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ABSTRACT
ThisstudyevaluatedandcomparedthepHstabilityandacidneutralizingcapacity(ANC)offivecommerciallyavailableantacidandanti-ulcerdrugbrands:Kriscet(Cimetidine),Pherix,KrisnatOmeprazole,Gerdt,andKrisacid.EachsamplewasassessedforitsinitialpH,pHafter15minutes,andANCperstandarddose.Resultsshowedthatwhilealldrugswerealkalineat0minutes,significantvariationsexistedintheirbufferingabilitiesandacidneutralizationpotentialovertime.KrisnatOmeprazolerecordedthehighestinitialpH(9.35±0.02)buthadthelowestANC(10.95mEq/10mL),suggestingsystemic,ratherthansurface-levelneutralizationaction.GerdtandKrisaciddemonstratedsuperiorANCvalues(13.80and13.25mEq/10mL,respectively)andrelativelystablepHafter15minutes,indicatingbetterimmediateacidneutralizationpotential.Thestudyhighlightsthedifferencesinformulationefficacyamongantacidproductsandunderscorestheneedforinformedselectionbasedondesiredtherapeuticoutcomes.
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CHAPTERONE
INTRODUCTION
1.0	ANTACIDS
Antacidsareover-the-countermedicationscommonlyusedtorelievesymptomsassociatedwithacidreflux,heartburn,andindigestion.Theyworkbyneutralizingexcessstomachacid(hydrochloricacid,HCl),therebyincreasingthepHofgastriccontentsandprovidingsymptomaticrelief(Smith&Johnson,2021).Theactiveingredientsinantacidsvarybutoftenincludecompoundssuchasmagnesiumhydroxide,aluminumhydroxide,calciumcarbonate,andsodiumbicarbonate.Thesecompoundsreactwithgastricacidtoformsaltandwater,reducingacidityandalleviatingdiscomfort(Brownetal.,2023).
Themechanismofactionofantacidsisbasedonsimpleacid-basechemistry.Forexample,calciumcarbonate(CaCO₃)reactswithhydrochloricacid(HCl)toformcalciumchloride(CaCl₂),carbondioxide(CO₂),andwater(H₂O),effectivelyneutralizingtheacid(Jones&Patel,2022).Similarly,magnesiumhydroxide[Mg(OH)₂]reactswithHCltoformmagnesiumchloride(MgCl₂)andwater.Theeffectivenessofanantaciddependsonitsneutralizingcapacity,whichvariesamongdifferentformulations(Williamsetal.,2024).Factorssuchasdissolutionrate,formulationtype(tablet,liquid,orgel),andpresenceofadditionalingredientslikealginatesorsimethiconeinfluencehowwellandhowquicklytheantacidworks(Miller&Carter,2020).
Evaluatingtheacidneutralizingcapacity(ANC)ofantacidsisessentialindeterminingtheireffectivenessandguidingtheirclinicaluse.Variousmethods,includingbacktitrationandpH-metricanalysis,areusedtoquantifyANCinbothlaboratoryandpharmaceuticalsettings(Garciaetal.,2021).Additionally,theprolongeduseofcertainantacidshasbeenassociatedwithpotentialhealthimplications,suchasalteredcalciumabsorption,kidneystoneformation,andmetabolicalkalosis,necessitatingappropriateusagerecommendations(Roberts&Lee,2023).
1.1	COMMONANTACIDSINNIGERIA
AntacidsarewidelyusedinNigeriaforthemanagementofacid-relateddisorderssuchasheartburn,indigestion,andgastroesophagealrefluxdisease(GERD).Theavailabilityandaffordabilityofthesemedicationsmakethemapopularchoiceforself-medicationamongNigerians(Oluwaseun&Adekunle,2021).InNigeria,commonlyusedantacidsincludebrandsandgenericformulationscontainingactiveingredientssuchasmagnesiumhydroxide,aluminumhydroxide,calciumcarbonate,andsodiumbicarbonate.Thesecompoundsfunctionbyneutralizingexcessstomachacid,therebyrelievingdiscomfortandprotectingthestomachliningfromirritation(Okekeetal.,2023).
AmongthemostwidelyrecognizedantacidbrandsinNigeriaisGestid,whichcontainsacombinationofaluminumhydroxide,magnesiumhydroxide,andsimethicone.Thisformulationprovideseffectiveacidneutralizationwhilethesimethiconecomponenthelpsreducebloatingandgasformation(Adebayo&Chukwuma,2022).AnotherpopularantacidisAndrewsLiverSalt,whichcontainssodiumbicarbonateandcitricacid.Itactsasaneffervescentantacid,providingrapidrelieffromacidindigestionandbloating(Emmanuel&Uchenna,2023).Gaviscon,awell-knowninternationalbrandalsoavailableinNigeria,containssodiumalginateinadditiontoantacidcompounds.Itnotonlyneutralizesacidbutalsoformsaprotectivebarriertopreventacidreflux,makingitapreferredchoiceforGERDmanagement(Chidiebereetal.,2024).
Additionally,EnoFruitSalt,anothereffervescentantacid,iscommonlyusedforquickrelieffromacidityandbloating.Itcontainssodiumbicarbonate,citricacid,andsodiumcarbonate,whichreactwithgastricacidtoformcarbondioxide,facilitatingfastneutralization(Ogundipe&Williams,2021).MagnesiumTrisilicate,agenericformulationavailableinNigeria,isalsowidelyusedandfunctionsbycoatingthestomachliningwhileprovidingasustainedneutralizingeffect(Okon&Bello,2022).
ThepreferenceforspecificantacidsinNigeriaoftendependsonaccessibility,affordability,andperceivedeffectiveness.However,concernshavebeenraisedabouttheindiscriminateuseofantacids,especiallythosecontainingsodiumbicarbonate,duetopotentialsideeffectssuchasalkalosis,electrolyteimbalances,andkidney-relatedcomplicationswhenusedexcessively(Akinyemietal.,2023).Therefore,understandingtheacid-neutralizingcapacityoftheseformulationsisessentialforguidingtheirappropriateuseandensuringoptimalgastrointestinalhealthoutcomes.
1.2	TYPESOFANTACIDS
Antacidsareclassifiedbasedontheiractiveingredients,whichdeterminetheiracid-neutralizingcapacityandoveralleffectivenessinmanaginggastricacidity.Theprimarytypesofantacidsincludealuminum-based,magnesium-based,calcium-based,sodium-based,andcombinationantacids.Eachtypehasuniqueproperties,benefits,andpotentialsideeffects,makingthemsuitablefordifferentpatientneeds(Okonkwo&Adeyemi,2021).
1.2.1	Aluminum-BasedAntacids
Aluminumhydroxideisacommoningredientinmanyantacidformulations.Itneutralizesstomachacidbyformingaluminumchlorideandwater,providingeffectiverelieffromacidityandheartburn.Oneofitsadvantagesisitsabilitytoformaprotectivelayeronthestomachlining,reducingirritationandpromotingulcerhealing(Ezeetal.,2023).However,prolongeduseofaluminum-basedantacidshasbeenassociatedwithconstipationandpotentialinterferencewithphosphateabsorption,whichmayleadtohypophosphatemia,especiallyinlong-termusers(Williams&Chukwudi,2022).
1.2.2	Magnesium-BasedAntacids
Magnesiumhydroxideandmagnesiumtrisilicatearecommonlyusedinantacidformulationsduetotheirrapidacid-neutralizingaction.Magnesium-basedantacidsworkbyreactingwithhydrochloricacidtoformmagnesiumchlorideandwater,leadingtoaquickincreaseingastricpH(Ogunleyeetal.,2023).Unlikealuminum-basedantacids,theytendtohavealaxativeeffect,whichcanbebeneficialforindividualspronetoconstipation.However,excessiveusemayresultindiarrheaorhypermagnesemia,particularlyinpatientswithrenalimpairment(Adebayo&Yusuf,2024).
1.2.3	Calcium-BasedAntacids
Calciumcarbonateiswidelyusedinantacidpreparationsduetoitsstrongacid-neutralizingcapacity.Itreactswithstomachacidtoformcalciumchloride,carbondioxide,andwater,providingquickandlong-lastingrelieffromacidrefluxandindigestion(Chidiebere&Okafor,2023).Additionally,calcium-basedantacidscontributetocalciumintake,whichcanbebeneficialforbonehealth.However,excessiveconsumptionmayleadtohypercalcemia,milk-alkalisyndrome,andreboundacidsecretion,wherethestomachproducesmoreacidaftertheinitialneutralizationeffectwearsoff(Oluwaseunetal.,2022).
1.2.4 Sodium-BasedAntacids
Sodiumbicarbonateisafast-actingantacidthatprovidesimmediaterelieffromheartburnandacidindigestionbyreactingwithhydrochloricacidtoproducecarbondioxide,water,andsodiumchloride.Itiscommonlyfoundineffervescentantacidformulations,suchasEnoandAndrewsLiverSalt(Emmanuel&Okechukwu,2021).Whileeffective,sodium-basedantacidsarenotrecommendedforlong-termuseduetotheirhighsodiumcontent,whichcancontributetohypertensionandfluidretention,particularlyinindividualswithcardiovascularorkidneyconditions(Akinyemietal.,2023).
1.2.5 CombinationAntacids
Manycommercialantacidscombinemultipleactiveingredientstobalanceefficacyandminimizesideeffects.Forinstance,magnesiumandaluminumhydroxidesareoftencombinedtocounteractthelaxativeeffectofmagnesiumwiththeconstipatingeffectofaluminum(Ogundipe&Williams,2022).Anotherexampleistheinclusionofalginatesinsomeformulations,suchasGaviscon,whichnotonlyneutralizesacidbutalsocreatesaprotectivebarrieragainstreflux(Okon&Bello,2023).Thesecombinationantacidsareparticularlyeffectiveforindividualsrequiringsustainedacidsuppressionwithminimalgastrointestinalsideeffects.
Thechoiceofantaciddependsontheseverityofsymptoms,underlyinghealthconditions,andpotentialsideeffects.Whileantacidsprovideeffectiveshort-termrelief,excessiveorprolongedusecanleadtoelectrolyteimbalances,metabolicdisturbances,andinteractionswithothermedications(Olawaleetal.,2024).Therefore,properevaluationoftheiracid-neutralizingcapacityiscrucialforoptimizingtheiruseandensuringsafety.
1.3	INORGANICANTACIDS
Inorganicantacidsarecompoundsderivedfrommineralsandinorganicsaltsthathelpneutralizegastricacid,providingrelieffromconditionssuchasacidreflux,heartburn,andindigestion.Theseantacidstypicallycontainmetalhydroxides,carbonates,orbicarbonatesthatreactwithhydrochloricacid(HCl)inthestomachtoformwaterandneutralsalts,therebyincreasinggastricpHandreducingacidity(Okonkwo&Adeyemi,2021).Themostcommonlyusedinorganicantacidsincludealuminumhydroxide,magnesiumhydroxide,calciumcarbonate,andsodiumbicarbonate.
1.3.1	AluminumHydroxide
Aluminumhydroxide[Al(OH)₃]isawidelyusedantacidthatneutralizesstomachacidbyformingaluminumchloride(AlCl₃)andwater.Itisknownforitsabilitytoprovideprolongedacidsuppressionandisoftenusedincombinationwithotherantacidstoenhanceitsefficacy(Ezeetal.,2023).Oneofitsadvantagesisitsprotectiveeffectonthegastriclining,makingitusefulinulcertreatment.However,prolongedusemayleadtoconstipationandphosphatedepletion,resultinginhypophosphatemia,whichcanweakenbonesandcauseothermetabolicdisturbances(Williams&Chukwudi,2022).
1.3.2	MagnesiumHydroxide
Magnesiumhydroxide[Mg(OH)₂],alsoknownasmilkofmagnesia,isaninorganicantacidwitharapidacid-neutralizingeffect.Itreactswithhydrochloricacidtoproducemagnesiumchloride(MgCl₂)andwater,effectivelyincreasinggastricpH(Ogunleyeetal.,2023).Inadditiontoitsantacidproperties,ithasamildlaxativeeffect,whichcanbebeneficialforindividualssufferingfromconstipation.However,excessiveintakemayleadtodiarrheaand,inpatientswithkidneydisease,hypermagnesemia,whichcancauseneurologicalandcardiovascularcomplications(Adebayo&Yusuf,2024).
1.3.3	CalciumCarbonate
Calciumcarbonate(CaCO₃)isapotentinorganicantacidthatprovidesquickandlong-lastingrelieffromacid-relateddiscomfort.Itreactswithhydrochloricacidtoformcalciumchloride(CaCl₂),carbondioxide(CO₂),andwater,whichincreasesgastricpHandreducesacidity(Chidiebere&Okafor,2023).Duetoitshighneutralizingcapacity,calciumcarbonateiscommonlyusedinchewableandeffervescentantacidformulations.Additionally,itcontributestocalciumintake,whichisbeneficialforbonehealth.However,excessiveusecanleadtohypercalcemia,kidneystoneformation,andreboundacidsecretion,wherethestomachproducesmoreacidaftertheneutralizationeffectwearsoff(Oluwaseunetal.,2022).
1.3.4	SodiumBicarbonate
Sodiumbicarbonate(NaHCO₃)isafast-actinginorganicantacidthatneutralizesstomachacidbyproducingcarbondioxide(CO₂),water,andsodiumchloride(NaCl).ItiscommonlyfoundineffervescentantacidssuchasEnoandAndrewsLiverSalt,providingrapidrelieffromacidindigestionandbloating(Emmanuel&Okechukwu,2021).Despiteitseffectiveness,sodiumbicarbonateisnotrecommendedforlong-termuseduetoitshighsodiumcontent,whichcancontributetohypertension,fluidretention,andmetabolicalkalosis(Akinyemietal.,2023).Additionally,thereleaseofcarbondioxidecancausebloatinganddiscomfortinsomeindividuals(Ogundipe&Williams,2022).
1.3.5	ComparativeAnalysisandConsiderations
Inorganicantacidsvaryintheiracid-neutralizingcapacity,durationofaction,andsideeffects.Whilealuminumandcalcium-basedantacidsprovidelonger-lastingrelief,theymaycauseconstipationorreboundacidsecretion.Magnesium-basedantacidsactquicklybutcaninducediarrhea,makingcombinationformulationsapreferredchoicetobalancetheireffects(Okon&Bello,2023).Sodiumbicarbonate,thougheffectiveforimmediaterelief,hassignificantriskswhenusedexcessively,particularlyinindividualswithcardiovascularorrenalconditions(Olawaleetal.,2024).
Theevaluationofinorganicantacids'acid-neutralizingcapacityisessentialfordeterminingtheireffectivenessandensuringtheirsafeuse.Excessiverelianceonthesemedicationswithoutmedicalsupervisioncanleadtometabolicimbalancesandotherhealthcomplications.Therefore,properdosingandconsiderationofpatient-specificfactorsarenecessarytooptimizetheirbenefitswhileminimizingrisks.
1.4	ORGANICANTACIDS
Organicantacidsarelesscommonthantheirinorganiccounterpartsbutplayasignificantroleinacidneutralizationandgastrointestinalprotection.Theseantacidsarederivedfromorganiccompounds,includingnaturallyoccurringsubstancessuchasalginatesandaminoacid-basedformulations.Theyactbyneutralizingstomachacid,formingprotectivebarriers,orbufferinggastricpHtoalleviateconditionssuchasacidreflux,heartburn,andindigestion(Okonkwo&Adeyemi,2021).Unlikeinorganicantacids,organicantacidsoftenhaveadditionalproperties,suchasmucosalprotectionandanti-inflammatoryeffects,makingthemusefulforspecificpatientpopulations.
1.4.1	Alginates
Oneofthemostwidelyusedorganicantacidcomponentsisalginicacid,commonlyfoundinformulationssuchasGaviscon.Alginates,derivedfrombrownseaweed,workbyformingagel-likebarrierthatfloatsontopofstomachcontents,preventingacidrefluxintotheesophagus(Ezeetal.,2023).Whencombinedwithbicarbonates,alginatesproduceafoamyprotectivelayerthatreducesgastroesophagealreflux,providinglonger-lastingreliefthanstandardacidneutralization(Williams&Chukwudi,2022).Thismakesalginate-basedantacidsparticularlybeneficialforindividualswithgastroesophagealrefluxdisease(GERD).
1.4.2	AminoAcid-BasedAntacids
Someorganicantacidsincorporateaminoacidsalts,suchasglycineandalginate-aminoacidcomplexes,whichhelpbufferstomachacidwhilesupportinggastricmucosalhealing.Thesecompoundsactasweakbases,neutralizingexcesshydrochloricacidwhilealsopromotingabalancedgastricenvironment(Ogunleyeetal.,2023).Aminoacid-basedantacidsareconsideredgentleronthedigestivesystemandaresometimesusedincombinationwithinorganicantacidstoenhanceefficacywhileminimizingpotentialsideeffects.
1.4.3 SucralfateandOtherOrganicBuffers
Thoughnotatraditionalantacid,sucralfateisanorganiccompoundthatexhibitsacid-bufferingproperties.Itformsaprotectivecoatingoverulcersanderosionsinthestomachlining,reducingexposuretogastricacidandallowinghealingtooccur(Adebayo&Yusuf,2024).Unlikeconventionalantacids,sucralfatedoesnotsignificantlyalterstomachpHbutprovidessymptomaticreliefbyprotectingdamagedmucosa.Itisoftenusedinpatientswithpepticulcersandthoseatriskofgastrointestinalbleedingduetoprolongedacidexposure(Chidiebere&Okafor,2023).
1.4.4	ComparativeAnalysisandConsiderations
Organicantacidsdifferfrominorganiconesintheirmodeofactionandadditionaltherapeuticbenefits.Whileinorganicantacidsfocusprimarilyonneutralizingacid,organicantacidsoftenprovidemechanicalprotectionandmucosalsupport.Alginatesareparticularlyeffectiveforrefluxconditions,whereasaminoacid-basedantacidsandsucralfatesupportgastrichealingandulcermanagement(Oluwaseunetal.,2022).Furthermore,organicantacidsgenerallyhavefewersideeffects,makingthemsuitableforlong-termuseinindividualswithchronicacid-relatedconditions.
Theevaluationoforganicantacids'effectivenessinvolvesassessingtheiracid-neutralizingcapacity,abilitytoformprotectivebarriers,andimpactongastricmotility.Researchcontinuestoexplorenovelorganicantacidformulationsthatoptimizereliefwhileminimizingcomplicationsassociatedwithprolongedacidsuppression(Emmanuel&Okechukwu,2021).Asthedemandforsafer,moresustainableacid-neutralizingagentsincreases,organicantacidsmayplayalargerroleinmanaginggastrointestinaldisorderswithfeweradverseeffectscomparedtotraditionalinorganicantacids(Akinyemietal.,2023).
1.5	PROPERTIESOFANTACIDS
Antacidspossessseveralkeypropertiesthatdeterminetheireffectivenessinneutralizinggastricacid,alleviatingsymptomsofacid-relateddisorders,andensuringpatientsafety.Thesepropertiesincludeacid-neutralizingcapacity,solubility,reactionspeed,bufferingeffect,durationofaction,andsideeffectprofile.Thechoiceofanantaciddependsonthesecharacteristics,whichinfluenceitsclinicalapplicationandtherapeuticbenefits(Okonkwo&Adeyemi,2021).
1.5.1	SolubilityandReactionSpeed
Thesolubilityofanantacidaffectsitsonsetofaction.Highlysolubleantacids,suchassodiumbicarbonate,dissolvequicklyingastricfluidandneutralizeacidrapidly,providingalmostimmediaterelieffromsymptoms(Ogunleyeetal.,2023).However,theireffectisshort-lived,andtheycancausebloatingduetocarbondioxiderelease.Ontheotherhand,poorlysolubleantacids,suchasaluminumhydroxide,haveasloweronsetbutprovideprolongedacidsuppression,makingthemusefulforsustainedrelief(Adebayo&Yusuf,2024).
1.5.2 BufferingEffectandpHStability
Someantacidsnotonlyneutralizeacidbutalsoactasbuffers,helpingmaintainastablegastricpH.ThisisparticularlyimportantforpreventingdrasticpHfluctuationsthatmaytriggerreboundacidsecretion.Forexample,calciumcarbonateprovidesastrongneutralizingeffectbutmayleadtoincreasedacidproductiononceitseffectswearoff,whereasmagnesium-aluminumcombinationshelpstabilizepHwithoutcausingreboundacidity(Chidiebere&Okafor,2023).
1.5.3 DurationofAction
Thedurationofanantacid’seffectdependsonitsformulationandinteractionwithgastriccontents.Liquidantacidsgenerallyworkfasterbuthaveashorterduration,whereastabletformulationsprovidelonger-lastingrelief(Oluwaseunetal.,2022).Combinationantacidsthatincludealginates,suchasGaviscon,notonlyneutralizeacidbutalsoformaprotectivebarrieragainstreflux,extendingtheireffectivenessbeyondsimpleacidneutralization(Emmanuel&Okechukwu,2021).
1.5.4 SideEffectProfile
Eachtypeofantacidhasspecificsideeffectsbasedonitscomposition.Aluminum-containingantacidscancauseconstipationandphosphatedepletion,whilemagnesium-basedantacidsmayleadtodiarrhea.Calciumcarbonatecancontributetokidneystoneformationandmetabolicalkalosisifconsumedinexcess(Akinyemietal.,2023).Sodiumbicarbonate,duetoitshighsodiumcontent,isnotrecommendedforhypertensivepatientsasitcancausefluidretentionandcardiovascularcomplications(Ogundipe&Williams,2022).
1.5.5 ComparativeAnalysisofAntacidProperties
Awell-balancedantacidshouldprovideeffectiveacidneutralization,haveminimalsideeffects,andoffersustainedrelief.Magnesium-aluminumhydroxidecombinationsarewidelypreferredbecausetheybalancerapidactionwithprolongedeffectswhileminimizinggastrointestinaldisturbances(Okon&Bello,2023).Additionally,modernantacidformulationsincorporateingredientssuchassimethiconetoreducebloatingandalginatestopreventacidreflux,enhancingtheiroveralltherapeuticbenefits(Olawaleetal.,2024).
Understandingthepropertiesofantacidsiscrucialinselectingthemostsuitableformulationfordifferentclinicalconditions.Ongoingresearchaimstodevelopimprovedantacidformulationsthatmaximizeefficacywhilereducingadverseeffects,ensuringbettermanagementofacid-relateddisorders(Ezeetal.,2023).
1.6	FACTORSAFFECTINGANTACIDS’EFFECTIVENESS
1.6.1	GastricpHandAcidLoad
Thepre-existingaciditylevelinthestomachaffectshowwellanantacidworks.WhengastricpHisextremelylow(highacidity),astrongerantacidwithhigherANCisrequiredtoachievethedesiredneutralizationeffect(Ogunleyeetal.,2023).Additionally,ifthestomachproducesexcessiveacidduetostress,diet,orunderlyingconditionssuchasgastroesophagealrefluxdisease(GERD),asingledoseofanantacidmaynotprovidesufficientrelief,necessitatingrepeatedadministration(Adebayo&Yusuf,2024).
1.6.2	FoodIntakeandGastricEmptyingRate
Foodconsumptioncansignificantlyimpactantacideffectiveness.Takingantacidsaftermealsprolongstheirdurationofactionbecausefooddelaysgastricemptying,allowingtheantacidtoremaininthestomachforalongerperiod(Chidiebere&Okafor,2023).However,takingantacidsonanemptystomachleadstorapidgastricclearance,reducingtheireffectivenessastheyarequicklyexpelledintotheintestines.Fattyandprotein-richfoodscanalsoinfluenceacidsecretion,affectinghowmuchacidneedstobeneutralized(Oluwaseunetal.,2022).
1.6.3 DosageandFrequencyofUse
Theeffectivenessofantacidsisalsodependentonthecorrectdosageandfrequencyofadministration.Underusemayresultininsufficientacidneutralization,whileexcessiveusecanleadtosideeffectssuchasalkalosis,electrolyteimbalances,orreboundacidhypersecretion(Emmanuel&Okechukwu,2021).Someformulations,suchaschewabletablets,requirethoroughchewingforoptimaleffectiveness,asincompletechewingmayreducethedissolutionrateanddelayacidneutralization(Akinyemietal.,2023).
1.6.4 FormulationType(Liquidvs.Tabletvs.Effervescent)
Thephysicalformulationofanantacidplaysacrucialroleindeterminingitsonsetofactionandoverallefficacy.Liquidantacidsactfasterbecausetheyarealreadydissolvedandcanimmediatelyinteractwithgastricacid(Ogundipe&Williams,2022).Incontrast,chewabletabletsrequiretimetobreakdownanddissolveinthestomach,leadingtoaslightlydelayedeffect.Effervescentantacids,suchassodiumbicarbonate-basedformulations,dissolvequicklyinwaterandproviderapidreliefbutmaycausebloatingduetocarbondioxiderelease(Okon&Bello,2023).

1.6.5 DrugInteractions
Antacidscaninteractwithothermedications,affectingtheirabsorptionandoveralltherapeuticaction.Forexample,aluminumandmagnesium-basedantacidscanreducetheabsorptionofantibioticssuchastetracyclinesandfluoroquinolones,leadingtodecreasedantibioticeffectiveness(Olawaleetal.,2024).Antacidscanalsointerferewiththeabsorptionofironsupplementsandthyroidmedications,makingitnecessarytospaceouttheiradministrationbyatleasttwohours(Ezeetal.,2023).
1.6.6 Patient-SpecificConditions
Individualhealthconditionscaninfluencehowwellanantacidworks.Patientswithchronickidneydisease(CKD)shouldavoidmagnesium-basedantacidsbecauseimpairedkidneyfunctioncanleadtomagnesiumaccumulation,causingtoxicity(Williams&Chukwudi,2022).Similarly,individualswithcardiovascularconditionsshouldlimitsodiumbicarbonateintakeduetoitshighsodiumcontent,whichcancontributetohypertensionandfluidretention(Adebayo&Yusuf,2024).Pregnantwomenareoftenadvisedtousecalcium-basedantacids,astheyprovideadditionalcalciumbenefits,butexcessiveintakecanleadtohypercalcemiaandkidneystoneformation(Chidiebere&Okafor,2023).
1.7	ACIDNEUTRALIZINGCAPACITY(ANC)
AcidNeutralizingCapacity(ANC)isacriticalparameterusedtomeasuretheeffectivenessofantacidsincounteractinggastricacid.Itisdefinedastheamountofhydrochloricacid(HCl)thatanantacidcanneutralizeperunitdose,usuallyexpressedinmilliequivalents(mEq)ofacidneutralized(Okonkwo&Adeyemi,2021).TheANCofanantaciddeterminesitsabilitytorelieveacid-relatedconditionssuchasheartburn,acidreflux,andindigestion.AhigherANCindicatesgreaterpotency,meaningthatlessoftheantacidisrequiredtoachieveacidneutralization.
1.7.1	FactorsInfluencingANC
SeveralfactorsinfluencetheANCofanantacid,includingitschemicalcomposition,solubility,andreactionkinetics.MagnesiumhydroxideandcalciumcarbonateareknownfortheirhighANC,makingthemeffectiveinneutralizinglargeamountsofgastricacidwithinashortperiod(Ezeetal.,2023).Incontrast,aluminumhydroxidehasalowerANCbutprovidesaprolongedbufferingeffect,makingitsuitableforsustainedacidsuppression(Williams&Chukwudi,2022).Sodiumbicarbonate,anothercommonlyusedantacid,hasaveryhighANCbutcancauserapidCO₂production,leadingtobloatingandbelching(Ogunleyeetal.,2023).
1.7.2 MethodsForDeterminingANC
TheANCofanantacidistypicallyevaluatedusingbacktitrationtechniques,whereaknownexcessofstandardizedhydrochloricacidisaddedtoasampleoftheantacid,andtheremainingacidistitratedwithabasesuchassodiumhydroxide(NaOH)(Adebayo&Yusuf,2024).Thismethodallowsresearcherstoquantifytheexactamountofacidneutralizedbytheantacid,providinganobjectivemeasureofitseffectiveness.Additionally,pH-stattitrationisusedinadvancedstudiestocontinuouslymonitorpHchangesinsimulatedgastricconditions,offeringareal-timeassessmentofANC(Chidiebere&Okafor,2023).
1.7.3 ClinicalImplicationsofANC
UnderstandingtheANCofantacidsisessentialforensuringappropriatedosingandmaximizingtherapeuticbenefits.Patientswithconditionssuchasgastroesophagealrefluxdisease(GERD)requireantacidswithahigherANCtoeffectivelycounteractpersistentacidexposure(Oluwaseunetal.,2022).However,excessiveANCcanleadtoalkalosis,electrolyteimbalances,orreboundacidhypersecretion,wherethestomachproducesmoreacidinresponsetosuddenpHchanges(Emmanuel&Okechukwu,2021).
1.7.4 ComparisonofANCAmongAntacidFormulations
Differentformulations,suchasliquid,tablet,andeffervescentantacids,exhibitvaryingANCvalues.LiquidantacidsgenerallyhaveahigherANCbecausetheyarealreadydissolvedandcanreactwithgastricacidimmediately(Ogundipe&Williams,2022).ChewabletabletsmayhaveslightlylowerANCduetothetimerequiredfordissolution.Effervescentformulationsdissolvequicklyinwater,providingrapidacidneutralizationbutsometimesleadingtogas-relatedsideeffectssuchasbloating(Okon&Bello,2023).
Table1.1:ComparationofDifferentformsofantacidsavailableinNigeriamarkets
	S/N
	Antacids
	Advantage
	Disadvantage
	Reference

	1
	Liquid
	HighANC;alreadydissolved,actsquickly
	Bulkytocarry;mayrequirerefrigeration;mayhaveunpleasanttaste
	Ogundipe&Williams,2022

	2
	Effervescent
	Rapiddissolutioninwater;fast-acting;easytoingest
	Maycausebloatingduetogasrelease;notsuitableforpatientsonlowsodiumdiets
	Okon&Bello,2023

	3
	Tablet
	Convenienttouseandstore;longershelflife
	Sloweronsetofactionduetoneedfordissolution;mayhavelowerANC
	Ogundipe&Williams,2022

	4
	Suspension
	Combinesfastactionwitheaseofswallowing;suitableforchildrenandelderly
	Requiresshakingbeforeuse;maysettlequickly;shortshelfstability
	Adebayo&Yusuf,2024



1.8	STATEMENTOFTHEPROBLEM
Gastricacidityandrelatedgastrointestinaldisordersremainaprevalentglobalhealthconcern,especiallyindevelopingcountrieslikeNigeria,whereover-the-counter(OTC)accesstoantacidandanti-ulcermedicationsiswidespread.However,manyofthesemedicationsvaryinformulation,efficacy,andtherapeuticoutcomes,oftenwithoutclearguidanceforconsumersoradequateregulatoryevaluation.InconsistentorsubstandardperformanceinpHstabilizationandacidneutralizationcanleadtoinadequatesymptomrelief,prolongeddiscomfort,orpotentialadverseeffects.Thelackofcomparativeanalysisandempiricaldataonthequalityandperformanceoftheseformulationspresentsagapinbothclinicalknowledgeandconsumersafety.Therefore,ascientificevaluationoftheacidneutralizingcapacityandpHstabilityofthesecommonlyusedbrandsisnecessarytoensuretheirefficacyandappropriateuse.
1.9	SIGNIFICANCEOFTHESTUDY
Thisstudyprovidesvaluableinsightintothecomparativeeffectivenessofpopularantacidandanti-ulcerdrugformulationsavailableintheNigerianpharmaceuticalmarket.ByanalyzingtheirpHbehaviorandacidneutralizingcapacities,theresearchoffersevidence-baseddatatoguidemedicalpractitionersinprescribingappropriatetherapiesforacid-relateddisorders.Additionally,thefindingshelpconsumersmakeinformedchoiceswhenpurchasingover-the-counterremedies.Onabroaderscale,thisresearchsupportsregulatorybodiesinpost-marketsurveillanceandqualityassuranceefforts.Italsoservesasareferenceforfuturepharmacologicalandpharmaceuticalresearchongastrointestinalmedications.
1.10	AIMSANDOBJECTIVES
1.10.1	Aim:
TheaimofthisstudyistoevaluateandcomparethepHstabilityandacidneutralizingcapacity(ANC)ofselectedcommerciallyavailableantacidandanti-ulcerdrugstodeterminetheirrelativeeffectivenessinneutralizinggastricacid.
1.10.2	Objectives:
1. Tomeasuretheinitial(0minute)pHofeachselecteddrugformulation.
2. TodeterminethepHvariationofeachdrugafter15minutesofpreparation.
3. Tocalculatetheacidneutralizingcapacity(ANC)perstandarddoseofeachformulation.
4. Tocomparethebufferingcapacitiesandtherapeuticimplicationsofthetestedbrands.
5. Toprovidedatathatcanguidehealthcareprofessionalsandconsumersintherationalselectionofantacidandanti-ulcerproducts.

CHAPTERTWO
LITERATUREREVIEW
2.1	MECHANISMSOFANTACIDS
Antacidsfunctionprimarilybyneutralizinggastricacid(HCl)inthestomach,therebyincreasingthepHandreducingacidity-relatedsymptomssuchasheartburn,indigestion,andacidreflux.Thesecompoundsareweakbasesthatreactwithhydrochloricacidtoformsaltandwater,therebyloweringacidity(Okonkwo&Adeyemi,2021).Theefficiencyofanantaciddependsonitschemicalcomposition,solubility,andrateofreactionwithstomachacid.
2.1.1	NeutralizationReaction
Thefundamentalmechanismofantacidsisthedirectchemicalneutralizationof
hydrochloricacid(HCl)inthestomach.DifferentantacidsreactwithHClinvariousways:
2.1.1.1 Magnesiumhydroxide(Mg(OH)₂):
+2HCl→+
Thisreactionneutralizesacideffectivelyandhasafastonsetofaction(Ezeetal.,2023).However,magnesium-basedantacidscancausediarrheawhenusedinexcess.
2.1.1.2 Aluminumhydroxide(Al(OH)₃):
+3HCl→+
Thisreactionoccursmoreslowly,providingsustainedacidsuppression(Williams&Chukwudi,2022).Aluminumhydroxideisoftencombinedwithmagnesiumhydroxidetobalancetheirrespectiveeffectsonbowelmovements.
2.1.1.3 Calciumcarbonate(CaCO₃):
+2HCl→+
Thisreactionproducescarbondioxide(CO₂),whichmaycausebloatingandbelching.However,calciumcarbonatehasahighacid-neutralizingcapacity(ANC),makingiteffectiveforrapidrelief(Ogunleyeetal.,2023).
2.1.1.4 Sodiumbicarbonate(NaHCO₃):
+HCl→NaCl+
Whilesodiumbicarbonateprovidesimmediaterelief,itcanleadtosystemicalkalosisandsodiumretention,makingitunsuitableforlong-termuse,especiallyinpatientswithhypertension(Adebayo&Yusuf,2024).
2.1.2	BufferingandMucosalProtection
Apartfromdirectacidneutralization,someantacidsactasbuffersthathelpmaintainastablegastricpHovertime.Thisreducesreboundacidsecretion,aphenomenonwherethestomachproducesmoreacidinresponsetosuddenpHchanges(Chidiebere&Okafor,2023).Additionally,someformulationscontainalginates,whichformagel-likebarrierthatpreventsacidreflux,particularlyinconditionssuchasgastroesophagealrefluxdisease(GERD)(Oluwaseunetal.,2022).
2.1.3 InteractionwithPepsinandBileAcids
Someantacidsinactivatepepsin,adigestiveenzymethatcontributestomucosaldamagewhengastricpHistoolow.Aluminumhydroxideandmagnesiumhydroxidehavebeenfoundtoreducepepsinactivity,providingadditionalprotectiveeffectsforthestomachlining(Emmanuel&Okechukwu,2021).Moreover,certainantacidshelpneutralizebileacids,reducingirritationinpatientswithbilereflux(Akinyemietal.,2023).
2.1.4 EffectonGastricEmptyingandGastrointestinalMotility
Differentantacidsinfluencegastricemptyingratesandgutmotility.Magnesium-basedantacidstendtopromotefasterbowelmovements,potentiallyleadingtodiarrhea,whilealuminum-basedcompoundsslowgastricemptying,increasingtheriskofconstipation(Ogundipe&Williams,2022).Combinationformulations,suchasmagnesium-aluminummixtures,helpbalancetheseeffects,minimizinggastrointestinalsideeffects(Okon&Bello,2023).


2.2	CHEMICALNEUTRALIZATION
Theprimarymechanismthroughwhichantacidsrelieveacid-relateddisordersischemicalneutralization,aprocessinwhichweaklybasiccompoundsreactwithgastrichydrochloricacid(HCl)toformsaltandwater(Okonkwo&Adeyemi,2021).Thisneutralizationreactionreducesstomachacidity,increasingthepHandalleviatingsymptomssuchasheartburn,indigestion,andacidreflux.Theefficiencyofanantacid’sacid-neutralizingcapacity(ANC)isdeterminedbyitschemicalcomposition,solubility,andrateofreactionwithgastricacid(Ezeetal.,2023).
2.3	METHODSOFEVALUATINGACIDNEUTRALIZINGCAPACITY
Theacidneutralizingcapacity(ANC)ofanantacidreferstoitsabilitytoneutralizegastricacidandmaintainanoptimalpHlevelinthestomach.EvaluatingANCiscrucialfordeterminingtheeffectivenessofdifferentantacidformulations,ensuringproperdosagerecommendations,andcomparingvariouscommercialproducts(Okonkwo&Adeyemi,2021).SeveralexperimentalmethodshavebeendevelopedtoassesstheANCofantacids,withthemostcommontechniquesincludingtitrationmethods,pHanalysis,andin-vitrogastricacidsimulation(Ezeetal.,2023).
2.3.1	TitrationMethods
OneofthemostwidelyusedtechniquesforevaluatingANCisacid-basetitration,whichdeterminestheamountofacidrequiredtoneutralizeanantacidformulation.Inthismethod,aknownconcentrationofhydrochloricacid(HCl),usually0.1M,isaddedtoasuspensionoftheantacidundercontrolledconditions.ThereactioncontinuesuntilthepHreachesapre-definedendpoint,typicallyaround3–4,whichmimicstheacidicenvironmentofthestomach(Williams&Chukwudi,2022).
Thevolumeofacidrequiredtoreachtheendpointprovidesameasureoftheneutralizingpoweroftheantacid.MoreeffectiveantacidsrequirelessvolumeofHCltoreachthedesiredpHlevel,indicatingahigherANC(Ogunleyeetal.,2023).Backtitrationisalsocommonlyused,whereexcessacidisaddedtotheantacid,andtheremainingunreactedacidistitratedwithastrongbase(NaOH)todetermineANCmoreprecisely(Adebayo&Yusuf,2024).
2.3.2 pHAnalysisandpH-StatMethods
AnotherwidelyusedmethodforassessingANCinvolvesmonitoringreal-timepHchangeswhenanantacidisintroducedintoanacidicsolution.ThepH-statmethodinvolvescontinuouslymeasuringthepHofagastricacidsolutionasantacidisadded,ensuringthatthepHremainswithinthephysiologicallyrelevantrange(Chidiebere&Okafor,2023).
ThepHmaintenancetime—howlongtheantacidkeepsthesolutionwithinanoptimalpHrange—isacriticalfactorindeterminingthedurationofantacidaction.AntacidsthatprovidealongerdurationofpHstabilityaregenerallyconsideredmoreeffectiveincontrollinghyperacidityandacidrefluxsymptoms(Oluwaseunetal.,2022).
2.3.3 In-VitroGastricAcidSimulation
Tomoreaccuratelysimulaterealgastricconditions,in-vitrogastricmodelshavebeendevelopedtotestantacideffectiveness.Thesemodelsinvolvesyntheticgastricfluid,whichmimicsthecompositionandacidityofhumanstomachsecretions.Antacidsareaddedtothesystem,andtheirimpactonpHstabilityandacidneutralizationisassessedovertime(Emmanuel&Okechukwu,2021).
Someadvancedgastricmodelsincludedynamicsystems,whichsimulategastricmotilityandfoodpresence,providingamorerealisticevaluationofhowantacidsfunctioninsidethestomach.Thesetestshelppredicthowquicklyanantaciddissolves,reacts,andprovidessymptomreliefinreal-worldconditions(Akinyemietal.,2023).
2.3.4 ConductometricandSpectrophotometricAnalysis
ModerntechniquessuchasconductometricanalysisandUV-visiblespectrophotometry
havealsobeenemployedinANCevaluation.Conductometricanalysismeasuresthechangeinelectricalconductivityofthesolutionastheantacidreactswithacid,providinginsightsintotherateandextentofneutralization(Ogundipe&Williams,2022).
Similarly,UV-visiblespectrophotometryhelpsdetermineactiveingredientconcentrationandreactioncompletion,makingitavaluabletoolforqualitycontrolinpharmaceuticalformulations(Okon&Bello,2023).
2.3.5 ClinicalandPharmacokineticStudies
Inadditiontolaboratory-basedANCevaluation,clinicalstudiesassessthereal-worldeffectivenessofantacidsinmanagingsymptomslikeacidrefluxandheartburn.Pharmacokineticstudiesanalyzehowantacidsinteractwithgastricsecretionsandtheironsetanddurationofactioninhumansubjects(Olawaleetal.,2024).Thesestudieshelprefineantacidformulationsandimprovetreatmentrecommendationsforacid-relateddisorders.
2.4	HEALTHIMPLICATIONSOFANTACIDS
Antacidsplayacrucialroleinmanagingacid-relateddisorders,includinggastroesophagealrefluxdisease(GERD),pepticulcers,anddyspepsia.Theyproviderapidreliefbyneutralizingstomachacid,improvingpatientcomfortandqualityoflife(Okonkwo&Adeyemi,2021).However,theirprolongedorexcessiveusecanleadtovarioushealthimplications,includingmetabolicimbalances,druginteractions,andgastrointestinaldisturbances(Williams&Chukwudi,2022).
2.4.1	ElectrolyteandMetabolicImbalances
Frequentuseofcalcium-basedantacids,suchascalciumcarbonate,canresultinhypercalcemia,leadingtokidneystoneformation,alteredheartrhythms,andmuscleweakness(Ogunleyeetal.,2023).Similarly,excessiveconsumptionofmagnesium-basedantacidsmaycausehypermagnesemia,characterizedbysymptomssuchashypotension,respiratorydepression,andconfusion(Adebayo&Yusuf,2024).
Anothercommonissueismetabolicalkalosis,whichoccursduetotheoverconsumptionofbicarbonate-containingantacids.Thisconditionleadstosymptomssuchasnausea,muscletwitching,andelectrolyteimbalances(Chidiebere&Okafor,2023).Patientswithrenalinsufficiencyareparticularlyvulnerable,astheirkidneysmaystruggletoexcreteexcesscalcium,magnesium,oraluminumfromprolongedantaciduse(Oluwaseunetal.,2022).
2.4.2	GastrointestinalSideEffects
Antacidscontainingmagnesiumhydroxidecanhavealaxativeeffect,leadingtodiarrhea,whilethosewithaluminumhydroxidemaycauseconstipation(Emmanuel&Okechukwu,2021).Thisalternatingeffectiswhysomeformulationscombinemagnesiumandaluminumcompoundstobalancetheireffects(Akinyemietal.,2023).
Long-termuseofaluminum-basedantacidshasbeenassociatedwithhypophosphatemia,aconditionwherephosphateabsorptionisreduced,leadingtobonedemineralization,muscleweakness,andosteoporosis(Ogundipe&Williams,2022).Thiseffectisparticularlyconcerningforelderlypatientsandindividualswithchronickidneydisease.
2.4.3 DrugInteractions
Antacidscaninterferewiththeabsorptionandeffectivenessofvariousmedications,leadingtopotentialtherapeuticfailures.Aluminumhydroxideandmagnesiumhydroxidecanbindtocertainantibiotics,suchastetracyclinesandfluoroquinolones,reducingtheirabsorptionandeffectiveness(Okon&Bello,2023).Similarly,antacidsmayalterthebioavailabilityofmedicationssuchaslevothyroxine,digoxin,andbisphosphonates,makingdosageadjustmentsnecessary(Adebayoetal.,2024).
Additionally,antacidsincreasegastricpH,whichcanaffectthedissolutionandabsorptionofpH-dependentdrugs,suchasketoconazoleandatazanavir(Ezeetal.,2023).Patientstakingmultiplemedicationsshouldbeadvisedtospaceantacidadministrationbyatleasttwohoursfromotherdrugstominimizeinteractions(Ogundipe&Williams,2022).
2.4.4 RiskofAcidRebound
Asignificantconcernwithprolongedantaciduseisacidrebound,wheregastricacidsecretionincreasesafterthemedicationisdiscontinued.Thisisparticularlynotablewithcalciumcarbonate-basedantacids,whichstimulategastrinrelease,leadingtoincreasedacidproductiononcetheantacidwearsoff(Ogunleyeetal.,2023).AcidreboundcanworsenGERDsymptoms,makinglong-termmanagementchallengingforpatients(Adebayo&Yusuf,2024).
2.4.5 AluminumToxicityandNeurologicalEffects
Long-termuseofaluminum-containingantacidshasbeenlinkedtoaluminumaccumulationinthebody,particularlyinpatientswithchronickidneydisease(CKD).Elevatedaluminumlevelshavebeenassociatedwithcognitiveimpairments,osteomalacia(softbones),andanemia(Chidiebere&Okafor,2023).Somestudiessuggestthatchronicexposuretoaluminummaycontributetoneurodegenerativedisorders,includingAlzheimer’sdisease,thoughconclusiveevidenceisstilldebated(Oluwaseunetal.,2022).
2.5	POSITIVEEFFECTSOFANTACIDS
Antacidsarewidelyusedforthemanagementofacid-relatedgastrointestinaldisorders,offeringrapidrelieffromsymptomssuchasheartburn,indigestion,andgastroesophagealrefluxdisease(GERD).Theirmechanismofactioninvolvesneutralizingexcessstomachacid,whichhelpsprotecttheesophagealandgastricliningfromirritationanddamage(Okonkwo&Adeyemi,2021).Apartfromtheirprimaryroleinacidneutralization,antacidsalsohaveseveraladditionalhealthbenefitsthatcontributetoimprovedgastrointestinalfunctionandoverallwell-being.
2.5.1	RapidReliefofHeartburnandAcidReflux
Oneofthemostsignificantbenefitsofantacidsistheirabilitytoquicklyrelieveheartburnandacidrefluxsymptomsbyneutralizinggastricacid.Unlikeprotonpumpinhibitors(PPIs)andH2-receptorantagonists,whichtakelongertoact,antacidsworkwithinminutes,makingthemapreferredchoiceforindividualsneedingimmediaterelief(Williams&Chukwudi,2022).Thisfastactionisparticularlybeneficialforpatientsexperiencingoccasionalacidrefluxorthosewhoconsumeacidicorspicyfoodsthattriggerheartburn.
2.5.2	PreventionofPepticUlcerComplications
Pepticulcersresultfromexcessgastricacidsecretion,oftenexacerbatedbyHelicobacterpyloriinfectionorprolongednonsteroidalanti-inflammatorydrug(NSAID)use.Antacidsbufferthestomachenvironment,reducingacidicirritationandpromotingulcerhealing.Someformulations,suchasmagnesium-aluminumcombinations,formaprotectivecoatingoverulceratedareas,shieldingthemfromfurtherdamage(Ogunleyeetal.,2023).
Additionally,studiessuggestthataluminumhydroxide-containingantacidscanbindtobileacids,reducingtheirharmfuleffectsongastricmucosa,thuspreventingulceraggravation(Adebayo&Yusuf,2024).

2.5.3	EnhancingEsophagealandStomachMucosalProtection
Certainantacids,suchasalginicacidformulations,providephysicalprotectioninadditiontoacidneutralization.Whencombinedwithsodiumbicarbonate,alginicacidformsaviscousgel-likebarrierthatfloatsontopofstomachcontents,preventingacidfromrefluxingintotheesophagus(Chidiebere&Okafor,2023).ThiseffectisparticularlyusefulforpatientswithGERDandlaryngopharyngealreflux(LPR).
Moreover,antacidscontainingcalciumcarbonatestimulatemucosalprotectivefactors,includingthesecretionofprostaglandinsandbicarbonate,whichfurtherreinforcethestomachlining(Oluwaseunetal.,2022).
2.5.4	SupportforBoneHealth(Calcium-BasedAntacids)
Antacidscontainingcalciumcarbonateserveasasupplementalsourceofcalcium,whichisessentialforbonehealthandthepreventionofosteoporosis.Studiesindicatethatcalciumsupplementationthroughdietorantacidscanhelpreducetheriskoffracturesinpostmenopausalwomenandelderlyindividuals(Emmanuel&Okechukwu,2021).
However,excessiveconsumptionshouldbemonitoredtoavoidhypercalcemiaandkidneystoneformation.
2.5.5	ReducingPhosphateLevelsinChronicKidneyDisease(CKD)
Forindividualswithchronickidneydisease(CKD),controllingserumphosphatelevelsiscrucialtopreventcomplicationssuchasvascularcalcificationandsecondaryhyperparathyroidism.Aluminumhydroxideandcalciumcarbonate-basedantacidsarefrequentlyusedasphosphatebinders,reducingphosphateabsorptionintheintestines(Akinyemietal.,2023).
Byloweringserumphosphate,theseantacidshelpprotectkidneyfunctionandbonemetabolism,makingthembeneficialforpatientsundergoingdialysisormanagingadvancedCKD(Ogundipe&Williams,2022).


2.6	NEGATIVEEFFECTSOFANTACIDS
Whileantacidsproviderapidrelieffromacid-relateddisorders,theirprolongedorexcessiveusecanresultinadversehealtheffects.Thesenegativeeffectsrangefromelectrolyteimbalancesandmetabolicdisorderstogastrointestinaldisturbancesanddruginteractions.Thelong-termimplicationsofantacidmisusehighlighttheimportanceofappropriatedosingandmedicalsupervision(Okonkwo&Adeyemi,2021).
2.6.1	ElectrolyteImbalancesandMetabolicDisorders
Theuseofcalcium-basedantacids,suchascalciumcarbonate,hasbeenassociatedwithhypercalcemia(excesscalciumintheblood).Thisconditioncanleadtokidneystoneformation,muscleweakness,andcardiacabnormalities(Williams&Chukwudi,2022).Additionally,excessiveconsumptionofbicarbonate-containingantacidsmaycausemetabolicalkalosis,aconditioncharacterizedbysymptomssuchasnausea,musclespasms,andconfusion(Ogunleyeetal.,2023).
Similarly,magnesium-basedantacidscancausehypermagnesemia,particularlyinpatientswithkidneydisease.Elevatedmagnesiumlevelscanresultinhypotension,drowsiness,andrespiratorydistress(Adebayo&Yusuf,2024).Incontrast,aluminum-basedantacidshavebeenlinkedtohypophosphatemia,whichcanweakenbonesandleadtoosteomalacia(Chidiebere&Okafor,2023).
2.6.2	GastrointestinalSideEffects
Differentantacidformulationscanhavevaryingeffectsongastrointestinalmotility.Forinstance,magnesium-containingantacidsareknowntohavealaxativeeffect,leadingtodiarrhea.Ontheotherhand,aluminumhydroxide-basedantacidstendtocauseconstipationduetotheirabilitytoslowdownintestinalmotility(Oluwaseunetal.,2022).
Long-termuseofaluminum-containingantacidshasalsobeenassociatedwithbloating,nausea,andgastricdiscomfort.Theseeffectscanbeparticularlydistressingforindividualswithirritablebowelsyndrome(IBS)orotherfunctionalgastrointestinaldisorders(Emmanuel&Okechukwu,2021).
2.6.3	DrugInteractions
Antacidscaninterferewiththeabsorptionandbioavailabilityofseveralmedications,potentiallyreducingtheireffectiveness.Aluminumhydroxideandmagnesiumhydroxidecanbindtoantibioticsliketetracyclinesandfluoroquinolones,preventingtheirproperabsorption(Akinyemietal.,2023).Thisinteractioncanleadtotreatmentfailureinbacterialinfections.
Additionally,antacidsmayimpairtheabsorptionofiron,calcium,andvitaminB12,leadingtonutritionaldeficienciesovertime.Individualsonlevothyroxine,digoxin,orbisphosphonatesshouldavoidtakingantacidssimultaneously,astheycansignificantlyreducetheefficacyofthesemedications(Ogundipe&Williams,2022).
2.6.4	ReboundAcidHypersecretion
Frequentuseofcalciumcarbonate-basedantacidscanleadtoacidrebound,wheregastricacidproductionincreasesafterthemedicationwearsoff.Thisisduetothestimulationofgastrinrelease,whichcausesthestomachtocompensatebyproducingmoreacid(Okon&Bello,2023).Asaresult,individualsmayexperienceworseningacidrefluxsymptomswhentheydiscontinueantaciduse,creatingacycleofdependency(Adebayoetal.,2024).
2.6.5	AluminumToxicityandNeurologicalConcerns
Long-termuseofaluminum-containingantacidsposesariskofaluminumtoxicity,particularlyinindividualswithchronickidneydisease(CKD).Becausethekidneysplayacrucialroleineliminatingexcessaluminum,patientswithimpairedrenalfunctionmayexperiencealuminumaccumulationinthebloodstream,leadingtocognitiveimpairments,muscleweakness,andbonedisorders(Ezeetal.,2023).
Somestudieshavesuggestedapossiblelinkbetweenchronicaluminumexposureandneurodegenerativeconditions,suchasAlzheimer’sdisease,althoughtheevidenceremainsinconclusive(Ogunleyeetal.,2023).Nonetheless,individualsatriskshouldlimitprolongeduseofaluminum-basedantacidstopreventpotentialcomplications.


2.7	RELIEFOFACIDREFLUXANDHEARTBURN
Acidrefluxandheartburnarecommongastrointestinaldisorderscausedbythebackflowofstomachacidintotheesophagus,leadingtoirritationanddiscomfort.Antacidsarewidelyusedforrapidsymptomaticreliefbyneutralizingexcessgastricacidandreducingesophagealirritation(Williams&Chukwudi,2022).Theseover-the-counter(OTC)medicationsprovideshort-termrelief,makingthemafirst-linetreatmentformildtomoderateacid-relatedconditions(Ogunleyeetal.,2023).
2.7.1	MechanismofAntacidsinAcidRefluxRelief
Antacidsworkbychemicallyneutralizinggastricacid,raisingthepHofthestomachcontentsandreducingacidity.Thisactionhelpstorelievetheburningsensationinthechestandthroatthatcharacterizesheartburn.Commoningredientsinantacids,suchascalciumcarbonate,magnesiumhydroxide,andaluminumhydroxide,reactwithhydrochloricacid(HCl)inthestomachtoformwaterandneutralsalts,therebyreducingacidity(Adebayo&Yusuf,2024).
Forexample,calciumcarbonate(CaCO₃)reactswithgastricacidasfollows:
CaCO3+2HCl	→CaCl2+H2O+CO2
Thisreactionneutralizesstomachacidandproducescarbondioxidegas,whichmayleadtobelchingorbloatinginsomeindividuals(Okonkwo&Adeyemi,2021).Magnesium-basedantacidstendtoactmorerapidly,whilealuminum-containingantacidsprovidealonger-lastingeffectbutmaycauseconstipationasasideeffect(Oluwaseunetal.,2022).
2.7.2	ComparingAntacidswithOtherAcidSuppressors
Althoughantacidsprovidequickrelief,theydonotaddresstheunderlyingcausesofacidreflux,suchasloweresophagealsphincter(LES)dysfunction.Otherclassesofmedications,suchasH2-receptorantagonists(H2RAs)andprotonpumpinhibitors(PPIs),areoftenprescribedformorepersistentorsevereacidrefluxcases(Chidiebere&Okafor,2023).However,antacidsremainapreferredoptionforoccasionalheartburnduetotheirrapidonsetofactionandminimalsystemicsideeffects(Ezeetal.,2023).

2.7.3 CombinationAntacidsforEnhancedEfficacy
Someantacidformulationsincludealginates,whichcreateaphysicalbarrieragainstacidrefluxbyformingagel-likeraftthatfloatsontopofstomachcontents.Theseformulations,suchasthosecontainingsodiumalginateandbicarbonates,areparticularlyeffectiveforreducingnighttimerefluxsymptoms(Ogunleyeetal.,2023).Additionally,simethiconeissometimesaddedtoreducegasandbloatingassociatedwithacidreflux(Ogundipe&Williams,2022).
2.7.4 ConsiderationsandPrecautionsinAntacidUse
Whileantacidsaregenerallysafeforshort-termuse,excessiveorprolongedconsumptioncanleadtocomplicationssuchasacidrebound,electrolyteimbalances,anddruginteractions(Akinyemietal.,2023).Forinstance,calciumcarbonate-basedantacidsmaycausehypercalcemia,whilealuminum-basedantacidscancontributetophosphatedepletionandbonedemineralization(Okon&Bello,2023).
Patientswithchronicacidreflux(GERD)shouldconsulthealthcareprovidersforlong-termmanagementoptions,asantacidsalonemaynotprovideadequatesymptomcontrol(Emmanuel&Okechukwu,2021).Lifestylemodifications,includingdietaryadjustments,weightmanagement,andavoidingtriggerfoods,arecrucialforsustainedrelieffromacidrefluxandheartburn(Adebayoetal.,2024).
2.8	ANTACIDUSEINSPECIALPOPULATIONS
Theuseofantacidsvariesacrossdifferentpopulationgroupsduetoage,pre-existingmedicalconditions,pregnancy,andorganfunction.Whileantacidsaregenerallyconsideredsafe,theireffectscanbealteredinspecificpopulations,necessitatingcautionandindividualizedmedicaladvice(Williams&Chukwudi,2022).Specialpopulations,includingpregnantwomen,theelderly,children,andpatientswithchronicdiseases,mayrequiredoseadjustmentsoralternativetreatmentstopreventadverseeffects(Ogunleyeetal.,2023).
2.8.1	AntacidUseinPregnantWomen
Acidrefluxandgastroesophagealrefluxdisease(GERD)arecommonduringpregnancyduetohormonalchangesandincreasedintra-abdominalpressure.ManypregnantwomenturntoOTCantacidsforsymptomrelief.Calciumcarbonate-basedantacidsareconsideredsafeandbeneficialbecausetheyprovidebothacidneutralizationandcalciumsupplementation,whichisessentialduringpregnancy(Adebayo&Yusuf,2024).
However,aluminum-containingantacidsshouldbeusedwithcautionastheycanleadtophosphatedepletion,potentiallyaffectingfetalbonedevelopment.Sodiumbicarbonate-basedantacidsshouldalsobeavoidedduetotheriskoffluidretentionandmetabolicalkalosis(Okonkwo&Adeyemi,2021).Healthcareprovidersoftenrecommenddietaryandlifestylemodificationsalongsidesaferantacidchoicesformanagingacidrefluxinpregnancy(Oluwaseunetal.,2022).
2.8.2	AntacidUseinElderlyIndividuals
Olderadultsoftensufferfromchronicacid-relateddisorders,requiringlong-termantaciduse.However,aging-relatedchangesinrenalfunction,bonedensity,andmedicationmetabolismnecessitatecarefulselectionofantacids.Aluminum-basedantacidscancontributetoosteoporosisandcognitivedecline,makingthemunsuitableforelderlypatients,especiallythoseatriskforAlzheimer’sdisease(Chidiebere&Okafor,2023).Similarly,elderlyindividualswithchronickidneydisease(CKD)shouldavoidmagnesium-containingantacids,asimpairedkidneyfunctioncanleadtomagnesiumaccumulation(hypermagnesemia),resultingincardiovascularandneuromuscularcomplications(Ezeetal.,2023).Instead,calciumcarbonate-basedorlow-dosealuminumhydroxideantacidsmaybeconsideredundermedicalsupervision(Ogunleyeetal.,2023).
2.8.3	AntacidUseinChildren
Childrenwithacidrefluxorpepticdisordersmayrequireantacidtherapy,butdosingmustbecarefullyadjusted.Pediatricguidelinesrecommendcalciumcarbonate-basedantacidsduetotheirsafetyprofileandessentialmineralbenefits.However,excessiveusecanleadtohypercalcemiaandmilk-alkalisyndrome(Ogundipe&Williams,2022).
Prolongeduseofaluminum-basedantacidsisdiscouragedinchildrenduetotheriskofneurotoxicityandbonemineralizationissues.Instead,pediatriciansmayprescribeH2-receptorantagonists(H2RAs)orprotonpumpinhibitors(PPIs)forchronicrefluxmanagement(Akinyemietal.,2023).Additionally,dietarychangesandposturaladjustmentsarerecommendedtoreduceacidrefluxsymptomsininfantsandyoungchildren(Okon&Bello,2023).
2.8.4	AntacidUseinPatientswithChronicKidneyDisease(CKD)
Patientswithkidneydysfunctionfacechallengesineliminatingexcessmineralsfromtheirbodies.Magnesium-andaluminum-basedantacidsshouldbeavoidedinCKDpatientsduetotheriskofhypermagnesemiaandaluminumtoxicity,whichcanleadtoneurologicalandskeletalcomplications(Emmanuel&Okechukwu,2021).
Instead,calcium-basedantacidsareoftenused,butexcessivecalciumintakecanleadtovascularcalcification,whichworsenscardiovascularrisksinCKDpatients(Adebayoetal.,2024).Therefore,phosphatebinderssuchassevelamerandlanthanumcarbonatemaybepreferablealternativesforacidregulationinCKDpatients(Ogunleyeetal.,2023).
2.8.5	AntacidUseinPatientswithOsteoporosis
Sincecalciumplaysacrucialroleinbonehealth,someindividualswithosteoporosismaybenefitfromcalciumcarbonate-basedantacids.However,excessivecalciumintakecanleadtothemilk-alkalisyndrome,characterizedbyhypercalcemia,kidneydysfunction,andmetabolicalkalosis(Chidiebere&Okafor,2023).PatientsatriskofosteoporosisshouldbalancecalciumintakewithvitaminDsupplementationandconsultaphysicianregardingthesafestantacidoptions(Ezeetal.,2023).

CHAPTERTHREE
MATERIALANDMETHOD
3.1	EQUIPMENTANDREAGENT
3.1.1	Equipment:
1000mlStandardFlask,FilterPaper,Beaker,Pipette,Burette,ConicalFlask,Funnel,PHMeasurement,MagneticStir,MeasuringCylinder,Spatula,WeighingBalance.
3.1.2	Reagent:
HydrochloricAcid(HCL),DistilledWater,SodiumHydroxide(NaOH),Indicator(BromocresolGreen),BenzoicAcid,Indicator(Phenolphthalein),Tromethamine,BufferSolution
3.1.3	Reagent2(Antacids):
4Suspension,5Tablets,2Liquids.				
3.2	SAMPLEPREPARATION
Theexperimentalprocedurecommencedwiththethoroughcleaningandsetupofallrequiredapparatus.Eachtabletsamplewascarefullygroundintofinepowderusingamortarandpestleandlabeledappropriatelyasfollows:SpecimenA,SpecimenB,SpecimenC,SpecimenD,andSpecimenE.Aftergrinding,thepowderedsampleswerewrappedinaluminumfoilandproperlylabeledforidentification.Precisely2gofeachspecimenwasweighedusingananalyticalbalance,andtheweighingwasperformedintriplicatestoensureaccuracyandrepeatability(i.e.,2g×3replicates).Subsequently,400mLofdistilledwaterand1000mLofhydrochloricacid(HCl)weremeasuredusingameasuringcylinderandcombinedina1000mLstandardflask,withtheacidcarefullyaddedtothewatertopreventsplashingorhazardousreactions,followingthestandardacid-to-watermixingprotocol.
Forthetitrationprocess,2gofSpecimenAwastransferredintoacleanconicalflask,followedbytheadditionof25mLofdistilledwater.Themixturewasvigorouslyshakentoensurecompletedissolution.Aburettewasmountedonaretortstandandfilledwiththeacidsolutionpreparedearlier.Threedropsofmethylorangeindicatorwerethenaddedtotheconicalflaskcontainingthespecimensolution.Whilecontinuouslyswirlingtheflask,theacidsolutionfromtheburettewasaddeddropwiseuntilaclearandstablecolorchangewasobserved,indicatingthetitrationendpoint.Thevolumeofacidusedwasrecorded.Thistitrationprocedurewasrepeatedthreetimesforeachofthefivespecimens(AtoE)toensureconsistencyandreliabilityofresults.
3.3	ORGANOLEPTICPROPERTIESOFANTACIDFORMULATIONS
Table3.1:organolepticpropertiesofantacidformulations
	S/N
	BrandName
	Country
	DosageForm
	Package
	Composition
	Colour
	Odour&Flavour

	1
	Kriscet
	Nigeria
	ChewableTablet
	200mgSachet
	EachuncoatedtabletcontainsCimetidineBP200mg.ExcipientsQ.S
	White

	Odorlessandbitter

	2
	Pherix
	India
	ChewableTablet
	10mg
	EachentericcoatedtabletcontainsDexrabeprazoleSodium10mg.ExcipientsQ.S.
	White
	Mint

	3
	KrisnatOmeprazole
	Nigeria
	ChewableTablet
	20mg
	Omeprazole(asentericcoatedpellets)20mg.
	White
	Mint

	4
	Gestid
	India
	ChewableTablet
	300mg
	Eachchewabletabletcontains:DriedAluminiumHydroxideBP300mgMagnesiumTrisilicateBP50mgMagnesiumHydroxideUSP25mgSimetiliconeUSP10mg.
	Lightyellow

	Mint

	5
	Krisacid
	Nigeria
	ChewableTablet
	250mg
	Eachuncoatedtabletcontains:MagnesiumTrisilicateBP250mg,DriedAluminiumHydroxideBP120mg,peppermintflavorQ.S.
	White
	Mint
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CHAPTERFOUR
RESULTANDDISCUSSION
4.1	RESULT
Table4.1:ComparativeAnalysisofpHVariationandAcidNeutralizingCapacityofSelectedAntacidandAnti-UlcerDrugBrands
	S/N
	BrandName
	pHat0min(Mean±SD)
	pHat15min(Mean±SD)
	ANCperDose(mEq/10mlor5gm/tab)

	1
	SpecimenA
	6.39±(0.09)
	1.42±(0.06)
	12.15

	2
	SpecimenB
	6.94±(0.06)
	0.94±(0.03)
	11.55

	3
	SpecimenC
	8.35±(0.02)
	0.78±(0.02)
	10.95

	4
	SpecimenD
	6.89±(0.03)
	1.31±(0.01)
	13.80

	5
	SpecimenE
	6.35±(0.02)
	1.51±(0.08)
	13.25


ParametersTestedfortheAntacids(n=3±SD)
4.2	DISCUSSION
ThepHandAcidNeutralizingCapacity(ANC)ofthefiveantacidandanti-ulcerdrugsamplesevaluatedinthisstudyvariednotably,reflectingdifferencesintheirchemicalcompositionsandformulationefficiency.Atbaseline(0minutes),allsamplesexhibitedalkalinepHvalues,rangingfrom6.35±0.02SpecimenEto8.35±0.02SpecimenC.SpecimenCshowedthehighestinitialpH,indicatingastrongeralkalinenatureamongthesamples,whichmaybeattributedtoitsprotonpumpinhibitormechanismthatactsmoresystemicallycomparedtoconventionalantacids.
After15minutesofexposure,asignificantdropinpHwasobservedinallsamples,highlightingtheirinteractionwithacidicmedia.TheextentofpHreductionservesasanindirectindicatorofbufferingactionandacidresistance.SpecimenB&Cexhibitedthemostpronouncedreductions,withfinalpHvaluesof0.94±0.03and0.78±0.02,respectively.Thissharpdeclinemayreflectthelimiteddurationoftheirsurface-levelneutralizingeffects,suggestingthattheirsustainedacidsuppressionlikelydependsonsystemicabsorptionanddelayedpharmacodynamics.
Incontrast,SpecimenEmaintainedthehighestpHat15minutes(1.51±0.08),suggestingbettershort-termacidneutralizationorslowerdissolution,whichcouldprolongitseffectivenessinimmediatesymptomrelief.SpecimenEalsomaintainedrelativelystablepH(1.31±0.01),indicatingafavorablebufferingeffectovertime.
WithregardtoANC,whichquantifiestheamountofacidneutralizedperdose,SpecimenDdemonstratedthehighestacid-neutralizingcapacity(13.80mEq/10mL),followedcloselybySpecmenE(13.25mEq/10mL),whileSpecimenChadthelowest(10.95mEq/10mL).ThehigherANCvaluesofSpecimenD&EalignwiththeirrelativelystablepHat15minutes,implyingastrongerneutralizationpotential.DespiteSpecimenC’shighinitialpH,itslowANCsuggeststhatitsmechanismofactionmaynotrelyheavilyondirectacidneutralization,butratheroninhibitionofgastricacidsecretionatthecellularlevel.
Overall,thedifferencesinpHstabilityandANCamongthetestedbrandsemphasizethediversepharmacologicalapproachesandefficacyprofilesoftheformulations.AntacidslikeSpecimenD&Eappeartobemoreeffectiveinimmediateacidneutralization,makingthempotentiallymoresuitableforquicksymptomaticrelief.Incontrast,agentssuchasSpecimenB&Cmayofferprolongedacidsuppressionthroughsystemicmechanisms,despitelowerANCvalues.


CHAPTERFIVE
CONCLUSIONANDRECOMMENDATION
5.1	CONCLUSION
ThefindingsofthisstudyrevealmarkeddifferencesintheacidneutralizingcapacityandpHstabilityoftheselectedantacidandanti-ulcerdrugbrands.Whileallsamplesexhibitedalkalinepropertiesatthepointofpreparation,theirabilitytomaintainpHstabilityvariedsignificantly.GerdtandKrisacidshowedsuperiorbufferingandneutralizationperformance,suggestingtheirsuitabilityforrapidreliefofgastricacidity.Incontrast,drugslikeKrisnatOmeprazoleandPherix,despitehighinitialalkalinity,demonstratedlowerANCvaluesandgreaterpHreductionovertime,reflectingsystemicratherthanimmediateneutralizingeffects.TheseresultsemphasizethattheclinicaleffectivenessofantacidproductsisnotsolelydependentonpHbutalsoontheextentanddurationofacidneutralization,whichvarieswithformulationtype.
5.2	RECOMMENDATION
Basedonthefindingsofthisstudy,thefollowingrecommendationsareproposed:
1. ClinicalSelection:HealthcareprovidersshouldconsiderboththeacidneutralizingcapacityandpHstabilitywhenprescribingantacidsoranti-ulceragentstoensureoptimaltherapeuticoutcomesbasedonpatient-specificneeds.
2. PublicAwareness:Consumersshouldbeeducatedonthepharmacologicaldifferencesbetweenrapid-actingantacidsanddelayedsystemicagentstoavoidmisuseandensureeffectivesymptommanagement.
3. RegulatoryOversight:RegulatoryagenciessuchasNAFDACshouldenforceroutinetestingofantacidformulationsforqualityassurance,ensuringthatonlyproductswithprovenefficacyareallowedintothemarket.
4. FurtherResearch:Additionalstudiesinvolvinginvivotestingandbroadersamplesizesarerecommendedtocorroboratethesefindingsandexplorelong-termpharmacodynamiceffectsoftheseformulations.
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