couection and proper disposal of
end-ol_-ose medicines. In contrast, the municipal s.vstem lacLs such a

fedcral decrer', and it lacks mal;- of the procedual capabilities of the

lrational level s,vstenr (\ i,.'.i. i{,-":). The United KiDgdom has a

s,vstem that imposes lines on the stakeholders if the target le\.el of
retorn ofnledicines is rlot achieved (.\i'(.r:,i ji:..rr ],-)ii).Thestate
miglrt also ha\e to rDake additional irvestmeNs tur developing

i[tiastructure tt]r nsliciDe storage, hurran developmr-rlt,

.i+acitr building, aId t,xDsplrtat EOF

J
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'Utilization of logistics managerial capabilitics of pharma!-eutical

conrpanies' is the fiRh theDre. The pharnlaceutical conrpanies havc.

well well-established system tbr drug delivery to rhe consumers
(l iIir.i .i ,rl l()l-2i :-, r, :i,rj Uri.,t -lilii), Nhich is constantly

upgraded and optimized (1,;. .rr;ri iliricrr rrli:). This

technological and managedal sophistication can be used to make

the NIRLS system more tficient (or t.r,,rr,,., i -,j llil). Ihc use of
Radio Frequenc,v Identification (RFID) tagging to track drug
packages is an exarnple ol using new teclrnologies for the snooth
rMnirg oi MRI. s!,stems (( r\rri,!^ .r .ri. ltl L'). Thc volurne of
mediciDes unused can also be calculated usiilg tcchnolog,v-aided

nloDitoring systems (r ^rlriii s (l .ri .11/l ). This caD hL:lp in making

irtfbrmed choices regardiry! prescriptioo practices. The availabilit],
of intinstructure lacilities is identfied as afl importaot talilitator in
the establishment al1d sustenaDce of it{Rl. systeris (oc r rrrr:r':
.i .ri. -i{i-' l).

D isc u ss ion

'Ihe study intended to identi! the ke-v t-actors l-acilitatirg rhe

iritiatioo aod estatiishnreut of a lpme-based Nledicine Reverse

Logistilis (lvIRL) Systc& The awareDess ofrhe various stakeholders

regarding rhe harlrful eftects of improperl,v disposed of drugs was

identilied as an irnportant factor leading to tlre establishnrelt ofthe
NIRI- s,vstem ( \.rrrd, .t ;l -lr,ll).'Ihis provides the basis upon
rvhich the involvenreot ofall stakeholders io the N{RL s},stem can be

ensured (,'.i..,,:.1 li,,:tu. .lUl{). It can shape tht'ir behavior ard
itrcrease receptir€Dess to reler$e logistics Dechanisms (t :,;r:1 , r :j .

:r.tl.l). The corsurers night abstain fiom harmhrl drug disposal

practices; the pharmacists might be more rvillilg to ofli:r drug

collectiofl sen,ices at their pharmacie$ phartIa courpanies mav

be willing to invest in safe drug recovery and safe disposal

initiative$ if rhe awareness at[ut the problelr is establishcd io

the conurunitv (i iui.r !i -ri l(r:l), 'fhus, arvareness oi various

stakeholders is pivotal in the establishment and running ofa home-

based NIRL s).stem (Jt t arrr;'Lr:.i.rl . ilr,:).
Oosely lir*ed to a*areless is the seme ofshared ownership ald

accourtabiliq' [br proper phamraceutical waste disposal. MRt
s),stenrs work orr the prirciple of shared respoosibilities (.i.
{.,:rr!-,^ (r "j . l.r-li). The patients will have the responsibility to
retunr medicioes; pharmacists have the responsibilitv to collect

mediciles and educate tbeir clients. As manufactrrers, the

pharmaceutical companies have the ltjal and ethical

responsibiiitl to mitigate the environmental damages due to

drugs (,\i.Jr:r<rr>t ri ,ri lLl--l). The pharma companies can bdrB
to tlre table dreir expertise ill runrling tbrward iogistics systeDrs (L),:

rr :ri.. rii:l)). Thus, the emeryle ce of tbmml al]d no -t'ornral division
of labor betweeo the various stakeholders is a key conlponent that

salvages the contmunitv tiom the adverse environntttal andhealth
impacts of irnproper household drug dispovl ( l !,,r:r t .:i .{ li!:,)-
Sucl'r cooperative structlres guarartce thar the burder of managing
pharmaceutical rvaste from households is not placed on a single

stakcholder but is more e\enl), distributed across the slstem. The

MRL systems offer a great opportunit,v lbr public-priyate

partrcrships. The logistical and managerial capabilities oi rhe

pharmaceutical irtdustry iI rutuling reveNe logistics systenx cao

be used to opti ize home-based MRL systems ({ .r|ri,,,. r i :t I ti, L. ).

&IRI- slttems could be l-eatured in the corporate socialresponsibility
sahemes ot pharma coDpanies (.lr (..!,t.]r 11 .,- .to:i), Thus,
sharing of responsibilities and hand-holding emerges as an

imponaDt tactor f-acilitating the illitiation and establishment of a
llonre-based N{edici[e Reverse Logistics (MRL) Systern.

Ihe strong legal. policy. aod monitoring statutes tlrat the
governments and state authorities institute have a \ery importaot
role in the cstablishment and sustenance of NIRL s1'stcms (\ ;:rr,
}-,1-rr . 1 s:. !Il\ .i ri l{): l). fhe social good of MRL s)stems, the

tangible health, and envircmnental impacts o[inrproperlv disposed

ofdrugs na:essitate golernnrent inten ention. 'Ihe errd-oflse d-rugs

can otler nrcdical treatmert to other individuals at a suhsidized ratc
(1..:-..r.1 i;i;r. ltrii). Goyernments in resource-poor settings

should view lvIR[, systenrs as a means of promoting equity in
healthcare access. Highiigllting this aspect can also promote
participation antl the slroulderilg of responsibilities bv other
stakeholders (\ (g.i\.r.11 . lll.l.r).

A broader public discourse arould public healdr and

environmental a\pe.ts ol the irrrproper disposal of ead-o/-rrse and
efld-o|-tik drngs should wnrralt govetnnrnt intenemions
((.(!ir,,:,.,:l .i .rl -idlr.;; i'.ruiir:trlr. :G),r, Such a public

discourse also iDfluenes the public perception regardiog the

hazards ol pharnraceutical waste, atrd tlrey nray perceive tie
establishmelr of the MRL systcm as a lelt need ( \lrlr.,:,.r: il ...i

li,li. Ihe public health and envirormcnral advocacv groups can

capitalize on this to dernand the establislmtent of strong lvlRl.
s,vsteDs (.ililt.!!i.ir.i r lr)l:iiir,r1,.L'.:!.J.jr.rj.';i.isrrri-r( llr:).

Brazil is torrted as an exarnple where strong legal statutes help in
the establishDeflt ofa iationwide MRLsystem (i{.I'rrr-. ri .rl . l1r1.l).

The nation!.\,ide Brazilian MRL s),stem crsures drugs are disposed oI
without rDany elr\,irolrmelrtal hazalds. Brazil also has a Duiicipal-
level trlRL s,vstern, which focuses on using end-of'-use dnrgs
(\ r.:.,... jlr l !).

The scale ol operation of the MRL system is also inrponant.

llrazil began the pro.ess at the cit_v or municipalitv lc'r,el (\ r.rl.r,
..r .i lr.)-l-l). SubDatioral or citv-wise pilot programs can be started

in the initial plrase.'lhese can be scaled up later to the nationallevel.
India, rlhicl, does not have an lvlRl syste at any level. can alm
cxplore the possibility oi pilotilg one in any of the maDy national

diseasc aontrol progranrs it runs (l.,irr.ir .,rr.r !::rtr.rr.iLr :lljli:).
The govenrments sltould supplemelt strong legal statutes with

an incentive svstem that ensurer the sustenance of the home-based

MRL system (l].rar ,:l .,1. lillj). The recovery of nledicires o6-ers

not much hnancial gain to tlre pharmaceutical companies (.i, l\rl! ,

ct .,! lt)ll). There is a dehnite cost as.\ociated with the running of
reverse logistias syslcms. 1he consunrer might ha!'e to incur costs,

which cal reducc tbe loog-term gails of pharnlaceutical compaoies

and potentially disirlcentivize thcir inYoh,entent. (l:!r.r :r ,ri .ir)1,r.

The goverrrruelt can ioaentivize the pharma companies'

involvcorent in N1RL s.vstems by tax incentives. FiDancial gains

accruer.l through tlre return ofdnrgr cal )cenli\'ize consuilers to

retum dmgs (,1: (lrr:!,,,r iL ,i l1r,:r). Pharmaciss might have to

perform additional dutiet of patient education and inventory

management. Framing an incentive system in coniunction witlr
the lvlRl. system rvill bc equally imporrant.

C)ur review could ideitii the key f;ctors ticilitatiry the

iniliation ,nd t'strhlishnrcnt oi ;r etlicine Rcverse

Logistics (MRL) Systen. 'fhc go
o
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emerges as a kev stakcholder in the initiation and establishment ot'

an lltRl, systen. The legal and policy tiamcworks u[derpiDning the

MRL system also feu under the ambit ol the govemmr'nts or state

authorities. 'fhe auar,,-ness levei and execution of shared

responsibilities of other stakeholders are also important. 'Ihe

fashiooing of an ince[tive systenr car be very helpful il runoing
the system. Then, thcre is always a large room tbr ctnperaton and

handholding betrveen state authorities and pharma conpanies rvhen

it comei to the logistical and orallagerial aspects ofrunning the MRL
system (l!u,, .l iii.. -loi.i :,rir irllij tsrrrir l(il{). These factors are

coosistent with those ide,rtfied ill other settiDgs like the banery

industry (:1i. :r.1 iir L.i -li i i) and fa.ilit),-bascd tvl RL systems (.1.

(-ii,jrr.rr i:r Jj.. tr,l1).

Lim itations

'fhe infiastructure, governmeot priorities, and the rules
governing tlre phar'ma industry can var;- frorn coLrltr,v to
(ountry. This review ortly ofers a very broad fran:ework that
.an hcilitate the initiation ald establishnrent ofan iURL s)'stenl
'l his review only offers a very broad liamel^orkthat caD t:lcilitate
the iDitiatioD ard !"stablishne|t of an MRL s),stenr. ,Also, $'e

could access onlv the studies published in PubMed and Coogle

Scholar. Flence, rhe conclusions rDade mav be vulnerable to

selection bias.

stakeholders is an important lxctor. (lovernments have an

irnportant role in crcating an inceutivized enYironnreit aod
laying down rtornutive f'm merr'orks.
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health and environlreDtal co[sequences. It should be viewed as a

public health and environmental problem. End-oJ-use dnrgs and
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signi6cantll contribute to environmental (ontamination b,y

pharmaceutical agerts. The establishnent of a horne based

MRI systeo catl be a potential solution. lhe scoping review

idelttiied the anareness ler.el of the various stakeholders,

political will and legal framerrork, the shariDg of responsibilities

among stakeholders, the utilizatioll of logistics uraragerial

capabilities of pharmaceutical compalics, arld L)centives to

stakeholders as key facilitators. The raised awareness anong all

the stakeholders can initiate the process of establishing a homc-
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oftlre public conscielce and discoursc. This hclps all stakehoidcrs
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