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Excipients and Their Use in injectable Products

SANDEEP NEMA®, B, J, WASHKUHN, and R..J. BRENDEL

Mallinckrodt Medicol, fncorporated, Saisé Lowis, Aissouri

ABSTRACT: Formmdation of @ new drug product with exciplents, that bave been previously added to an approved
injeciable product, may save pharmacewtical companies developmental time «nd cost. The Physicians’ Desk
Referenve (PDR) and Homdboak on lnjectable Diugs were re viewed, extracting alf iformation on exciplents. Fhe
information was consolidated futo efght rables, categerizing excipients as 1) Solvents and Co-selvents, 2}
Selubilizing, Wetsing, Suspending, Emulsifying or Thickening ﬂg’(’ftfa, 3) Chelasing Agenis, 4) Antioxidants wid
Reducing Agenis, 5} Antimicrobial Preservatives, 6) Buffers and pH Adfusting Agenmis, T} Bulking Agoats,
Brotectants, and Tontcity Adjusiors, and 8) Special Additives, Where applicable, tables list frequency of nse,
concemration, and @ exemple of a conmercial product coniaining the excipient, Excipients which ave included in

the 1996 FDA
included as g separote list,

fuactive Ingrediest Guide,” but do not appeer In the POR or Hondbook on Iijectable Drugs, weve

introduction

¥njecizble products require a unigoe fonmulaion steategy.
The formulated product has o be steale, pyrogen free and,
in the case of solutions, free of particulate matier. Preforably,
the formulation will be isotonic, and depending or the route
of administration {for instance, for imtra-spinal or inirpe
cisternad routes), anttoxidants and preservatives may not be
altowed. For a given dmg, the risl of adverse events is
higher if it 1s administered as an injection versus A nof-
parenterai route. The requirement for sterility demands that
the exciplents be able to withstand astesiaving or other
sterilization processes. These factors timis the choice of
excipients avaiable 10 the formulators.

Genceally, n knowledge of which excipients have been
deemed safe by the FDA or ave already present in o marketed
product provides increased assuraace to the formulator that
these exciptenss will probably be safe for thelr new drug
sroduct. However, thers s no guarantee that the new drug
product will be safe a5 excipients are combined with other
additives andior with & new drug, creating unforeseen
potentintion or synergistic foxic offects. Regulatory bodies
may view an excipient previousty approved inan injectable
dosage form favorably, and will frequently require less
safery datn, A new addiive in a formulaed product will
always require additional siudies adding fo the cost and
simeline of product developnent,

The purpose of this paper is o present the varlous
excipients that have been included in the formulation of
injectable products marketed in the USA. This information
is nof readily avaiisble. A Jiteratuse search indicates that the
iast paper dealing with this was published s 19808 (i)
Products approvad outside {he US are not covered in this
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review. Also, sierile dosage forms not administered parener
ally, sueh as solutions for imigation, ophthslmic or ot
drops, and ointments were excluded.

Methodology

Physicians’ Desk Reference published in 1994 & 1996 {2,
33, and Handbook on Injectable Drugs (4) were used as the
primary source of information. Enrdes on all injectable
drugs wers summurized in an Bxeel worksheet, Each
product was classified by Munufacturer, Trade name, Dmg
name, Houte of Administration, SVRAVE, pH of Product,
Sotvent Used, Solubilizing/Suspending Agent, Preservative,
Antioxidant, Chetator and Other Formulation Additives.

The resulting Bxcel sheet had information on mote thaa
700 products. This information was condensed into easy-io-
rend tobies, Fach table has been categorized based on the
primm}/ function of excipient in the formulation. For

xample, citrates are classified 85 buffers and not as chelat-
ing ngents, and ascorbates are cateporized as antioxidants,
althpugh they can serve as butfers. This classification system
was Dased on our experience in formulation development
and on the published litersrure. Such simplification avoids
duplication of entries and provides the “audience with
easy-to-reqd tables.

Some dupliestion was unaveidable. Tables VIE and Vi
eontain some excipients which may have also been Hsted in
the first six tables. Whenever the reference specifically
designated & specific function to an ingredient it was
re-listed in Tables V1 and VIIL For example, glycine canbe
used as a buffer or as a stebilizing {protecting) agent.
Therefore, glycing is listed in Tables VI and VI Methyl
paraben ig a preservative {Table V) but also has 2 special
function in Adrsmycin RDEY formulation {Table Vili},

The concentration of excipienis is Nsted a3 percentages
weight by volume (w/v) or volume iy volume (v/v). I the
product swas Histed s lyophilized or powder, these percend-
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TABLE S
Selverts and Go-solvants
Exelpient Frequency Range Example
Benuzyl Benzoate 2 A% viv Bepa-Testosterone® {(Uyyjohn) 20% viv
Cottonseed €] H TI6% wiv Depao-Testosteronc® (Upijohn) 73.6% wiv
NN Dimethylacetamide H 6% wiv Vimon® (Bristol Myers) 656 wiv
Ethanol : 24 (1.6~80% Frograf® (Fujisawa} 0% viv
Glycerin {Glveoral) 9 L6-8¥% wiv Mulkitest CMIP (Connaught) 70% wiv
Peanut off i * Balin OIi® (Becton Dickinson)

Folyethylese gives]

PEG

PEG 308

PEG 400

PEG 3350
Poppyseed oil
Fropylene Glycol
Suffiower qil
Seagrme ol
Soybean oil
Yegetable off

N
I S Y L R

015505 Secobarbia! sodinm (Wyeth-Ayerst) 50%
30-65% VePesid® (Bristol Myers) 5% wiv
* Adivan® (WyetheAyerst)
G.3-3% Depo-Medrol® (Upjobn) 2.85% wiv
1% Eddiendol® {Savagey 192

L 1-732%
S-10%

S5--30% wiv
£

'E‘;rmmyu in Soluticn {Roerip) 75.2%
Liposyn I1% {abbou) 10%
i Solganal Inj ® (Schering)
Intralipid® (Clintce) 20%

# No dats avatiable,

sges were derived based on the seconstitution volume
commonly usad The tables Bst the range of concentration
ased, typical or most conynon concentration cmployed, and
examples of products cantining the excipient, specifically
those which use estremely low orhigh concentrations.

Discussions

Table | st solvents and co-solvents used in parenterat
preducts. Water for injection i€ the most common solvent but

- may be combined or substituted with a co-solvent o
improve the solubifity or stabilfty of dings. Gils ke
safiffower and soybean sre sed in dotal pasentersl nutrition
products where they serve as a fat source and as carriers for
fat-soluble vitamins. Bthanol and propylene glycol are used,
either dlose or in combination with other solverts, in more
thatt 30% of parentorad co-solvent systenss, It is surprising to
see propyieng glyeol used more ofien than polyeibylene

Yiriion IM [nj 2 (Sm??‘qarmaceueicais)
5

glycols (PEGs) in spite of its higher myowxicity and
hemolyzing eifects (3, 6). Probably, the presence or gencra-
tion of peroxides in PEGS i3 2 mnjor limitation,

Table 1T includes o broad catepoey of axcipients whose
funciion in formulation could be~—{1} Viscosity kuparting or
suspending agents like carboxy methy! ecllulose, sodium
carboxy metiiyl celulose, sorbliol, acacia, Povidone, hydre-
{yred gelatin; {2} Solubilizing, wetting or cmulsifying
agents like Cremophore BL, sodiom desoxychislate, Polysor
bate 20 or 80, PEG 40 castor oil, PEG 68 castor oil, sodinm
dodecyl sulfate, Jecithin or egg yolk phospholipids (3)

- Alpminum monostearate which 15 added 10 fixed off to form

viscous or gel-Hke suspending modiam, Polysosbate 80 is
the raost convmon and versatle solubilizing, wetting and
emulsifying ngent,

Only a limited number of obelating agenis ave nsed in
parenterad products {Table 1T, They serve to complex heavy

TABLE i
Selubilizing, Welting, Suspending, Emulsifying or Thickening Agents
FExciplent Freguonsy Range Example
Acacia 2 7% Tubercalin O} Test® (Lederie) 7%
Aluminum monostearaie { 2% Solgnnal 0% (Schering) 2%
Carboxy methyf cellulose 4 §% Binithin® (Wyeth-Ayerst} 0.55%
Corboxy mathyl celiulose, sodivm 4 B L073% Lupron Depor® (TAP) (,75% wiv
Cremophare EL¥ 3 SO-65% wiv Sandimmuone® {Sundon) 65% wiv
Desoxycholate sodiun 1 $4% wiv Funglzona® (Bistol Myers) 0.41% wiv
Fogy volk: phaspholipid K] £.2% intralipld® (Clintee) 1.2%
Gelatin, Hydrolzyed t 165% wifv Cogone® (Merck) 16% wiv
§ecithin 7 Q1.2 wiv Diprivan® (Zeneca) 1.2% wiv
Polyoxyethyisted futty aoid ot T wiy AquaMephyion® (Merck) 79 wiv
Palysorbate 80 (Tween 803 31 H01=12% Cardarone X Le®, {Wyeth-Ayerst) 16%
Polysorbate 20 (Pween 283 3 Q01545 Calcijex® {Abbow) 0.4% wiv
PEC 48 custor otid* i 11.5% wiv Monistat® (Jamssen} 11.5% viv
PEG 60 castor ail¥¥¥ ] 20% wiv Progeaf? (Fujisawa) 200 wiv
Povidone {Polyvinyl pyrrotidone} s 0.5-0.6% wiv Bieillia® (Wyeth-Ayerst) .6% wiv
Sodium dodecy] sulfate {Na laury] suifaie) ! B018% wiv Praleukin® {Cetis) DRI vy
Surbitol 3 25-30% Aristrospan® {Fujisawn) S0% viv
* Cremophor BL: Fincas 33, polyethoxylated castor ofl, polyosyetfiylone 35 castor oil.

#+ PEG 30 castor ofls pelyoxyl 48 vastor oil, castor ofl POE, Crodiret 40, polyoxyethylens 40 vastor oil, Frotschem CA-I0,
*E PEG 60 hydrogensted casior oil; Cremephor RH 60, hydrogenated rastoe ol POE-80, Protachem CAH-60.
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TABLE il
Chelating Agants
Exciplent Frequeney  Hange Fxample
Caleium disodium ¢ 4.03-0.0% Wydase® {Wyell-
EDTA#* Ayersty G {5 wiv
Disodium BDTA 34 O0-3.0% Calcijex® {Abboit)
Q1% wiv
Sodivm BDTA 1 $.20%  Folviie® (Lederde)
0.2%
DTpA*» i 0045 Magnevist® (Berlex)
C4%

* BDTA = Ethlencdiaminateaacetic acid,
¥ BTPA = Dicthylenciriamincpentaacaiic acid; Peniciis actd.

metals and therefore can improve the efficacy of antioxi-
danis or praservatives. In our opinion, calcium BIFTA has an
advaniage over tetrasodium salt by not contributing sodivm
and not chelating calcimm fror the blood.

Axn antioxidan s a class i defined as those compounds
that ¢an act a¢ raducing agents of may serve as free radical
scavengers. Table 1V summarizes the antloxidants, sheir
frequency of use, concentration range and examples of
products conaining them, Sulfite, bisulfite, and metabisul-
fite constituie the majority of antioxidants used in parenteral
products despite several reporis of incompatibilities and

- L A ety TR

toxicity {7, 8). Butylated hydroxy anisole, bulylated hydroxy
toluene and propyl galinee are primarily used in semifnon.
agueous vehicles because of their Iow ngueous solubllity.
Ascorbic acid/sodium ascorbate sy serve as an amtioxi-
dant, buffer, and chelating agent in the sarms formulation,

Benzyl alcohol was the most common antiricrobial
preservative present in parenterad formulntions (Table V).
This §s consisient with other surveys (9). Parabens are the
nexi most common preservatives. Thirly-nine products had 2
combination of methyl and propy! parabens; elgven had caly
methyl, and one had only propyl paraben. Thimercsal was
surprisingly commeon, especially in vaccines, even thongh
some individuals have seasitivity to mercurics. Chiorocresal
is purported to be a good presesvative for parenterals, but
our survey did not find any examples of commercinl
products containing chiorocresol.

Table VI lists buffers and chemicals used to adjust the pH
of formulations, Phosphate, clvate, and seeiate aie the most
common buffers tsed in parenteral products, Mono and
diethanolamine are added 10 adjust pH and form correspond-
ing salts. Hydrogen bremide, sulfuric acid, benzene sulfonic
acid and methane sulfonic aclds are added o drugs which
arc bromide {Scopolamine HBr, Hyoscine HBr, UDL3,
sulfate (Mebcin, Tobramycin sulfate, Lilly), besylate

TABLE ¥
Antioxidants and Raducing Agenis
Excipiont Freguency Range Example
Acetons sodim bisulfite 4 8. 2- 0% wiv Novoraine® (Sannfi-Winthrop) hd% wiv
Ascorbote (sodiumlacid) ¥ 1489 wiv Vibramyein® (Roerig) 4.85%5 wiv
Bisulfite sodivm 2R BO2-0.068570 wiv Amikin® [Bristel Myers) (.60% wiv
Butylated hydroxy anisole (BHAY 3 0.00028-0.03% wiv Aguasol® {Asya} (1.03%
Butylated hydroxy toluens (BHT) 3 00011 6-0.03% whv Aguasol® {Astra} 0.03%
CysteindCysisinate B 2 (-0, 1058 wiv Acthar Gel® {(Rhone~-Poulane) 0.1 wiv
Dithionite sodium (Na hydrosulfile, Ma sull- { 3,10% Numorphan® (DuPont) §.30%
oxylate}
Gentisic acid i 3G wiv CetreoBean® (Mallinckrodt)
CGentisic acid ethanofamine § paxt BV 129 {Aswa) 2%
Glutamate moanaodinm 2 0.1% wiv Varivas® (Merck} 0.3% wiv
Formaldehyde sulfoayiaie sodivm 4 AI3-0.5% wiv Tersamycin Soivtion (Roegigd 11.5% wiv
Metabisulfite potassium ! 0,108 Vasoxyl® (Glaxo-Wallceme) §.10%
Metabisulfite sodium 29 0.02--1% wiv fnlropin® (DuPont) 155 wiv
Muonothioglycerol (Yhioglyceraly & {4-1% Tersamycin Jolution (Roerig) 1%
Propyl galiate 2 0.029% Navane® (Roeriy)
Sulfite sodivm i Q.05-102% wiv Enton® (Ohmedas) 0.20 wiv
Thisglycolate sedium i {.66% wiv Sus-Phwine® (Forest) 0,669 wiv
TARLE ¥ .
Antimiceobial Fresepsatives
Excipiont Freguenicy Range Example
Henzalkonium chiortds i 024 wiv Celesione Soluspan® (Schering) 0.02% wiv
Benzethonium chioride 4 (L01% fenadryd® Parke-Davis) 0.01% wiv
Benezyl aleohol 74 §,75-5% Dimenhydrinate® (Steris) 5%
Chiorchutanot 17 0.25-01 5"’ Codine phosphate {Wyeth- Aversi) 0.5%
m-{Cresol 3 §.4.0.3% Humatrope® {Lillyy 3.30%
Myristyl gamma-picoliniun chioride 2 0.0{95-0.159% wiv Depa-Provera® (Upjohn) (1695 wiv
Paruhen methyl 50 Q.035-0,18% Inapaine® (Janssen) (L18% wiv
Paraben propyl 40 © 0-00% Kylocaine wiEpinephrine {Astya) 1% wiv
: Phenal 48 Q.2-0.5% Cafcimar? {Rhone Paulang) 8.5% wiv
i 2-Phenoayethanot 3 {L50% Havrix® Smithihne Beecham) 0500 wiv
| Pheny] mercuric nitrate 3 Q.0016; Antivenin® {Wycth-Ayerst) 0,001 %
: Thimerasal 46 2.003-081% Aggam® {Upjohn} 0.019%
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TARLE Wi

Buifers and pH Adjusting Agenfs

TABLE Vi
Bulking Agents, Protectanis, and Toricity Adjustors

Excipiont Example Exciplent Example
Adetate . ) Alanine Thrambate BH® (Bayer)
Soditm Miscaicina fajection® {Sandoz) Albumia Bioviaw® (Areo)

Acatic acid

Giaca! acetic poid

Ammonivm
Ammonium iydroxide

Benzene subfonic acid
Beonzeate Sodinnvarid
Bicarhonate Sodium
Carbonaie Sadivm
Citrate
Anid
Sodium
{sodium
Trisodium
Siethanolamine
CGlucono deltn bactons
Clyveine
Hydrochloric scid
Hydrogen bromide
Lactate acid/Sodium
Lysine
Maleic acid
Methanesulfonic acid
Monoethanolamine
Phosphate
Acid (phosphoric)
Meongbasic potassium
Monobasic sodium®
Dibasic sodinm#*
Tribasic sodium
Sodium hydroxide
Sulfuric acid
Tarteate aeitdsodium
Tromethamine

Miacalcin Injection® {Sandoz}

Brevibisc Injection® (Ohmeda}

Bumesx {njection® (Roche)

Tstostat Injection® {(SmihiKiine
Beecham)

Tracrium Injection® (Claxo-Wellcome?

Valinm Injection™ {Hoche}

Celotan Irjection™ (Zeneca)

HypoREo-D?® {(Hayer)

DTIC-Dome® (Bayer}
Ceredase® {Genzyme}
Cerezyme® (Genzyme}
Cereryme® {Genzyme}
Bactrim [V® (Roche)
Quinidine® (Lilly)

Hep-B Gammagee® {(Merck)
Amicar® (Jmmunex}
Seopelamine DL}

Fentenyl clizate & Droperidol (Astra)
Eminase Injection® (Roberis}
{ibrinm fnjection® (Hoche)
DHE-A5 Injection® (Sandoz)
Terenmyeity Sclution {Koerig)

Humegon® (Grganon)

Zantac Injection® {Glaxo-Welleome)
Pregoyt® {Grganon}

Prolastin® {Bayen)

Syuthroid® (Knoliy

Opmay’@ {Matlinckrodi}

Nebein® (Lilly}

Methergine Injection® {Sando2)
Oiptivay® {(Mallinckrodt

Albumin hurnan
Aminge actds
L-Arginine
Aspuragine
L-Aspartic acid
Calcium chiloride
Citrie acid
Dexirose
Gelatin Rydeolyzaed
Gimos#

Histidine

imidazole

Inositol

Lactose

Magnesiom chioride
Magnesium sulfaie
Mannirol
Polyathylene givcot 3350
Polysarbaie 80
Potassium chioride
Povidone

Suxfinm chioride
Saxdiun succinnte
Sodium suifaie

Botox® {Allergan}
Haveix® {SmithKline Beecham)
Activase® {Generteeh)
Tiee BOG® {Dganon)
Pepid?® erck)
Phenergun Infootian® (Wyeth-Ayerst}
Sensorcaine-MPF? {Astra)
Betaseron® (Berlex)
Acthar® {Ehone-Poulane Rorer)
Tveegam® {inmuno-118)
Tice BCG? (Opanon)
Atgorn injection® {Upjohs)
Antthernophilic Factor, human
(A m. Red Cross)
Helixale® {Ammour)
CetreoScan® (Mallinckeodo
Caverject® (Upjobn)
Tervamyein Solution® {Roeriz)
Tice BCG? {Qzanon)
Blspar® (Merck)
Bioclate® (Arce)
Helixate® (Armour)
arivax® (Merck)
Adlreran® (Glaxo-Wellcorme)
WinRho 8D® {Univax)
Actimmune® (Gopeniech)
Drepos-Provera® (Upjolm)

Sorbitad Panheimatin® (Abbott)
Suerose Prolastin® {Bayer)
Special Additives

These pdditives have been included in phammacsutios]

* Sodium biphosphate, Sodiunt dibydrogen phosphsie or N difyydrogen
orhophosphate, '
** Sodivm phosphate, Disodium hydrogen phosphate.

{Tracrivm Inj., Atracurinm besylale) or mesylate (DHE 45
Injection, Dihydroergotamine mesylate) salts. Glucono delta
factane i used o adjust the pH of Quialdine gluconnie
{Lily), Benzoate buffer, at a concenteation of 5%, is used in
Valium Injection, Citrates are comymon buffers that con have
a dual role as chelating agents. Lysine and glycine are amino
aeids which funtiion as buffers and stabilize protein and
pepride formulations. These aming pcids are aiso used as

Iyo-additives and may prevent cold dennturation. Lactate:

and tanrale are occasionally used as buffer systems.
Table VI Hsts additives which are used 1o modily

csmelality, and as bulking or lye-vryn prolective agents.
Dextrose and sodium chloride are used to adjust waicily in
the majority of formulations, Some aming acids, glycing,
alaning, histidine, imidazole, arginine, asparagine, mp'xnic
acid, are us=d as bulking agents fov lyaphilization and may
serve ns stabilizers for proteins or peptides and as buffcrt.
Maonosaccharides {dextrose, glucose, lactose), disaccharide
{sucrose), polyhiydric aleohols {inositol, mannitol, sorbitol),

glyeol {(PEG 3350), Povidone {polyvinvipyreolidone), and

- pm eins (albumin, gefatind are commonly used as iyo-

additives,

v

Vol 51, Ne. 4/ July~August 1897

formulation to serve specific functions {Table VI, Below
is a summary of the special wdditives along with their
intended wse—

(I} Calcium gluconate m;m:txon {American Regent} is a
saturated solution of 10% wiv; calehum d-sacehorat
tetrahydrage 0.46% wiv is added {0 prevent cry:sl;liiiu
zation during tomperature fuctuations,

{2y Cipro IV® (Ciprofloxncin, Bayerd contains actic
acid as a solubiifxing agent for the antibiotic,

{3} Premuarin Injection® {Conjugated Estrogens, Wyeth-
Ayerst Labs) is a lyophilized product that contains
simethicone to prevent formation of foamn dusing
reconstitution.

{49y Dexamethasong acetate (Dalaione DP, Fore_s:,
Decadron-LA, Merck, Dalalone BP Injection, UAD
Labs) and Dexamethasone Na phosphate (Merck)
are available as suspension or sehution, These dexa-
methasone formulations comain creatine or crent-
pine a5 an additive,

Y} Adviupyein BDF® (Doxorebicin hydeochloride,
Pharmacia} containg methyl paraben, 0.2 mg/mk, o
increase dissolution (10},

{6} Ergouate maleate (Ergonovine maleate, Lilly) con-

tains ¢.1% ethyl factate as a solubilizing agent.

{7} Estradurin Injection® {Polyectradiol phosphate,
Wyeth-Ayerst Labs) uses Nizcinamide (12.5 my/mi)

i,
[
o
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TABLE viis
Epecial Additives

P R e

TABLE X
List of Excipiant from 1498 FDA inactive Ingredient Guide®

Exciplent

Example

Acetyl sryptophanate

Aluminum hydroxide
Aluminum phosphate

Alominum potassium sulfate

E-Aminocaprole avid
Calchum desaccharate

Caprylate sadinm

&-Chiorotheophylline
Creating
Creatining

Diatrizoie acid

Gamma Cyclodextrin

Ethyl lactate

Ethylenediamine

L-Glutamate sedinrg

¥ron ammonium citrate

Lactic acid

DL-Ladttic and Glyeolic acid
copoiymer

Human Albumin {&merican Red
Cross)

Recombinant HB® (Merck)

Tetanus Toxoid Adserbed?
{Ledesie}

TD Adsorbed Aduk®
{Crnnuught}

Eminase® {Rohers)

Calcimm Glucongie (Amerdsan
Regent)

Human Alhumia (A mérican Rcd
Cross}

Dimenhydrinate {Sterig)

Dralnione DE® {Foresy)

Hydvovortione Phosphate
iMerck)

Conray {(Mallinckeodt)

Cardiotee {Squibb)

Erzotrate maleac® (Lilly)

Aminophyline® (Abbag

Kabikinase® (Pharmacia)

Tice BUG® {Oganon)

Cipro IV {Bayad)

Fodadex® (Fenecs)

Arnmonivm sulfate

Benzyl chloride

Butyl paraben

Crldiamide soditim

Calterided caleium

Castor il

Cellulose {microrrystalling)

Cholesterol

Deoxyrholic ackd

Distizoic acid

Dicyclohexyt carbodiimide

Disthy! amine

Rimyristoyl lecithin

Dimysistoyl phosphatidyi-
glyceri

Disofenia

Dacvsate sodium

Fdumine

Expmetazime

Cluceptate sodinm

Gluceptate calcium

Glucuronic acid

Guanidine 3O

fofetamine HCI

Lactobionte acid

Leciihin hydrogenated soy

Lidofenin

Peatetate {DTPA) calcium
trisodium
Poloxamer §65
PEG 4000
PEG 600
Polyglactin
Polylactide
Polyoxyctitlene fatty acid
eskers
Polyoxyethylene sorbitan
MOnIEETae
Polyoxyl 35 Casior off
Palysorbate 40
}“0]}’5{)1’&345& 85
Potassium hydroxide
Portassium phosphate, dibasic
Sodiym bisulfate
Sodium chlorate
Sadium hypochioride
Sodium fodide
Sodium pyrophosphate
Sodium thiosulfate, anhydrous
Sedium nimetaphosphite
Sorhitan monopaimitate
Sannous chionde
Stannous fluoride
Stannous e

LR

ﬁ:l:is; . fit‘;‘f::‘zﬁ g;:;;?} Medrofenin Starch
e . ) 3 Medronate disodium Suecimer
rf"f‘_f;fﬂmidi 1 Es?muurmh g;‘;?;g‘fﬁ' “:ﬁ ciad I\iedmnic acid Succinic :mid
e o i e e
Simethicans &rc‘in)ix in ln‘gcctian’s {Wyeth- B.Ge arbarn aybhmethoxy poly- copper U ):Tﬁ P ’
Redivar saecharin Ct:;'s;;::iiie injection® {Srith- echylenc-glyeot 20003-1,2- “]-imfmim»ic acid,
Kiine Bncéha‘r’n) . czirssiq:;;;r -;y'ir P E{sﬁmzcxm\n‘. acid
Tri-n-putyl phosphate \'Eﬂgf:ﬁﬂl;iﬂin* ¢Apha Thers- WN“’:{‘ l::::r:‘t, ~LI§:05|:::1C£G 253:3 aretate
il s 2l N
von Willebrand frotor big clate® {Arco) ﬁ::}: :iiﬁd .;.:2; z;ziig:dc
Zin Lente Fnsulin® {Move Nordisk) Oxyouinoline Z-ethyl hexanoic acki
HEG vegetable ol
as a solubilizing agent, Hydelraso!® {Merck) also '
contains niacinarmide, cipient and to form in-situ sali, For sxample, dia-
(8) Aluminum in the form of aluminum hydroxide, trizoic acid, an X-ray contrast agent, is maore stable
aluminwm phosphate or aluminem potassiom sulfae when autoclaved as meglumine salt than as sodivm f
is used as adjuvant in various vaccine formulaiions saft (11}, Meplumine is also added to Magnevisi®, a )
1o eliclt an increased immunogenic response. magnete resopance contyast agent, formulation. {
(@) Zoladex® (Gosecelin aceiste, Zenocay is adminis- (13} Surpasingly, sodiim saccharine is used in Stelazine® !
wred subcutaneously ss microspheres. These spheres and Compazine® formuiations; our guess is that it :
are made of P, L-lactic and glyeolic acid copolymer. serves as a stabilizer and tonicity adjuster,
Lupron Depot Injection® (TAP) are lvophilized mi- (14) Tri-n-butyl phosphate is present as an excipient in ‘
crospheres of gelatin and glyeolic-lactic acid for human fmmune globulin solstion (Venoglobulin®).
intramusculor infection, It exact functon in the formulation is not known,
{80y Gamma cyslodexerin s used as a stabilizer in but it may serve 8s a scavenging agent,

Cardioiec® at a concentration of 50 mgfml.. {15 von Willebrand factor is used to stabilize recombi-

{11} Sodivm eaprylate {sodium oeioate) has antifimgal nart antihemophilic factor (Riocinte®),
properties, but it is also used (¢ ém‘:rwe the stability {16} Maliose serves as a ranicity adjuster and stabifizer in
of albyrain solution against effects of heat, Albumin immune globulin formulation {Gamimune N9,

solution can be heat pusieurized by heating a1 60°C {i7) EpsHonamian caproic acid {(G-zmino hexanoie acid)
for 10 hows in the presence of sodium capryiate. is used 09 a stabilizer in anistreplase {Eminase injee-
Acey! tryptophanate sodiom is also added m zlbu- tion®},

mdn formulations, {18} Zinc and protamine have been added 1o insulin w0

{12} Meglumine (M-methylglucamine} is used as 2o ex- form complexes and nontrol the durstion of netion.
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