INDUSTRIAL
PHARMACY -1

UNIT 4 NOTES

PARENTERAL PRODUCTS

e TYPES OF PARENTERALS

¢ PRODUCTION PROCEDURE

e INJECTION, STERILE POWDER, LVPs
e CONTAINERS g CLOSURE SELECTION
e QUALITY CONTROL TEST

OPTHALMIC PRODUCTS

e INTRODUCTION
e FORMULATION CONSIDERATIONS
e EVALUATION OF OPTHALMICS

NOTES AVAILABLE AT: l

&) WWWIMPERFECTPHARMACY IN




® The tesm Parenteral’ comes flom greek roots pama (= beside) 2

enteron (= intestine) meanfn& oukide the intestie-

Pasenteral produds are stevile pharmaceutital - preparations  infended

for  admiistration by injection ’rhml.gh the skin o Mucus membrane

using sysinge € needle-

U _lTwrf are given by routes fhat ~bypass the alinentary  canal (eﬂ-,
intravenous , inframuscular, Subcutaneous , etc)

Tvees Or _PamenTerAL PRropucrs
Parenteral Pmdud‘s can be claxsiied on 3 basis :
Based on Volume

Based on fosmulation ype

Based on Route of Administration

@e e

(@ Besep Own Vorure

@ Smaw Voume ParenterALs (SVP):

® \Volume: Up to foomL

o Usually supplied in ampoules ov wals

o Commonly used f& single -dose INjections ox multi- dose vidls-

® Exmples: Insulin injechon, Adrenaline Injection, (ePrriaxone injection et
o Use: Given by IM, IV,5¢C o5 1D routes fov thempeutic achin-
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® Laree Vowme Parenias (LupP)
®  \olume: More than 100 mL, usually 00 mL +o 1000 mL-
. SUPP'!éd in glass ox plaxtic - water botiles/ bcgs.
o Must be fiee from pregervartion (since fa{ge volumes are infused dfrecHg
into blood-
* Examples: - S 7 Dextrose In|
- Normal Saline (0-97. Sodium Chlonde Injection)
- Ri'naer‘s Lactate
= Mannrbol  Injection
* Use: For fluid & electrlyte replacement, nutrition 0w blosd volume
expansion-

® Baseo On Formuration Tvee

@ SowuTions
Clear, stenle liquds in which the drug 13 Complefeh/ chssolved-
o Most common type of parenteral - product-
® May be agueous 05 non- aqueous ( using oils).
o Examples: - Dextrose Injechon IP
- Nacl  Injection
- Vitamin K injechon (oil- based)
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SUSPENSIONS
Comtaun insoluble Sohd paﬁ'de_c.* d:'.sPer«ced n a hqrw‘d medium -

F?ecLLu'rE fhrouah making / Shaking before use fo ensure umfoem dase-
Must not be given IV ( sisk of embohism)-
Examples: - Procaine Penicillin Iny-

- Hydmroxh:gone SusPemr‘on Inj-

Baseo On Route Of ADMINISTRATION

Intravenous (Iv) = Into the vein-

Intramuscular (IM) = Into the Muscle.

Subcutaneous (SC) = Under the Skin-

Infradermal (D) - Into the Skin layer.

Other SPeuhll'zed foutes - Intra- arcular , Intrathecal etc-
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ADVANTAGES

Rapid onset- of action due o direct enfry info Ciculation-
100 7 bioavailabiity (especially Iv)-

Suituble for unconcious o5 vomiting - patients.

Useful for drugs unstable ox poosly absorbed omlly.
Allows precise dor'ns £ conilled ‘"’)Eﬂ]p!f.

(an be used for depot  or sustained - release fosmulations.

DisnovanTAGES

Painful € invasive - requires skilled personnel

Risk of infection ox contumination IF stexiltty is compromised-
Diffjcult to reverse in (ase of overdose o¥ adveme weachion-

More expensive due 1o shict stesile manul%Chnfqg 2 handling
vequirements -

Requires trained personnel € spedial equipment v administration.
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PrerormuraTion Factors Anp Essentiat Reauirements
Or ParenterAL Propucts

® Pasenteral producks are steile pharmaceutical  preparations  Intended  for
administration by injection oF Infusion, bypassing the GIT- Because
ﬂ)ey are introduced direchly into tissues o blood, 'H'E’l, must  meet
stiict quality , safety £ stenility standards -

¢ 7'7)&58 are the  physiochemical £ bivlogical - properties Studied before
developing the parenteral fosmulation -

@ Sowsiny AND VEHICLE SELECTION

® ‘The dug must be Sufficiently - soluble i the chosen vehicle ( water o
oil) R unifosm dasing-

® Hq_ueous vehicles ( Water for fgj) are most common ; NoN ~aqueous
oils are used for water -insoluble drugs ar depot in)-

@ Smewry
® The dmﬂ mwt be chemically , physically € micobrologitally Stable
ﬂlroushoul— fts shelf -life-
® Shbilty can be enbanced by buffers, antioxidants o Suitable
sforuge ondrtions:

® PH Anp Isetonicry

The fosmulation should have ph(/srblnaf‘cal pH (7:4) to minimize
tissue initetion.

®  Solutions must be ksfonic o prevent pain, hemolysis oy Hssue damage-
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Sreriuty Anp FReepom FRoM  PYROGENS

Must be camplefely steile and ffee from pyrogens (‘endotoxins  that

cause fever).
Adveved us:‘ng aseptic procescr‘ng, Rrtration o¥ stenlization -techoiques-

CompaTiBILITY

Drug must be Compaﬁbt'fm/ with eccrp‘enis 2 contwner matesials to
lemf precr’pr’iahbn. degmdcrhbn o chemical weachons:

(Container AnD PacknoNG

Must use stevile, non - raclive containers ( glass vials, ampoules, plastic
bags) with secure closures fo maintuin ~ steilty -
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ﬁnponmnce Or PH Anp lsoTonicity IN PARENTERAL PRopucts

Porenteral products are  injected directly into the bloodstream or tissues, so
thes pH £ oOsmotic pressure mwi be carefully controlled o ensure

safefy , stabily € patient comfort:

IMpPorTANCE OF PH
PH is measure of the acdity ox alkatinty of a solution-
The opfimal fange should be Close fo physiologizal - PH (74).

Neep For (oNTROL
Minimizes Tissue Imitahon : Highly acidic ox alkaline Soluhins can cuse
pain, inPlammation , or nNecrosis at the iny-
site-
Enhanes Stability : Many dugs are stable only within a  specific pH
range ; oulside his wange , they may degrade,
Prea‘Pﬂufe o lose potency-

Prevents Dmg Incompatibility : Pmper pH avoids seaction with
exapients 0¥ container  matenuls.

Metnoos To CoNTROL
Buffers like phosphdle o citrale are offen added 1o maintain

the desired pH
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@ Importance Of lsoTonicity
Iscdnnr'cﬂ'y means the sol" has the same osmotic pressure (oA bodq

Auids (+0-97- Nacl) -

Neeo For C(onTROL
o Reduces Pain 4 Irritation : querh:m‘c or bypatonic Soluhons  can cause
cell shn‘nkage or swelhhg, Jeadfng to discomfovt

or tHssye damage:

® Prevent Hemolyss : Espea'a!ly crihical fov intravenous injechons; red blood
cells can rupture if the sol™ s not isotonic:

o |mproves Drug Acceptance : Ensure safe £ comfovtuble adminishation

without adverse local e fFects-

Metnod To (onTROL
'l_om'(rhf @n be cmected usins NaCl, dexirose 0 mannrh-
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ProoucTion PROCEDURE
® The basic steps fox making parenterls include olgam'zfng equipment,
moanaging matedals € meeting manun%dun‘rg needs ke

ingreda‘en}s £ dngs-
® The produd involues ﬁ;lfowlh_q general steps -

@  Preparation OF FormMuLATON

Dissulue or disperse he active drug in o cuitable vehicle (water/ oil)-

o Adwst pH, Isotonicity ® shbility with buffers, fonety agers €
stabilizers.

o fitter the soi” if requiced (for proctical vemoval).

@  SreriuzaTion
. Dependm_q on the Foamulation, stenlization 15 done by :
= Fikrahon ( for heat - Sensitive SoI")
- Autoclaving / Steom stenilization ( fir heat -stable sol")
= Dry heat stenizahon ( for poudlers or slqssware]
- Radiaton steslization (rare, fir spedfic products)

®  Fume
®  Under asepht conditions, the stemle fosmulations s filled info stenle
wntainers ( vials, ampoules efc)

@  Serune Anp Packreine
(ontainers are Sealed with Stewle closwes, labeled £ Stored under
controlled  condihions .
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: Equipment and {acility .
Planning and rwp— quuwm?ﬂs
Scheduling —— Requireme

1 Manufactuying. I
Matexial managemert [ Buk anolysis |

1) Raw motewmal and APL
B Pﬂckaﬁfr? r*}‘,'ﬂl‘ﬂ'l Sheyi ff-SUHOﬂ -

| Aseptc A

mk&%ﬂ? Finishing.

® Flow chadk of Manu&xhrring Proces of Pawenterals

The poces of making paventerals include thewe Ateps:

1) (leamng and umhms of containess aqnd Clsure.

2) Paepﬁm-}m of  soluhons
3 Sediliznton
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Proouction FAcILITIES
Production fuciliies € (ontrols :

FACILITIES

Must be cleanroom ~fype arews with controlled ir quality, femperature
e humidity-

Laminar aifflow workbenches are used fo Mainfain Q stenle environment
dusing Filling-
Sepamfe arear are needed R :

= Solution - preparation

- Stenlization

- Fl'Ilr‘na £ SEah‘ng

= @C testing

(onTROLS

Environmental Control = Air quality, paticle count, microbial contaminahon.

Personnel control: Operators wear staile gowns, gloves, masks € Follow
asephic techmgyes.

Ec[_wpmerrl Control: Stenle € Validated equipment- fo prevent
contamination-

In- Process Control: pH , rsotonicity | clartty , stenly  checks.

Finished Product (ntrof : Stenlity, H{maen test, parhculate mater, Iabellr'nﬂ

£ Packaar'ng.



| Asepric PROCESSINGI

HSePh‘c processing Is the method of prepaning , sferfh'zrhg = ﬁ‘ilmg
a parenteral product wrthout using tesminal stevilization , while
maintaining stenlity  throughout-

StEPS.

Sterilizahon of Fosmulaton @ Fltration through a 0-22 4m Fer (for heat-
sensitive drugs)-

Sterilizativon of cotpers € Closuges : Huindam'ng , dry heat, oy gamma

sadiation.

Sterile fling : Under Laminar aitfow in an 190 - dass  cleanrvom.

Seah'ns'. Usrng stenle stoppers, caps or sels.

Environmental Monitormg : Continuous monitoving for airbenne - particles €

MICTo - 0rganisms -

NEep / IMPoRTANCE

Ensures that the product is sterile, safe £ Fee fom comtamination-
Essentiol for drgs that cant withstund  heat sterifiztion (eg. proteins,
vaccines, some anfibiotics) -
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Formuration OF IngECTIONS

® Injecions are sterile preparations infended i administration blf imyechon,
infusion oy implantuib info the body- 7597 age deff'gned to deliver
drugs dicectly roto the bloodstream o hssues, b(/pascfng the GIT-

® The fmulations of fnjections requires caref  Selection oF fngredl’erﬁs to
ensure steniity , stability , squI“rf 2 eﬁq'cacy.

() _Acawe Puarmaceutica INGREDIENTS (API)
¢ The main therapeutic - substonces-
® It mut be stable, soluble (ompattible  with other Components-
o Poorly soluble drugs may weqhm‘re Cosolvents | Camplexfng Ctgenis iy
pH adjustments For  Solubilizerhdn.

®  VEHicLes
® Vehides foom the bulk of the inection € Serve as solvents o
dl'SPG’S‘irg medip for the drug.
® -ﬂ')ey mwst be non -toxic , non- imfant, stable, Stemle € CtJmPa‘h'ble
wrth the drug 2 comfuiner:

@ Aqueous Vehicles :
o These are most commonl{/ used becauge +h‘?$f are phqsr‘olngfcum/

uc(ep’rable-
> Water for Injechon -  Pure, stenle water fiee From Pyrogens.

Used For prepanng sl for immidiate wred o
for reconskitution ofF pouders -
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> Sterle water for injections - ¢ Used when WFI s sferilzed € filled
into amPaulas/ vials.

> Baderioshatic water for injections - ® Contains @ small amount of
antimfcrobial - agent (eg-,bmzyl
alcohol) for use in mulj -dese vicls-
o Not for use in neonates or large
volume I'ruecﬁons-
> Non - aqueous Vehicles - » Fixed vegefable oils (ea. sesame, peanut,
costor 0il) or co-sohents like propylene

3&,00!-

> The vehicle must be non-toxic, non -imitant € compatible  with the
drug-

® Aobmives
Additives are pharmaceutical ingredients added to improve the Stability ,

suﬁvh, £ accep+ub|‘lr+y of injections-
® Each odddive must be non-foxic, non- Initant, non -reacive 2 ysed In
the lowest effective concendration -

© Buffrs: - Mairtains he desired pH to ensure drug - stability €
patent comfost-
- Common buffers : Phusphate, Cirate, Acbtdle buffers.
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® Antoxidants : - Prevent oxidation of dmgs sensiive t air or l[th’-
- Examples: Ascasbic drugs, Sodium metabiailfte , Thioureq-

© Preservahives : - Prevent microbial 3mw+h in mulh -dose ntwinefs.
- Examples : Phenol , Benzyl alcohol , Benzalkonium Chlsyide-
- Note: Not used in lwge- volume. parenterals (Lvps) or
neonctal  formuletions:

@ Chelah‘ng agenfs: - Bind trace mefal ions that ccrfalyze oxidation ov
degraduﬁ‘on-
= Example : Disodium edefate (EpTA) -

© Tonicty adjusters: - Maintuin isofonicity with body Fluds to awid pain
or hemohfssls-
- Examples: NaCl, Dexrose, Mannitol

® Sohxbi)fzmg Hsenis/ Surfactants : = Improve  Solubility oF poorly - Soluble
druQS-
. Examples: Fbly-su'bafe 80, Lecithin,
fremophor EL

Factors To Be ConsipERED
® pH should be close o physiological  pH (74) to veduce fritation.
o Fosmlation st be fsotonic with bedy fiuids +o aveid paun,
hemolysis , or tissue injury -
The enfire fomulation muxt be stesile 2 Pyrogen - fee.
(omfouners mwit be stenle, inert £ compatible with the product:
® (losuses muwt maintan s’ren‘my £ prevent contamination -
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Sterite  Powoers

®  Sterile powder are dry, solid paricles of one ov more actve
ingredients which, when reconstituted with a sufable stexile solvent,
flom a solution ox suspension for parenteral oadminisiration-

. Tbey are used mainly for drugs that are unstable in aqueous

solution dun‘ng doruge .

Neep For STerEe Powbers

o Nam, drugs decompase rapidiy in liqud fwm , losing  pofency over time-

° Fbimulah'ng them a sterile drz/ powders improves Stability , shelf life,
£ convenjence-

o The product Is reconstituted immedictely befre injection with sterile water
oy ancther suffable diluent:

MeTnoos O Preparing Druo Powper

@ Sterite Re - (RysTALLISATION
In #his method, he drug i dissolved in a solvent, the solution
obtained 15 Sterkked by passing +th:\th a 022 ym membrane
ftter, and Fr‘nofhf a Shele anti- soent Is added to (rystalline
the drug  paticles, which are Ftered 2 dried aspefically -
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@  lyopiLisaTion
o Tn this method, a oolid substances is separuted ffom soluhon by Freezmg
the solvent R evaporating the ice under vaaum-
o The obtuined drug solutivn fs stenle Filtered iofo stenle trays, whichre
the aseptically loaded into @ fleeze layer:
o The suldion is then fivzen ot -$0°C and then dned by vaccum to
Separate the drug  pouwder-

@) Spray DRrvying

o In this method, the ckug soluhon IS sprayed info a dry chamber where
it comes in contuct with a hot steam of a sterile gos at 60 -{00°¢C
+empera+ure-
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rﬁzannumﬂw Or Laree Vorume ParenterRALs (LVPs)

' Large Volume Pagenterals (LVPs) are sterile aqueous sol” ntended
for parenteral adminstration in  Volumes 3reaff'r than 100 mL-

® They are usually - administered by IV infasion to supply Fluds, elecirolytes,
nuinents o¥ medicahvns direclly info the bloodsfream-

O83EcTIves / Uses
® To restore body Auds £ electrolyfe  balance-
® T provide  nutntion ( 3rucase , amino qads, fr‘p:'ds)-
® To ad as vehide for administration oF drugs  during - inftsion therapy).

ComponenTs OF LVP FormMuLATION

@ Acwve INsReDIENTS
Include electrolytes , hutents , ox %empeuh‘c a&enfs de,:md:’rg on the

PWP?SE-
* Examples : Nacl, Dexirase, Ringers lactate, Amino aads, Fat emulsions.

@ Vewce
®  (ygter for Injection (WFI) is the most (omemonlyy used vehicle-
® Must be pyrogen - fiee, steile 2@ non- reactive-

NOTES : WWW.IMPERFECTPHARACY.IN



® Aoomves
o Electrolytes : Maintoin osmotic ~ balance (eg- Na' K',CT, ).
o Nudrients : For Parenteral nutrition (eq. dextrose , amino acds, lipids,
vitamins).-
o Buffers : Mainfuin pH (eg., phosphate , acetate buffecs)
o Antioxidants: Prevent oxidation ( eg- Sodium metabisulfte, ascorbic aad)-
* Chelofing agents: Bind trace mefols ( eg., disodiam EDTA)
e Nate : Preservatives are not used in LVPs because fhey may cuse
'i‘DXl'Cﬂ'V when infised in !a:ye volumes:

Factors To se (onsiDERED
® PpH is usually odjusted near physiolgral pH (74)-
o Soluions must be isotonic with bedy FAwds to prevent imitation £

hemolysis -

o LV are packed in single - dose plashc (Pvc) o glass  boities of
250 - 1000 mL CGPﬂCr‘h/-

o (ontoiners must be sterle, non-toxic, non - reactive € leak- proof-

. Usual[g sealed with rubber closures 2 aluminium caps or welded
plastic ports-
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ForrmuraTion OF LyvopmiLizeo Propucrs

@ Lyophn’lized products (or freeze - dried produds) are stenle dry
powders obtuined by removing water fom a fiozen solufion o

Suspension under vacum.
o Tﬁe(/ are reonstitited with a sutlable sfenle solvent  before

injection and are used mcu‘nly for heat -or moisture - sensihve
dru_gs.

Purrose  OF LyopHiuzATion
® To enhance stabilty € shelf IR of drugs unctable in liguid foom-
e To produce a dny, prorous cake that reconstitdes quickly-
o To ensure stenly € produd unifommity:
o To protect blbloﬂfcal produds like vactnes, hovmones £ enzymes flom

degradahbn .

ForruLATION C(oMPONENTS

@ Acve INreorenT (API)
* The main dug which must semain stable duaing ﬁeea'ng 2 dnffnﬂ.
° Emmples: Antibiotics ( CePiniaxone) , Vacines , Hoxmones, Enzymes-
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@ Aoomies
® These are added fo maintain stabillty, appearance € Isotonity of the

lyophilized - product-
- Bulklhg Agerts : Provide body 2 struchure fo dried cake (93. Mannitol)
Stabilizers / Protectants : Prevent drug degradation during ﬁeezfn_g £
dying £ eq., Surose, Trehalose , Grelatin)
Buffers: Maintain pH within stable vange ( eqg-, Phasphate , Citrate
buffers)-

Tﬁm'cﬂy ﬂq'u,\fprs: Ensure L'Sdnm'a'i-y affer reconclituhon (9-8. Na(l ek)
Chelating Agents : Prevent mefal ion - catalyzed degraderion (eg EOTA)

®  Sowent (Vemcee)
. Usualh, Water for lmechbn (WF) o steile water-
®  Must be Pyrogen -flee £ compatible with all Fwmulation components -

S51a6es Or Lyopmiuisation Process

@ FREEzme
* The sterile solution fs Fozen below its egectic temperature (-4o’C +o
-50°().
o Water crystaline £ separetes from 4he solute
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@ Primary Drying (Susumamion)
® Under hr'gh vaccum € low +emPemfu!e , lce sublimes directy to

Vapoy-
o About 907 of the waler 15 femoved In this step.

® Seconppry Drving (DesoreTion)
The +empermme Is Smdualiq raised to remove bound morsture:

Final moisture confent rs  usually below 17

ConTarners Anp CLosures

¢ Typialy filled into sterile glass vials before lyphilization-

o Afler drying, Vials are parhally stoppered with rubber closwes € fiMly
sealed under vaccum oy inert gm (like mfrogen) afer the process-

AovANTAGES
* Gireatly improves stability € Shelf -life-
* Produces lightwerght, eusily ronsportable - products.
* Rapid reconstitution before use-
o Ideal for heat - € moisture - sensitive drugs-
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DisADVANTAGES
Expensive process & equipment-

Time - (onsuming (can take several hours)

Requites speciallized ~ facilies € traind  personnel-
Some drugs may denature dunng Fleezing 07 drying-

Exarmpres Of LyopHinizep Propucts
(ePriaxone Sodium iny-
Amikagn sulfate inj-

Human insulio i)
Vacunes 2 Monoclonal Antibodies:
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(ontammers Anp Ciosures IN PArentERALS

® Porenteral preparations are stenle products that must remain free
fom  confamination hmuShou!* their shelf Iife.

® Hence, their continers £ and closures play a Cruaal Tole in
maintaining  stenlity and compatibility of the product-

Tyres Or (oNTAINERS

® Gunss (oNTRINERS
® Gilass is the most tradihional € widely used matenals for parenterals
because of fs clarity , ineriness € impermeability -

Types Or Ginss (As Per UsP/IP) :

@ Type I Borosilhcete Gilass -

° H@h registance fo chemical ahtack £ tevminal aftack-

o Used R all types of parenterds (aadic , neutral ov alkaline
solutions) -

o B(amples:-ﬁjbfng glass used for arpoules £ Vidls.

® TZ,pe]I': Treated Soda- Lime Glass -
) ln’rernolly surface - treated  with sulfir fo reduce alkalinity-
o (bed for aatlic or neutral sols".

©) -Eipe'-ﬂf: Soda - lime Glass -

®  Moderate resistonce; used for dry powders 0¥ Non- qqueous
preparations.
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Forms
®  Ampoules : Small, sealed glass comtainers  for single - dese fnjections-
o Vials: Boitles with rubber closures , Suftable for single oy multi - dose use-
o Bottes: Used For latge-uolume parenterals (250 mL to 000 mL)-

Piastic CONTAINERS

o [Made fiom polyethylene (PE), palypropylene (PP or polyvinyl Chlonide
(Pvc)-

s Ll‘sh’rweighi', unbreakable, and compatible with most drygs-

Used for Icuge— volume parenterals, infugion fluids € Iv sets:

o [Must be leach- proof # not absosb drug componerts:
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Crosures For PARENTERAL CONTAINERS

o (losures are used Jo seal ntainers 2 protect the wntents from

ontaminchion.
° 'ﬂney must maimkin stenlity € lhfegcr'}y 1hmu3houf the products
shelf - Wfe.

Types OF Crosures

@ Ruseer (tosres (Stoppers)
o Usually made flom butyl, bromobutyl, 05 siline  rubber-
8 Properh‘es: - Must be elashc, non-rachve & vesistant to chemicals-
= Should  withstand fepeated needle punctures ( R malh-
dose wvials).
@ Coah'nfjs (98" Teflon, Silione Oil) may be used fo weduce adsmPh'on
or Sﬁckfng-

Awominiwm Sents / Fup - O (aps

Used to hold rubber closures in place on vials 2 provide hsza
evidence -

Usually have a colowed flip-off disk fi eay  acess durr‘ng

Iy ection-
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( MARACTERISTICS

—I“:huf not adsosb or absab the drug o¥ leach chemicals Into it
Must maintwn airhight € microbial bamer  properties.

Should withstand sterilizaton methods (steam , dry heat, ox sadiction) -
Mwt allow eay wrthdmwl of confertc £ relew;ing (if mulk - dase).
Mt be chemically inert, non - foxic , € compahble wifh the
Fosmulation -
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FiLune Ano Seaune Of AMPOULEs |

9 Hmpouies are Small, sealed alass containers (usuaﬂy 1-20mL)

used for single -dose injections:
o The({ are Preﬁ:med because %ey are t:ur‘hg!nL *amper— pmof‘ 2

chem |'cqﬂy inert-

Steps  InvoLven

@ Wasuing Anp STERILIZATION
° Hmpau!es are washed with defesenf, puﬁﬁed water € E’naﬂg Watex
for Injection (WR).
o Dried in hot air oven £ slenlized before ﬁll:’ng.

@ Fuuwe
o (amed out aspeh‘calfy usfng automatic ampoule - mlths machines.

o  Methods:
'-ﬁP H’Ill'ng Method : Product is Rlled through  the open neck-
- Blow - fill- seal Method : Fflhhg 2 Seahhg are done Simui’runeoushf
(in advanced systems).

* filing accuracy 5 ciihial (217 deviation).

@  Seauns
ImmediaJrely afer ﬁllinﬂ, ampoules are sealed b? merhhg the neck

Using neck a gas - oxygen Flame-
® Two mai sedling fypes :
= Tip - seal: Entire fip 15 mefted € closed-
= Pull-seal: Neck 15 heated € pulled o fym q ﬁghi' closure -
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Fiune Ano Seaune O \AALS

o \/ials are glass or plastic contuiners wih Q rubber Sfopper s

aluminium  cap-
o They can be used Rr single - dase 0 multi- dose - injechions and
are suitable For h‘qfw‘d or drg powder (lqophi!h‘zed) Fovmul attons-

STeprs INvolveD

@ _Whashine £ STeRiLizATION
. Ernpﬁ, vials are washed with defergenh punﬁ'ed water € WFI,
then sterilized in a dry heqt oven (250°C for 30-60 min)-
¢ Rubber closures € aluminium caps are eterlized sepurately-

@ Fiune
®  Perfismed aseptically in o stenle are under laminar airfow (LAF) -
o Automahc vial- ﬁ‘lh‘ng machlnes epsure  Gccurate ﬁumg.
. Fillr'ng methods : - Direct I?llr‘ng of stenle ligud solutions.
- Filing of sterile powders ( for dry ipjections o¥
h{opbl'liized pmduds).

® ParmaL StoppERING
o ARer F:‘lh'ng , vials are ptlmbily sfappered with stenle rubber closures
1o allow vapor  escape dun’ng sterllization oy lqophu‘!lizahbn,
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® Seauna
® ARer stenlization or Freeze - dnfmg , vidls are Firm, S‘fﬂppered 2 sealed

with alumiium caps 0¥ H’P - ofF seals.
® This ensures airhghtness e famper evidence -
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Fuune Anp Seaunc Of INrusion  Fruips

® Infusion fluids are Iwge - volume  stenlle  preparations (Iike SoomlL o¥
1000 mL) used for Iv oadminisiration to supply water , electrolytes , or

nutnents.
. 'ﬁney must be pyrogen - fiee, stenle and  clear-

Sters InvoLveD

@® Preparanon  Of (ONTAINERS

o Contuiners (usually glass botfles or plostic bags) are washed,
nnsed with WFI £ stenilized-
® All operations are done in clean o aseptic areas.

@ Fiwne

& Fl'lh'ng IS done auh:mah‘cauy us:'ng volumetnc ﬂllr'n3 machines under
asephc  condyhions:-

o Product is Flled out ( fr heat- stable Fuids) ox cold ( fov heat -
labile fluids)-

o The H‘llma area Is mantnined under laminar airflow o prevertt
contamination.
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@ Senuna

* Affer FfllrnS, botHes or bags are immedigtely sealed to maintoun
shenTﬁ‘g-

o Seuh'ng methods :
- Glass bottles - Closed with butyl rubber closures £ aluminium

caps (crimped )-
= Plashic bottles / bags— Heat -sealed or Fusion - Sealed ot the neck
0¥ porf areq-

NOTES : WWW.IMPERFECTPHARACY.IN



[QuaLity_Contror Tests For PaRENTERALS

¢  Porenteral Producl‘s bypass natwal defense bamers hence shnct  quality
wonfrol is essenhal o ensure stenlity , safefy , efficacy £ unifozmity
of each batch-

. E)lluwfng Quatiy  Control test are perfiomed R Parenterals :

@ Sfen‘lﬂy TQSﬁng

) Pyroaen Tesh'ng

@ Clanty Test

@ Leﬂkage Test

© pH Detesmination

® Rssay of Adtive Ingredients

® Sreriuty Test
@ purPnsE: To ensure the Pmdud' 15 Ree fom wable mm—qgam‘sm&
o Method: Perfosmed under aseptic conditions using either :
@ Membrane fitration Method : product s passed through a
stenle 045 um RHer; Flter I
incubated In culure media.

® Direct Inoculation Method : Small volumes of Prudud are
dfrecﬂg added o sterile culture

media-
= Media used :
* Fluid ’rhrhglqmﬂaie Medium (For Angerobic Bacteria)
+ Soybean - Casein Digest Medium ( for aerobic badtena £ Fingi).
- Incubation : 14 days ot 30-35°C € 20 -26%
o Aceptunce : No microbial Smun‘h should  appear-
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@ Pyrogen Test / BacteriaL Enpotoxin TesT
’ PurPose: To detect pyrogens ( fever- producing substunces), mainly
bactenal endotoxins.

® Rageir Test

Sample injected IV Into heath rabbits -

® Rise in body femperature above the specified limit indicates
presence oF pymgens-

LAL Test (Lmuws AmeBocyre Lysare)
. Rupr‘d in- vitro  test u.';f'ng lysafe Fom Limulus Fblyphemus blood

cells-
®  Endotoxin causes gel fomation ox hubidity-
o Preforred method in modem ®C (more sensitive € animal- Fee)

@ Cupriry Test

Chedks for tubidity or foseign partides in the sol.

o Perfoymed by wisual Inspection under good iMlumination agqainst
mnsﬁasﬁng bat:karounda‘—

o Product mwt appear clear, coloudess € fiee fom precipitates.

®

® leakace Test
Ensures the container - closure System Is propely sedled £ uirh‘ghf-

e Hmpoules or vials are SmeerSed in Coloured dye under vaccum;
if dqe enters, i indicates Jeakaﬂe
o (an akp be done by pressure or vaum dea:uf methods -
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(® PY DeTermMINATION
®  Measured using a PH meter.
o The pH must be within the physiologizal range and as specified
in the monoSrap to ensure m‘ubim‘y € safety-

© Assay Or Acmive INGREDIENTS

e  Detesmines potency € unfosmity oF the dryg using sujtable analyhtal
methode ( titration, spectrophotomer , HPLC)

o Ensures the fosmulation contains the labeled amount of dugq-
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OPHTI-IALM 1C PREPARAT IONS

INTRODUCTION |

* Thece qre speaaliized -medxines  applied 4op|'caly, fnhaoculaa'lg, oY
p‘feoculavl&, and can also be wed with e devcés:

. EhLe medicatong -!HPI'CQM& come @ solutons , Jokons and oitdments,
wrh newer foms like 8.els, eye Inserks, inhaviteal injections
and  [mplants.

A DYANTAGE:

* Nuwes can easily administer them, and patients can we +hem
idependienty:

* They are Iq_wckl& absovbed for ot vesuhs

o Thﬂd, have fewer side effectks, longer shelf life, and better patient

adhevence-

DISADVANTAGES:
¢ They stag on the eye suvface bn'eﬂg, and  have low bioavailabiliy-

The dissolved medication Is unslable and sequives a  presevative:

[ ForMuLATION CONSIDERATIONS |

Q) (lgﬁ!' %

U Oph’rholmfc Slutions must be clear and Clean.

o Use vingd dJooks fov fidevaton 4o pvevet  comtamination:

® Moke clear solutons in clean Qreas wih laminar- flow A

non- sheddfng Clothes
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* (loy am sl e ohen achiowd dusing. ~ Rikexakion-
* I polymes are wed, ad q polishing  Files step bere Foal filkarbon-

® Smbl‘lﬂ!':

* Dvug stabilily in eye medications gelies on +he dwg's  properfies ,pH.
pepation methods , addifives  and packagf:g-

® Adieving. opfimal aab.‘rity oRen ivdves fade- offs and PH is csuaal
for Ia\&euﬁy_

® Oxygen ssiiofy @n Dbe managed With  aoioxdants o speaal
padkeging: "

¢ (avpanies  Conduct smulﬂ}f Jat 4o emime  effechveress i expvation:
checkiig  both  chemical and  physial &'abﬂﬂy_.

® BuFer :

o Ophthdmic solutons chould have o pi of 74 like demy fiud, but-
Jheve S wave:

o mﬂbl- eae cwe fr?redfeﬂﬂs ase wepk bate Saks o shbe in  dadic
CondiHons - ;

e Acdic pH yplcally. doant (aue ’dfscomftm‘—, bt excessive Cn\dl‘fat @an kad
o sk‘ngina.-

* (aweful management of PH and bufer @padty. & ol for inkqoiar
products

@ 'Em‘c_n_‘ag‘ :

o Tonicity 1 a iical considesution I he famatien oF opthalmic prepavorions
W i dicchy jmpacts e ompart; safely. and  effectiveness of the  product,
when applied fo the ege:

o Tooi (ﬁg yers o asmotc  pressuve exerted b& a Solulion (ompared fo Hhat
oF bodgr fluds sueh 08 eess. r ‘ _

o T i imporlant Jo s hat ophthalmic ermnl‘rrﬁon have he appropiae
foniciy. o pevent mitation o5 damage o epe dissues.
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> Y an dblevant slukions  equialent b wnge oF 05-16).
sodium  chlowige:-

© uscosity:
. UI‘SCIﬂﬂy is @ [mpovtant- #\gsimr pmp@‘? in +he  fovmalations of opthalmic
Pre pawations -
It phys oitial w io enhansing - ensming. he poper cpplicotion , yefention
and effectiveness oF ophthalmic products  such  on ope thps, gﬂfs and cinfments:
® Higher uiscwfg formulations tend 4o semain on the umfae o the e
for a longer fime , whih @n impove doalion of odisn of cdive ingsedent
* Hgh Viscosity fomubtisns @p (veate a  swoother; more conkolled  chop |, weducing.
the chances of iwilatien-

® _Additives :

o These subslances awe mhib‘ inackive inauedieﬂs I eye medications  Fos
Hesue  ompatibilifg-

o Puiad wates UsP. Is for dopral prduds, while woley For jnjection
VeP (wevents Ppiyicgen in  intoocalay  products:

o Minel ol and pelleun me wid in ocintments , but non— aqueout Huwd
ae vy i optal dwps du o Irrifaion.

o Some mineal and v@ﬂeidﬂe oils help MMoistave sasifive o pootly
soluble  dugs-

kg- Htmhbloa&al pesesvarlives, Buffess, Antoxidamts, Sufaclants elc

| FormpaTzon OF Eve DRoPs

o Mn eye dwp formulations contaits thesapeutic active  Ingvedients , o vabicle
(aqeows o5 Oily) , inevk micooblal-anki  presevvatives for  cleifty, and

oduvants 4o adjust  donidty,  viecoxity oY pH, a1 in a stable
(otaines-
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o GM:‘IHH 1S oucia) 46 due 4o past Pseudomon os 0eruginosd
conrtammaton , wheh can cawe wsiGN  Joss:

ANTL-MICROBIAL PRESERVATIVES:

* Mulkiple -dose eye dwps oeed a  Sshong. presevotives  system that
passes stexlity Aests

* Heakthy eyes @0 ﬁghf— infeckons , fbut danﬂged area af sk dug
to lack OF blood Supply-

o Presevvatives shoud be owoided in sumical eye dops o they may.
damage internal surfaces

Benzal komum Chlonide Chlsxhexidine  Atetale Phenylmereuric Nihate”
(0-01 7. w/v) (0017. W) (0-002:1. W)
Abopin  Sulphate (ocaine Tehwacaine
(avbachol Cocaine and  Homahopine  |Chlovamphenicol
(htdopenblak Fluovoscien®
Homa tropine derucorh‘sme anal
H(Joscine Neomga‘n
Hapmmellose Lachesine
Phenylephaine Nesmycin
Phds'osh'amt'ne Sulphacetamide
Prlocaxpine 2Zinc Sulphate
Prednisolone Zinc Sulpate and

— Advenaline. |

o “The awlate may also be used:
o PThis is a best used as a sina]e dose -
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[ ForMULATION oF EVE_oInTMENTS ]

DifFevent bases can be wred 4 make eye ointments :

) Vellow soft Pavafim (Sogm)
2) Lliguid Pavafinn (1ogm)
3) Weol fat (‘losm)

_(Whie Soft  Pavafinn *

o White sft Pavafion is bleached yelow SF pavafinn , not used
direCHH;

o Wool fat emulsions =@ help absorption, twhile hguid pavofinn,,
fowers Viscosity for easiex application-

Eomumlon OF EVE LOTIONS

» E'%e lotons Qre stasile products O slations for quitk eye washiog -
® They match feay saltness but arve thinher than dvops-:
o TImpwper wecipes (an Cube disomfort, so we simple sterile noymal

saline-

Propevties for Tdeal Eye lofions:

¢ T mud be gam- and  presexvative - free , -with osmohic - pressure
mcﬂfhl'ng fears:

o T} mut have a neutal P oand not Mmitate <yes:

o T+ should be lovge, but no mee +han 200l
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| METHODS OF PREPARATTON _|

@ PREPARATION OF EYE DROPS:

) Psepavation Frr +he solution-

2 Puepdfc an e&e drop Slution wih a presewative , anfiondant,
stabilizer toniaty.  modifier,  Viscoly modifier . or buffex , then
add +he -achve mﬂmdferri- 40 achieve the desised volume-

i) (lavification -

® Use filtexs with 0:4S Jo 12 micomefer poves- Pour dear
sdution it Rnal (ontainers for sealing- and  heat  sterilization
ov sloe -FemprTaailg_ befree flkation- The clavified liquid 1s
for eye dop  Suspensions, which ave +hen sealed for Stexilization-

i) Stevilization -

® Stexlizahion can be done bnot au+udaw'r9, at 145°% for 3o minuter
oy 11°C For 15 minufes, 0¥ b& ﬁl{edng, +h-a'ou8,h a 0-22 4m
Membvane fitex Inde  clesile confainers. v non- aqueous
pvoducts  like liqud  pavofinn eélf dvops ; we d*rg heot
Stevilizaton of 460C Ffor 2 houss-

* Aftex slevilization | eye chop nainers should have an eay-
fo- bveck stal Ho distinguish belween opened and  ungpened
ones-

® PREPARATION OF EYE OINTMENTS:

o W f+ and 8ellow soft pavafinn ave melted in @ heated uoter
both, mixed with liqud pavaffin, and  KHeved  {hvough (oare”
fltes papes in a heated  Rinnel-
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The mixture k stewlied oF 1607 v 2 hore, Hhen combined wiHh
an eye ointment base and slwed in a Mele  corainer.

PREPAPAPARATIONS RR BV  lorTons

® e © © © o

<

Poeparation ege lohins involves the  ormulokons of a sfenle ligud sdlefion
intended R applicatbns fo he ees:

They are fypically wed do fkeat  conditols auh o3 dyypess, inration or
In Flammation.

In oder +me , an e loons ~ comprises of @ solehn  which the
gotienk  had o dikde with an eqal velume oF wotes before applicahons:

Methods of Freparations :
To mepare and submit- oo ml of sodium chloside Tohion -
Sodium chlowide - 9 qam
Pydhed Watex - <oco M)

Procedure ¢

Dissalve sodium  chloside in  pusified  wotes

Made the final volume by addice  move of pifled water-
fiter Mhough  sivdered  glaw  Per  guade 4-

The eye bion is -honskerred 0 he Dbetile:

(ose 4 Sed fhe botles.

Senlize # by Atocloving-

NOTES : WWW.IMPERFECTPHARACY.IN



(ONTAINERS |

’ Eﬁe dvop  (otainers  mwt  pokect aqaine gems, mosiare, air enguning.
materiak do ot ek info the solufn G absosd ingmdfents-
® Al pats must be stenllized before  Anal Packqaing.

Bye dwop cortamers can be glasy or plastic , awailable in single - doge
o5 mutple dose formals, with the lofter foding up do Toml:

{/ Su‘lgle Dose  (orainer ¢

o These covtainers ar Mode of jojection - moulded poly propylene with q
seald bawe and Arew- cap nozze, aulockved @ hert - aled
pouch oth a peal off chking-

Q@ Plastc (orainer :
. Commem‘al age eye drops  are usualg pqck(ﬁed In sevillized  plortic
chsopper  botHes oF Pﬁ%‘effbtm o poypropylene:
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Rigid Plafic (ap
Polaihen! feiction Plug, mn{ainirﬂ_

Boffle that produces uniferm dops
® Plaxhe Ege
fle
< B dedha\e BoHle
Giloss BofHles :

Most on -Site eye dvops come in foml amber glass boifles , either
neubal glass ey muMiple awoclves or freafed soda glqsﬁ for
Sinale, aulodamh&-

The +4eals ave made of poknal or Synthelic  subber:

Nokral xubber feals (an withsland aueclaving but not high dvht heat-
Silicone subber Jeals wesist dyy het and ave surlable for ohbe oily
epe drolos-

However, silicone tedts allow water vapor in, h‘rnHing the shelf -life
OF aqueous eye drops fo 3 months.

Ths  shelf - life can be eclended by U:J;fl’g. a Saew p with @
shesilized  silicone subber dwopper

Teat

Flange

(@p

Do Tube
Csl:upgm Yype)

o Glos Type Ee Dmps Botles
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Eye Ordments :

¢ El&e ointments should be in aluminium or plastic 4ubes or single- dose
paciages

® (lear dust Rom melal Juben with fiHered air before wre:

® Some ointments come in Hexible single- dose (ontainers , opened by
cqungL the end with shexile scissors:

® Non- Cusfom (onfaingss needs do be Sealed in breakable packaging
fo indicate -they ~havert been gpened-

_Eye lotions:
* Bye loHons Should be in colouved, RuHed botles with mefal or platic
screw  cops:

® Auwid ovk lines do prevent cofamination, we wubber o¥  plastic
instead: ‘

e If Fluted botes awent available, uncbloured or non- fluted optons
ave Qcceptable:

I LABELING I

® The tabel for eye care products must have:

® Product 4iHe , achive Iingvedients and concenhation

e Names and amoums OF added aatmk. @nainer volume and baich
numbex

o Fxpiwbt Dote

o S{om%e, handlin? and uaag,e duration qfter openmg_

* Usoge inshuctions , sofely wavnings , precaufons and  mamfactave
detasls:

o \Notes s “This product is fiee from gevms!
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® S‘I‘nsle -dose  cordainers muat Incude +the &llow:‘n& infor mation &
Names of the achive ingredienjr_c and their amouns -

* Amount of prepavation tn  cordauner .

Manufactuve  Nume

* king of Prepavation

EVALVATION OF OPHTHALMNIC PRE PARATIONS

) Sherliy Test :

Perfoym S+en'i||jrg, «fcang 4o ensuve +he absence oF micxo - oyaanisms-

® Sterility fest s wsing methods  Such a3 membyane  fikation o he
direet inoclulation  melhod.

® Tn addiion , tests For endefoxins C szogms) afe pestormed 4o ensure
the absence oF havmful boclevial praducts

@ Prysical and Chemic) Tesings :

* Appeavarce- The pepavotion should be cleav, free fom particulate
Moter, and should not have any dlscolowa-ion.

* Visosity- This is meammed 4o ensure fhe prepaaton has an

Opp¥apriate - consistency. For eay app!icm'rb\ and veferkon In +he epe-

pH = Ophthalmic producks should have g pH of about 74, fike

noluval Heavs, 4o vod fmtation-

o Prgepvotives- A presewatice mut be wfe By eye ared, with akenton
t its concentrution and Glﬂbilr'g-

@ _Microbial Limits Teshing:
® This inwolves an'uaﬁnét the micyoblal ontaminaton In the  product,
including fests  for Jofal aevobic  micsobial count and okl &eu* and

mold Cownt
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@ S@l!ﬂ} F'l'eshl_mgt

® Ophthalmic PHPC]’YO"‘IBDS must setain  fheiy efﬁ'cacbc, .SOFE'fa. and phaﬂhdﬁhfml
properties  Over ime:

. 'S‘klb”l"’& +e!.h‘r5u |‘nwfvin8_ assesin& the fmmulahion «ndes vasiows condiions
(eg. tempervture , humidity. . light exposure) and s cmied out Hmoughout
the shaf life of the pyduet-

s Euahm-h'ng_ +he effect of Hgl’h‘— on -the Sfﬂbifl:ﬁoq_ of the fexmulation,
Porh‘culaﬂhL for Pmduchs mn{oin[rg f.'3h+ -senmsitive adhive ingaredrbrrf&-

‘ Tes+|‘r\ét the prepam'!-bls' FnJregm‘Jg, aF different  fempetures  and
humr'dr'fht levels -

© Biowilabiky:

Ophthalmic dwas @ peepavations st penehute Hhe eye Hssues 4o weqch

Hhewpeutic levels ot 4he tamet sie

® Human Uokmteers @n measure -the amount of Ch'ug. that weacher +he
ocukry surface and  erders the ee-

¢ In sme cqses, phavmaookinetic studies are perfevmed fo assess how
the dwg is abswbed and distibuted after inskllation:
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THANK YOU

FOR CHOOSING IMPERFECT PHARMACY AS YOUR STUDY PARTNER
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