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ADSTRACT: Formrdation of a new drug produrt with exciplents, that have been previowsly adided to aw oppreved
infecialde product, may save phammaceutical componles developmensal time and cosi. The Physicians’ Dask
Reference (POR) and Hondbook on Lijectable Dinigs were veviewed, pxisacting ol infesmation on exciplents. The
information was conselidated fnto elght tables, cotegerizing gxc:}rie.zfs as ¥} Solvents and Co-solvents, 2}
Selubilizing, Weuing, Suspending, Enudsifying or Thickeuing af:"r.ﬂs 3} Chelasing Agents, 43 Awpioxidams and
Beduring Agenfs, 51 Antinsicrobial Preservatives, §) Buffers and pH Adjusting Agcn.fs, 7 Bulkirg Agents,
Byoteceants, and Touleisy Adiussors, and 8) Special Additives, Where applicable, tbiles dist frequency uf use,
coneemteation, and an ;.mmpi’c of & canunigreial produet coniaining the excipient, Excipieuts whivh are included in
the 1996 FDA “Tuactive Ingredient Guide, but do not appear fnthe POR or Bandbook on fijectable Drugs, weve
inclided as a separate Hist,
introduction ' review, Alse, sterile dosage foruis not administered pagenter-
Yujectable prodiicis require a uniqae formulation struicgy, ?iy, suu as sali?tima:s for irﬁga:im:, cphithalmic or otic E
rops, aad elntmenis were exchuded.
The formulated product has 16 be stedile, pyrogen free and, ‘
in the case of solutions, froe of particulate maker, Preforably,
the formnnlation will be lsconic, and depending vr the roe Methodology
o ’ ~ . = a £l
O.f admmj.stmu?n {E‘gr Au‘asms‘;ce, mf 3&{1’3-.51) it Ojr jxma" Physicians’ Desk Reference published in 1994 & 1996 (2,
cssicrs@ routes), a_ntmxxafamsizm(i ;p.nv:wr.vnmeiann} “Di b:a 33, and Hadbook on Injectable Datgs (43 were used as the .
;??‘:;f"ii'{ Ff;:é:?gsiii’ ;te'i:bil;:':fiiiivev:’ig:’zn:;)f primary source of infotipation. Dnirdes on all injestable ‘
n;re'n*&m!}r( e, The !m;) zve;‘n‘c:s;t fcr}zs;eriii*;y demands ;h‘m deugs wers summudzed in an Bacel worksheet {}mh j.
the exeiplents be 4ble to withslend asteclaving er other product swas efassified by ! Mdnummi:es Trade name, Dirug :
stevilization fracesses, These factors Tl ﬂmbchaice uf name, Rotute e:: Adrf“.ﬂjm'ﬂwn’ %?Pﬂ VP, pH of ijil e
excipients avaitable to (e Formuliors. Sni\_'sng Usex%,_ _ooiv.bﬂ zing/Suspendiig ‘Ag’em* E’m_s:_:mehve,
R o Ve Asticxidant, Chelator and Other Formulation Additives, ;
Generally, o knowledge of which CXTIPIENLS }m%.hﬁm The resulting Bxcel sheet had information on tmore than
dm_“e_d safo %)y thfz mA or srealrcady present in 4 Hja::::ei;eeci 700 products. This information was cohdensed into 2asy-1o-
E’?f:‘;ﬁ::;ﬁf sx:‘;‘;;sﬂ;?;u;?i;;g; :::?":LSJQ?; mz}d tahiz,’s. Ez‘tcix fable h:af; ?aeen Fategarized bas&fi ofy iize
hes Y S Y Y ) primary function of excipient in the formulation, Por
product; E-zo'wm'sr, there is .m.} guaranies ﬁiaf e L :\v drug example, citrates are classified s buffers and not as chelas
prm)ﬂt};: wili be §af{‘.ﬂas EXEIPIERIS Boe cot ned with other i agents, and ascorbates are cateporized a5 antioxidants,
add‘m:%, aadlor wxm‘ @ new dﬁ{g’ creating mmmgﬁ? " althpugh they can serve as buffers. This ¢lassification system
pmcmfaum oF synergistic t,mm cHccts, Rﬁ(‘fulmﬁf Y bodies was Dased on ow expevienges in formulation development
?j;;;g;t‘:;g;:;i ;Z;;fisgufjiiﬁg‘:g;z;;: ‘;2;2;‘???: and on the published Hiermure: Such simplificaiion avoids
i i o duplication of entries and provides the “awdience with
safety datn, & new addiive in 4 formulated product will e
always require additionst siudies adding to the cost and easy-to-read tabies, . :
e oo Some doplication was unavoidable. Tobles VIE and Vil ;
gmeline of prodact development. L < eted 3 i
The se of i (6 present the variows gontain some excipients which may bave also been 51§iczj i ,,
purgose of s papee 38 o preseat the ; , . i
- the firs sw inbles, Whenever the reference specifically
excipients. that have Ligen included in the formulation of o ific fun o inorediens it W }
fjeciable products marketed fn the USA. This information ma;z_;;,m & speoie m'{{um 50 an predient 1 was
is not readily avallable: & Hileratyse scarch indicates that the rilisted i Tables Vil and VAL, F.ﬂ.r ?ﬁamp l::1 glycinecanbe !
tast paper dealing with ihis was published 10 1980 (1) psed a3 o buffer o a5 a stabilizing (profecting) agem, Eg
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Therefore, glycing is listed n Tablzs VI and Vil Meihyl
parabei i¢ a preservative {Table V) bt also Ras a speeial
funtion i Adrismycin RDF® formulation (Tuble VI
The concentmiion of excipif*'ﬁ;s i5 Heted 85 porceniages
wiizht by volume (w/v) or volwme by volume (W)L T the
product wis Bisied ws lyophilized or powdes ihese percesii-
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TABLE §
Solvents and Co-solvanis
Exeipiont Froquenicy Range Example

Benazyl Benzoue 2 Wbviv Depo-Testosterona® (Uhjoha) 20% viv
Cotlonseed €3] i T36% wiv Depo-Testosterone® {Upjohn) 73.6% wiv
N Dimethylacetamide i % wiv Vumon® (Bristol Myers) 85 wiv
Erhariol 24 01.6-80% Pragef® (Fujisgwa) 80% vy
Glyeerdn {Glycorl) Q L1 wiv Mukitest CVIP (Connauphty 70% wiv
Peanut oil H * Bal i Q¥ {Becton Dickinson)
Falyethylene glves]

PEG 4 Q.15-50% Secobarbitaf sodinm (Wyeth-Ayerst) 50%

PEG 300 2 S0-65% VePesd P (Bristol Myers) 63% wiv

PEG 400 2 ® Adivan® (WystheAyerst)

PEG 3350 5 0.3-3%% Depo-Medrol® (Upjobng 2.55% wiv
Poppyseed oll i 1% Bleudel™ (Sayuge) 19
Propylens Glycol 25 §.2-732% 'E‘ermmycm Bolution {Roerip) 752%
Satfiowsr ol 3 S35 Liposyn 11¥ {abboit)y 10%
Seagrie oif & ¥ Selganal Inj ¥ (Schedng}
Soybean oif 4 5-20% wiv Intralipid PAClinuce) 20%
YVegpetahle ot 2 # Virifon M inj.? (Shur Phannaceutioals)

# Nodats avaifable;

ages were derived based on the scctnsfitution volume
commanly used. The tables Bst the range of concentration
used, typical or most Common conceanation employed, and
examples of products containing the exciplent, specifically
those which use extremely low arbigh concentrations.

Discussions

Table ¥ dist solvents and co-solvents ased in parentaral
products. Water forinjection 15 the most common sojvent but
~may be combined or substituied with o co-sglvent o
improve the selubifity or atabiiity of deugs. Gils ke
safffower angd soybean are used in fotal pareéral nuirition
productswhere they serve as a fat souree and as caniers for
fat-soluble vitamins. Behano! and propylene plycolare usad,
either alone or i cambination with other wh’em!,, i o
thatt 30% of parentoral vo-solvent systems. It is surprising to
see propylene glyeol used more ofien than polyeihylene

<

glycols (PEGs) in spite of its higher myowxiciyy and
hemolyzing effects (3, 6). Probably, the presence or generae
tion of peroxides in PEGs is 8 major limitation,

Table 1 includes o brosd entepory of excipients whose
funciton is formulation could be——{1) Viscosity rupanting or
suspending agents ke carboxy méhy! osliulose; sadium
carboxy methyl cellulose, sorbitol, actela, Povidone, hydre-
lyved gaiating {2) Solubilizing, wetting or cmulbsifying
sgemslike Cremophore EL, sodium deseovchivtare, Polysor
bate 20 or 80, PEG 40 castor ofl, PEG 68 castor oil, sodinm
dodecyd sulfate, Jecithin of #gp yolk phospholipidy (3}

- Alpminum monosiearaie which 15 addsd 1o ixed otl to form

viscous or gel-Hke suspending mediem, Polysosbate 80 i
the most cobrnon and versatle solubitieing, vwelting and
emulsifying ngent,

Only a YHaited number of ohelating agsnis o used in
pareaterai products {Table HI), They setve to comiplex heavy

TABLE
Belubilizing, Wetting, Suspending, Emulsifying or Thickening Agents
Hxoipiond Freguonsy Rarge Exsmple

Argacia % Tuberaatin Ofd Toat® (Ledetie) 7%
Algminum konostearte 2% Salgunal in.% (Schering) 2%

Carbaxy methyt eelluloss §% Bizithin® (Wyeth:Ayersty 0.55%
Carhcx} mathyl eslluluse, sodivm 07 3% Lupon Depor® (TAP) 0.75% wiv
Cremophara FI_ #” SO-059% wiy Sinidinme® {Sandae) 65% wiv
Desosycholate sodium Fd 7 wiv Fungirona® (Bristol Myers) 0.41% wiv

Egg yoik phaspholipid

Gelatin, Hydrolzyed

Lecithin

Polyoxyethylaed futty neid
Polysorhate B0 (Tween 803
Palysorbate 20:(Pween 20}

PEC 48 cuslor oty

PG bl casioy gil ¥ ¥+

Povidons {Polyvinyl pyrrotidone)
Sodiveydodecyl sul fate {Nx fauryd suifats)
Surbitol

e
Lad e TN s v Ay e e ol e fad i God W e e B

2% Intralipid® (Clintee) 1.2%

185 wiv Cogone® {(Merck) 16% whv
Pid-1.2% wiv Diprivan® (Jensea) 125 wiv
Toewiy Aguahiephyton® {verck) 795 wiv

F0E=125% Cordarone X Lv®, (Wyeth-Ayerst) 10%
Rl Qi-ﬁ 45 Caleijex® {Abboty) B.4% wiv
.57 viv Monistat® (Japssen} 11.5% v

0% wlv Prograf® (Fufisawa) 2006 wiv
2.5-0.6% wiv Bicillla® (Wyeth-Ayerst) G.6% wiv

BOFE% wiv
25-30%

Proleukin® {Cermgy TR I wiv
Agistrospan® Fujisawn) 50% vie

* Cremiophor BL: focas 35, polyethonyiated castor ofl, polyoayetliviene 35 castoroil.
*+ PEG 30 castor oils polyoxyl 48 vastor il sastor olf POEI, Crodires 40, polyoxyethylons 40 0astor oil, Frotnchem CA-G
T PEG 6 nydrogensted casor vl Cremophor R 60, hydrogensted pastoe oif FOE-80, Protachem CAH-60,
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TABLE W
Chelating Agants
Exgiplent Froqueney  Hange Fxample
Coleinm disodivm g 4.01-03% Wydase® {Wyolle
EDRTA* Ayersti 5% wiv
Pisodium BDTA 34 0.00-51% Caloijex® {Abboi}
04 1% wiy
Saclivm BDTA i 3.30%  TFolvie® (Leédedde)
8.29
DTpAts i 0.08%  Magnevist® (Berlex)
0%

EERTA = Edhlencdinminstenaacetioaeid,
= BTPA = Dicthylencirismincpentagoadie soid) Peniets astd

metals and therefore can Bmprove the efficacy of antiox]
danisor prezr#maii ves. Inovr opision, calcionm BIFTA has an
advaniage overtotrasodiam sak by noteoniributing sodivm
and net chelating calcivre from the blogd.

Arantloxidanm as g class Isdefined as those compounds
hat can adt 8¢ reducing agents or i3y serve as fres radical
seavengers, Table IV suwmumnrizes the antionidants, their
freguency of use, concentration range and exmmples of
products coniaining them, Sulfite, bisulfite, and metabisul-

toxieity {7, 8k Bmyiat;d hydroxy ouisole, butylated hydroxy
tobuene and propyl gebinte are primarily ssed in semifon-
agueous vehicles becasse of their fovw agueous solubility.
Ascorbic aeid/sodiuny ascorbate wmay serve 5s an antoxis
dant, buffer, and chiclating agent nihe sares formulation.

Henzyl alcohol was the most commion antimicrobial
preservaiive present dn parenteral formulations {Thble V)
This is consisient with uther surveys {9). Parabeny are the
nex{most common preservatives, Thiny-sine products had a
combitiation of methyl and propy! parabens; eleven had only
methyl, and one had only propyl paraben. Thimerosal was
surprisingly comimon, sspecially in vaceiucs, even thongh
someindividuals have seasiibvity to merendes. Chlorocresol
is purported 1o be a. good preservative for parenterais, but
our survey did not find say exsmples of commercin
products containing ehloreresol.

Table Viists buffers and chomionls used $o adjustthe pH
of formmlations; Phosphate, cirate, and sceiate are iBe most
common bufférs tsed in parspteral products, Mono and
diethanolaming are added soadjusy pHand form correspond-
ing salts. Hydrogen bremide; sulfurie acid, benzene sulfonic
agid snd methane sulfonic gelds are added 1o drags which

fite constitute the magnrity of antioxidants used in parenteral

are bromide {

{Scopolamine HBr, Hyoscine HBr, UDLY,

L

produgts despiie several reports of incompatibilities and sulfple (Nebcin, Tobramycin suifnte, Lilly), besylate
TABLE IV
Antioxidants and Baduclng dgenis
Lxeipiont Fraguency Bauge Example
Auetone solivm bisuliite 4 G20 wiv Novoezine® (Sinni-Winthioph 4% wiv
Ascorbhage (Sudiymilacidy 7 =4 8% Wiy Vibramyein® (Roerigd350 wiv
Bisalfite sodiuen 28 L0885 wiv Amikin® (Bristol Myers) ¢.605% wiv
Rutylated hydroxy astsole (RBAY 3 C.00028-6.05% wiv Aquasol® fanal 1.03%
Bitytated hydeoxy tohsene (BHT) 3 G001 16-0.03% wiv Aguasol® {Acira} 0.035%
CysteindCysisinae HS 2 TOVZ-0 100 wiv Acthar Get® (Rhone-Poulane} 8.15% wiv
uthionite sodiom (N hydrosulfite, Wa sulls ! G10% Nurnorphan® (Dulont) 040%
oxylate)
Genisic acid 1 O35 wiv OotreoSean® (Mallinslvody)
{Fentisie acid ethanciamine i D BV 129 {Aswa) 20
Gintamate roassodinm 2 8.1% wiv Varivas® (Mereh) B3% wiv
Formsldehvde sulforyine soditm 4 73-0.5% wiv Terramycin Solprion (Roedgy 0.5% wiv
Metabisulfite potassivm ! 0, 10% VasoxyI® (Glaxo-Wiilonme) 0.10%
Metabisullite sodium 28 0421 % wily Intropin® (DuPonty 15 wiv
Muonothioglycerol {Thioglyceral} & {4~1% Tersamycin Sulution (Roerig) 1%
Propyl galiare 2 4.02% Navane® (Roerly)
Sulfite sodivm b {O5-002% wiv Enton® (Ohimedal 020 wiv
Thinglveolate sodium i 6% wiv Sus-Flwine® (Forest) 0.66% wiv
TAELE ¥V y
Antimicrobial Preseneatives
Excipiont Fregquendy Hange Example
Henzalkoniurg ehioride | SO Wiy Celestone Soluspan® (Bcherngy 0.02% wiv
Benrethonits chiovige 4 .0% fenadeyl® Parke-Davis) 0.01% whv
Benzylalechol 4 0,75-8% Dimenhydrinate® (Sterisy 5%
Chiersbutanol 17 0.25-0.5% Coding phasphats {Wyeth- Aversiy 0.55%
sm-{resol 3 £.4.3% Humatrope® {Lilly) 0.30%
Myristy! gamma-picoliniums chioride 2 OO 95-0, 159% wiv Depo-Proveran® (Upjohn) GI65% wiv
Parsbin methyl S0 Q05-4L18% Irapsine® (Jansoen) (L18% wiv
Paraben propyk 40 S X1 3 S e I Kylocaing wilpinephrine { Astvad §.1% wiv
Phenol 48 0.2 0.5% Caleimar® (Rhione Poulane) §.5% wiv
Z-Phrnoxyethanol 2 LE0% Haveix¥® (SmithiHne Beechuimy 050% wiv
Phenyl mercuric nittate 3 {001 Antivenin® {Wycth-Ayeesty 0001 %
“Thimerasal 48 Q003-001% Asgam®{Dpiohn} 0.01%

.
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TABLE Wi

Bulfers and pH Adiusting Agents

TABLE WH

Bulking Agents, Prolectants, and Tonicity Adiusiors

Excipion Example Exeiplent Example
Atetate . . Alaning Thrembats HI® {Bayer}
Sodium Mizeaieiy fnjection® (Sandor) Albumia Rincius® (Arco)

Acatic goid

Gizesal acetic acid

Ammenitm
Ammonius ydroxide

Eenvene sulfonio acid
Beorogie Sedivnyacid
Bicarhonnte Saditm
Carbonaie Sodiom
Citrate
Acid
Sodium
Hsodium
Trisadimg
Diethannlamine
Clucono deltn bactong
Glvring
Hydiochloric seid
Hydrogen tvomide
Lastate ackiSodivm
Lysing
Maleic acid
Methanesubfonic ovid
Monoethanolaming
Phosphate
Awxid (phosphoric)
Mencbisic polassium
Monobasic sedium®
Dibasie sodjnme*

Macaltin Injection® {Sandoz)

Brevibloc Injection® (Ohmeda)

Bumex {njection™ (Roche)

Trtostat Infection® (Smithiling
Beacham)

Tracrium Injection® (Claso-Wellgoms

Valivm Injection™{Roche}

Celotan fajection™ (Zeneca)

HypoREo-D® {Raver)

DTIC-Bome?® (Bayer}
Cerodose® (Genzyme}
Cegezyme® (Genzyme}
Cerezyme® {Genzyme)}
Bactrin IV® {Rocke)
Qainidine® (Lilly)

Hep-B Gammagee® (Merck)
Amicar® Jromunex}
Seopolamipe (UL}

?"emmyz citrate & Droperidol (Astea)
Eminase Injection® (Roberisy
fdbriom Injertion® (Hoche)
DHE-45 Injection® (Sandos)
Terenmyeio Solution {Koerig)

Humegon® (Grpansn)

Zantac Injeetion® {Glaxo-Wellcome)
Pregoyt® (Grganon)

Feolastin® {Bayen)

Albuminhuman

Armingacids
LoAppinine
Asp,mgma
L-Aspastic aeid
Calciun chileride
Citrie acid

Batox® fallergan?

Havex® {SmnhRiine Beecham)
Avtivase® (Genentech)
Tice BOGE (Dganon}
Pepoid® (perck)
Phensegun infocton® (Wycth-Ayerse}
Sensorcaine-MPF? {&stia)

Blexirose Betaseron® (Berlex)

Gclatin hydedyzed Acthar® (Bhone-Poulane Borer)
Ghucoss Iveegam® {Eamuno-8)
Glyeerin Tice BOG? (Opanon)

Giyeine Atgam Injection®{Upfohu)

Hiitidine Antiherophilic Factor, human
(. Baed Crossd

fmidazole Helixae® {Arqonsr)

Inositol CetreoScan® (Maliinckeody

Laciose Caverject® {Upjobn)

Magnesium chlorde
blagneshum suilnie

Tereamnycin Solution® {Roeriz)
Tice BCGP {Qginon}

Tribasic sudium
Sodivm hydroxide
Sulfuric acid
Tarteate aeid/sodivm
Fromethamine

Synthroid® (Knoliy

Optitay® {(Matlinckrodt)
Nebein® {Lilly}

Muthergive Injection® {Sando2)
Optiray® {Mallinckrodty

* Sodivim biphosphate, Sodiusn diliydrogen phosphate or N difiydroges
onbophasphate; )
*¥ Sodinmy phosphate; Disodnm hydrogen phosphite:

{Traeriym Infi, Atracurini besviate} or mesylate (DHE 45
Injection, Dikydroergotamine mesylate) salis. Glusone delia
fncione i used 1o adjust the pH of Quinidine glucunite
(L) Benzoate buffer, at a concentration of 5%, is used in
Valium Infection, Citrates are comymon buffees that can have
3 dual folé as chelating agents. Lysine and plycine are aming
geids which funttion as buffers and stabilize protein and
peptide formulations. These aming scids are aiso used as

Iypadditives and may prevent colid denaturation. Lactate:

and tantraie are oooasionally used as buifer sysiems.

Table VI Hists additives witich are used o modidy
csmednlity, and as bulking or Jye-rryn proloctive agents,
Dextrose and sodium chloride are used to adjust tonichly in
the majority of formulations. Some amino acids, glycing,
alaning, histidine, rmidazols, arpinine, dsparaging, aspartis
acid, are us=d as bulking ugonts for lyaphilization and may
serve ns stabilizers for proteing or peptides and as buffers,
Muonosagcharides {dextrose, glocose, lactose), dissocharide
{susrose), polyhydric alechels {inssitel, mannitol, sorbitol),
glyenl (PEG 3350); Povidone {polyvinylpyreolidone); and

- proveins (albuming, gelatin) are commonty used ag fyo-
additives,

¥
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Mannitol Blspar® (Merck)
Polveihvlene giveot 3330 Bioclae® (Aves)
Polysarbae &8 Helixate® { Anmour)
Potossiuny chioride Marbvax®™ vlerch)
Povidone Adkeran® (Glaxo-Wellcorie)
Suxlinm chioride WinRho 5D® (Untvax)
Suxdivrm succine Actimmune® (Geneniech)
Sedivm suifaie Drepo-Provera® (Uplohnd
Sorbitgd Tanhtinatin® [Abbott)
Sucrose Prolastin® (Bayerd
Specizl Additives

These pdditives have been included in pharmaesution
formulation to serve spocific functions {Table VI, Below
is a summary of the special odditives alosg with their
intended use—

{1} Calclum gluconate mjwtmn {American Regent}is a
saturated solution of 109 wivycalehnm d-sacchorare
tetinhiydiate 0469 wiv 18 added 1o prevent crystalii-
zation during tomperatire fnctiations,

{2} Cipre IV® (Ciprofloxncin, Bayer) contains factic
acid as a solubilizing apem forthe antibiotic,

{3} Premarin Injection® {Conjugated Bstrogens, Wyeth-
Ayerst Labs) is a lyophilized product that containg
simethicone 1o prevent formation of foirn dedng
reconstitution,

4y Dexamethasone aeefnie (Dalaiene DP, Porest,
Decndron-LA, Merck, Dalalone DP Injection, UAD
Labsy and Dexamethasone Na photphate (Merek)
areavailsble a5 sugpenstol or selinion. These dexa-
methasone formulntions contain creating or cread-
w35 an additive,

{3} Advispgein BDF® (Doxgrubicin hydeochloride,

Pharmvacia} coniaing methyl paraben, 0.2 mgfnl, o

ittcrease dissolution (10%

Ergouate maleate {(Ergonovine maleate, Lillv} con-

tains G.1 % ethyl factate as a solubilizing sgent.

{7} Estradorin Injection® {Polysctradiol phosphate,
Wyeth-Averst Labs) uses Nizclnamide (125 mg/mi)

{5

S
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TABLE w8
Snecial Addithves

S G ¥ e 3 v

TaBLE X

List of Excipignt from 18098 FOAYInac

tive Ingredient Guids’

Exeipient Example

Acatylryptaphianate

Aluminum hydrozide
Alumisum phosphate

Alominumy potassiton sulfate

E-Aminocaproicacid
Caletum desaceharate

Cuprylate sodivm

S-Chivratheophyliing
Creatine
Creatining

Diatrizoic acid
Gamma Cyclodexidin
Eihyl dactate
Ethylenedigmine

1 -Glumate sedium
Fromammonium eltrate

Human Albumin {&marican Regd
Cross)

Recopibingnt HBE® {(Merck)

Tetasus Toxeid Adsorbed?
{Ledesie}

T Adsorbed Aduls®
{Connnught}

Eminase® {finbers)

Calcimn Glucongie (Amevican
Regent) :

Hismnan Afbumia ( Aradricas Red
Crossy

Dimenhydrinate {Stedsy -

Dalajone BP% {Foresy)

Hydvoconons Phospdinte
[Merck)

Conray (Mallinckeodt)

Cardioter {Sguibh)

Eraorate maleate® (Lilly)

Aminephyline® (Abhait)

Kabikinsse® {Pharmacia)

Tice BUGP {Oganon)

Lactic aoid Cipro 1¥® {Bayad)
P L-Lactic and Giveolic acid  Zolndex® GHenves)
copolymer

Maliose Gamimunz® {Bayer)

Meglumise Magnevist® {Berlax)

Niscinamide Estraduria® {Wyeth-Ayerst)

Parsben methy] ~ Adrigmycin RDE®(Phormmucind

Profoming Tsulniptd MPH® {Novo '
Mordisk}

Simethivung Premuants lnjection ¥ {Wyeth-
Averst)

Bedivay sacehinrin
Trien=buty] phosphate

von Willehran

Ling

Compazing Injection® (Smith-
Kl Beecham)

Venoglobulin® {Apha Thera-
peuicy

Bioclate® {Arca}

Lente Insulin® {Movo Nordisk)

factor

o
K
Vo

P
k=i
Mt
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Vo Aluminesy in the

as a solubiliring agent, HydeRrmsol® (Merck) also
containg niacisarmide,

form of aluminum hydrogide,
atuminum phosphate or aluminum potassiun sulfate
is used as adjovant in vartoss vaccine formulaiions
1o elicitag Increased inunugogenic response;
FPoladex® (Gusecelin acetare, Zenccay s adminis.
tered sibcutaneously as microspheres. THese sphicres
age made of DyL-laciicand glyeolic acid copolymer.
Lupron Degot tnjection® (TAR) are fvophilized mi-
crosphisres of welntin and glyeolic-lactic acid for
intramuscular infection,

Y Ganman cvelodexirin i wsed as g stabilizer in

Cardiotee®dt & concgntration of 30 mgimlL.

Sodivrm enprylate (sodium ocloate) has antifingal
properties, but it is also used 1o ém‘;rwe the stability
of alburmin solution against ¢ffecis-of heat, Albamin
solution can be fifal pusteurized by heating 1y 60°C
for 30 hows in the presenve of sodium caprylate:
Acey] ieyprophanate sodiom is also pdded m alba-
min formulations.

Megluming (N-methylglucamine) is wsed as an exe

Ammenium sulfate

Benzyl chiorde

Byl paraben

Crldiamide sodinm

Calteridol calcium

Castor gil

Cellvlose {(mieroerystalling)

Cholesteso!

Dacxyoholic acid

Distizoicecid

i Lyz,}ohvxyl carbodiimide

Diethyl aming

i m;mseoyi fecithin

Dimymistoyd phosphatidyl-
sitycerol

Dizpfenia

Docusate sodiim

Edamine

Expmetazine

Giucepate sodiom

CGlueeptate calcium

Gilasaronic aoid

Guanidine HO

fofatamme HCI

LA"iﬁbl{‘u‘ﬁL acid
Lecithinydrogenated soy

Ladofenin

Medmfenin

Melronate disodium

Medranle acid

Methy! boronic acid

Methyl cellulose

Methyicne bluz

Pi-{earbumnyl-ticthoxy poly-
ethylens-glyeol 20003-1,2-
distearcyl

M2ubiydroxynihyi piperarine
N2 ethane sulphonic acid

Niox i

Nitric acid

Cyominotine

Pentetale (DTRS
trisodiur
Poloxamer §65

PEG 4000

PEC O

Folyglassin

Polylactide

Polyoxyethlens fany acd
eskers

Polyoxyethylene sorbitan
rachHasieraie

Polvoxyl 35 Castor oil

Palysorbaic 40

Polysorbizm B3

Prtagsinm Rydroxide

Fotasstumy phosphate, dibasic

Soduta bisulfate

Sadinm chloras

Sodigas hypochlonds

Sodim iodidy

Sodimm pyeophosphate

Sodiuny thiosuifate, anhiydrous

Sodign nimetaphospinte

Sorhitan micnopalmitate

Stannous chilonds

Stannous fluoride

Stannousartie

Starch

Surciniy

Suceinic acid

Sulfurovs.acid

Yerrukis (F-isooyana-Zane-
thoxy-2.misthyl-propante}
copper (e

Thigeoximic acid

Trithiszoximieacid

Lhea

Zine avetate

Line chioride

Zing oxida

Z-gibyl hexanoic ki

PEG vegetable o

vealeium

cipient and fo form inssite sall, For éxample, din-
trizofe acid, an Xoray contrast agent, Is more stable
when auteclaved as meghomine salt than ps sodivm
saft (11} Meglumine is also added to Magnevis®, a
magnetic resonance contyast agent, formulation.
Surpasingly, sodium saecharing is used In Stelazine®
aned Compazine® formulationsy our guess i that it
serves as « stabilizer and tonicity adjusier,
Triatbutyl phosphaie is present 85 4n {,xc.;psr:ni in
human immune globulin solution (Vencglobulin®),
Itg exaer function in the formulation §s ot Known,
Bt it ey SEIVe 85 2 SCAVERging agent.

von Willebrand factor is used 1o stabilize recombi-
nant antithemophilic factor (Rioglate®),

Maliose serves as o wanicity adiuster and stabilizer i
immuae globulin formulation {Camimung N2).
Epsilon aeito capreic 8¢id (Baming hexantie a0id)
is wsed a9 o stabilizer in anistreplose (Eminass injee-
tion®y,

Pinc and protanine have been added to insulin w
form complexes and eontrol the durntinn of petion,
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