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Dactinomycin (> 1.5 un./a?)

Casmustine (> 250 un./a?)

Cispletin (> 50 un./a%)
Cyclophosphamide (> 1,500 ain./a?)
Dacarbazine (>500 un./4%)

Amifostine (> 740 uhn’.‘/uz)
Carboplatin _
Carmustine (< 250 un./a°)

Cisplatin (<50 un./u?)

Cyclophosphamide (> 750 ain./a? - < 1500 aun./a?)
Cytarabine (> 1 n./4%)

Aldesleukin
Altretamine (IaomIsutlszmu)

Amifostine (340 un./a?)

Cyclophosphamide (WaaaLianan <750 aun./u?)
Cyclophosphamide (3uisznu)

Doxorubicin (20-60 un./3°%)

Amifostine (200 un./4?)
Asparaginase
Capecitabine
Cytarabine (<1 n./a%)
Docetaxel

Doxorubicin (<20 n./u?)
Etoposide

Fluorouracil (<1,000 an./u?)

Androgens
Bleomycin
Busulfan (udsznu< 4 un/nn/iu)
Chiorambucil (Sudsemu)
Cladribine

Corticosteroids

Flutarabine

Hydroxyurea

Imatinib mesylate

Interferon

Lomustine (> 60 un./3%)
Mechtorethamine
Pentostatin

Streptozocin

Daunorubicin

Doxorubicin (> 60 un./u?)
Irinotecan

Meiphalan (n9naaalRaaan)
Methotrexate ( > 1000 un./u%)
Mitoxanthrone (>15 an./a%)
Procarbazine (3usznn)

Epirubicin (< 90 2 n./u?)

Idarubicin

Ifosfamide
Methotrexate (250-1,000 un./3%)
Mitoxanthone (C 15/5 un./a?)

Oxaliplatin

Gemcitabine
Methotrexate (50-250 wn./u?)

Mitomycin

Pactitaxel
Pegasparqase
Teniposide
Thiotepa

Topotecan

Melphalan (Fuilsenin)

Mercaptopurine
Methotrexate < 50 an./u?
Tamoxifen

Thioguanine (Futlyzniu)
Tretinoin

Vinblastine

Vincristine

Vinorelbine
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2. El'l‘l%ﬂas.l Phenothiazines' ‘

#0891 prochlorperazine, promethazine, chlorpromazine WAs perphenazine ueu Lﬂumﬂdmﬁﬂﬁﬁ
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tznaudaasfignidunsauazasmfuamanialuafuaiua mmwﬂgnsm‘lumamasfmmuawumi
Usaldesusaaiueulasanlodaanun msmmsumsﬂLmUWaawmvlwmmmu vin unsuay suday
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a3uenguunwesy (pharmaceutical effervescenses) smngflslumanganisuasesoandugluoy §

puilay (effervescent tablets) mammsmsﬂu‘lmﬂu,ummsuama Lwﬂﬂummnmuamﬂu.uuml,ﬁ@"z UNAIY | |
mwanmqmmsmmsummmwmuv\an u,m'lmmﬂwwLﬂmﬂtmummn'ﬁhmmw 200 T ueflalsivn
munumsﬂrun@ﬂ’nmmmwLwau.lui uuu’mmsﬂu,uu‘lmq Gl mL&mnﬂmﬂumsﬂmﬂaaummmcﬂu
aaalu@a (oral osmotic tablets)® mmﬂﬂLwamumﬂs,aﬂﬁmamadmmmammamuunummaamwa'lv.aan
qnansnl§isn (enteric coated tablets)* LLHJ.}]J‘]JW]ENfJ’\LWﬂlﬂﬂﬂU@\'ﬂ%ﬂi:LWﬁ:ﬂ’M’li (intragastric floating &
tablets)® Hiudu aiilmailildideifiumigedumsems Jarliu wieuing’
mmaﬂimum‘lﬂLﬂummmﬂ"lwmsmaau Uszneusemsadgniiiunie 19w niadesn (C|tr|c acid) §
wIaniamsinisn (tartaric acid) LLa,msnmlmmaLum (carbonates) wie luasuaiua (bicarbonates) ‘nam@ :
ﬂgnsmlumamosmLs';uammsﬂa@ﬂaammamsuaﬂmaan"l«maanm FalunsesenFusntuunil §
fiagUmdliag melusiriouiudsmu

mmmvluwmmu‘[ﬂmﬁmwamam Tasfinansaisu (monograph) m‘m‘lumswm‘uaaa‘mﬁamsm ] v

(USP) 11w Acetaminophen for effervescent oral solution, Potassium bicarbonate effervescent tablets for u

oral solution tHudu lusmeesngualsy (EP) Insnsmtisasnnalugluunsnidiauszunsys ualus @ (Qlutaric
arsuvassnlelasant: duludimsvasannremndng (BP) danTuvessdiay 1w Soluble aspirin | andiinu
tablets W&z Effervescent calcium gluconate tablets LIluéiu t

<
Wwnaar
jiznsiianay ! t
ﬂgnimmsmﬂwaawLﬂuﬂgnsmmﬂma sewininIadasnviensamimiinuazenefiiuluaivan § 5 ‘i

p g
AR mﬂﬂgnsmﬂumwamumaﬂﬂ Famethssumaaaluil . fmﬁ‘]
Bidnlas

- o e

meda3n CHO.HO+3NaHCO. —> 4HO+3CO +NaCHO (s

6 8 7 2 3 2 2 3 6 5 7 m
B ligaem

€ A : : 9 1%
nsamMmsn  CHO +2 NaHCO, —>» 2HO0+2C0O,+NaCHO, ]
Eow @ £ widsve
MIAIAITUENAY :

¥ ' a B )
saudsznavvasdriuendeisznaudie (1) Meday Fainidiwerenfiazanslalunn wu waalnin .

Wueu (2) mwummummﬂaaw (effervescent base) Lﬂumumawaamsmqnmﬂunmua“mo (vnu i
'msnaumiuamﬂ) mLﬂmmawaammauvl@aanvlsm uae (3) Mrthedug lunsndarude viu stian
mmmnausa Tudu Solumndenldonuuazastindug TunsuaaiuezdasRansanidenldansi ]
mwmum Lwaﬂaonumimﬂﬂgnimﬂaa‘dnau'l’m'm (premature effervescent reaction) Tudadandanld ;\
o VMo o a4 oa TN =
safiazaovnlaa wneliidonunldae

] &£ ;
grsnagnsiunsa’

]
o

£« dl o ar a f Y ' .
sffigniiiunsadldludiunafiaesienadenldldann 3 undefie nsmams (food acids) §
woBauawlaaed (acid anhydrides) ussinfaaInia (acid salts) lasunashiluulfudidufonsafildan
FYINTIG 1T nTade3n nsaminian ([Judu
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fanld
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18770

nNIAdINII

- nIeeasn sz leaun miﬂ’ﬁ'lusﬂ monohydrate ("lumm’m'mamwuumﬂmnﬂ’nwumjwm
75%) W38 anhydrous ('1uﬂmmm"nuamwuﬂmﬂmﬂmmmuauwm 25-50% Lm@ﬂmmmuama
uuumﬂmnmw’nuauwm 50-75%)
z s o Qv -] Q. A A‘ Qe Qs IO T 1
- aTAnImIsn arnsvnlea ligaenuiuataiiomdnfienutusuinianin 65% @ninIa
F3n) udanuilunsaoanit eandalalid uazdseuwenia
& . . s J ] a 6 1 %" et 3 (4 1l
- nIauaanasiin (ascorbic acid) "lugmﬂ'nmmmgnaansn"lwmrJ szaneunlee udeaniialelaia
anuiilunalsaddesaivanlesenlodvniunsedednuszniaminan sunsaldlumsietoy
. X oyed . x
gﬂuuum*n"l’mamm"nu‘lﬂLuaamnvlumm'm'ﬁu
& . . <
- ni@ﬁla:mn (formic acid) TaMIRAILYNAU 4.5 nuAadas "luﬂﬂmww
- nmau‘j 1w nIafilad@din (nicotinic acid) PIANNRN (malic acid) nIATNGHn (succinic acid) Wz
LBF WU (aspirin or acetylsalicylic acid) uan
wadauawlansnad
u,asmu,au"lam'lzl@ﬂmﬂum‘smmﬂummﬁonwmemwmmmmﬂw 1w ngainuaulaayed
(glutaric anhydride) Faazaelurindulaa witvamalid wie msnu,au"lam'mﬂ (citric anhydride) wag
dndfinuawlaamed (succinic anhydride) tHludu
fudanlfuadauanlsanudaz il lumsetoudsy Lwn,u,awLLau"laﬂswuﬂmnnLﬂauu
dunsanaufiezsinluldnm
tNRaVDINIA
=) [ 4 a . . . ] o 4'
indelalasanalidvainsaeziilu (amino acid hydrochloride) aanIndaavsasninezilussnyuia
Wuansazane munuuul’ﬁ‘lunsmmaomsmmmsmnm’mLm:mmzaaamn‘[m’laﬁ‘lumsmm@ﬂn‘l‘mmmu
didnlavlar me':mLLwaLtamﬂﬂﬂmuﬂau’unm msmau‘lunauun‘lmnu 'lmm Isnmuuvlﬂ'laiml,w

3 Tea (sodium dihydrogen citrate) m"lumm'm’m vl@I‘ﬁLﬂﬂuvlaIﬂiLﬁ]u‘anm (disodium hydrogen cntrate) ‘na

':{7 hﬂﬂmm’nu'lunmwmuauwmmm"s 93% uaz lafeuuuadanasine (sodium acid phosphate) Fanzaoin
: ‘lﬂﬂ

3 Wwiasvavarsuaulasanloa'?

unsszasnivanlasenled loaund msswinasuamansaluanfuaiua lasaswanluan e
Mealfainnndt mafiels leud
- Im@sulumsuaiue (sodium bicarbonate) iflufiiouldiflassnazmeiaiaa (1 da 11 faw) lai
\ufin wszmengn uanmnfué’oﬁmmmagmﬂwmwmﬂlﬁtﬁan uTnlaaddasasuan
lasanlodldfatlazanm 52% Tasimin Sanududindt 1% e usunitssano: 80% uas
fienuuduwns 85% ,a:gmaw%uua:ﬁ'uaa'mﬁa Wedudaiuameaduszilaowiu sodium
sesquicarbonate (Na,CO,- NaHCO, - 2H,0) Wunnsdilisaunsndenlfled wiu ledassrra
ﬂ%mwmImLﬂnuwusInﬂ uanmnuquUu"lnmmammmﬂauutﬂuisnsﬂﬂumsuamm"lmualw
mwmauwamuﬂummw 65 psrwaidus saiunsAvsnnlmdenluauomademanidss

ﬂ’J’lN’H%LLG:ﬂ')"I&JTi’Ju
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- lm@suasvaiue (sodium carbonate) u"n’w‘t’ldlui‘l.l anhydrous, monohydrate L& decahydrate
Fanzanelvarssuuuy 7iia anhydrous ﬂ@m'\u’nummwtﬂaﬂw.ﬂu monohydrate

- Tuesiduuluarsuaiua (potassium bicarbonate) azaevinlea (LLGI%EJUﬂ'J'ILﬂﬂElI‘UL(ﬂUN) ged & Landa
mmﬁnumﬂsvmm 200 ssrwadns laiulluamdouefueiua i memsuau'lﬂaan'lom Aanuer
mmmmnmsmsaumaoauu,mmmmusauLuaLmunumemsnamm mmwwwmw
FusuwniUszane 80% ]

. TusmiSuuanivawme (potassium carbonate) SEAEUNLSa gmmwu%uﬁmnﬁmw%ué’uﬁm‘;ga_‘_ w2
i 2% malmﬂumsmmm'm‘lumsumtu@w"l@ ;

- uﬂmézfﬂummamﬂ (calcium carbonate) szaneninleias (@ndn 1 dia 50,000 §w) "lummww
mag@mmmu@nm'\ 1% AQNUTUGUNNT 90%) £ fouu

dauzandn 9 ‘lumsummﬂﬂ 12810 :
lumae3suaiusdan IFastanlumiuadeiuaiuendienaly meaawawmsmlumiman 1anua

T Auandrsaan’y leun '
mi‘ﬁ")ﬂg% (lubricants)

, A 4 ~ & yAw o 9 A w T A CTVMowa 4 = . V, .JH., q
ﬁ'ﬁ'ﬁ’)Uauﬂl“ﬁ‘luﬂ’limiﬂummﬂﬂmumaﬁl’mﬂﬂﬂ @laﬂvlulﬂu'ww vl&luia LLa:a:a’]ﬂu’]‘lﬂ@ FINRITIDILAU B qﬂﬂ'ﬂv
¥ A

= d A dao A A . A da & as A ' - E
dodlifrfiafidansacaudanlumanil Wasnasteduifsaldluendanaly AanguaLAnLIa (stear- B

P ' ¥ o va & © ae & a @ a_ w ' 4
ate) Galuazanewn vilidaduruiay Huwes vuiivassaazany LLaz'lmammmuau (soapy taste)

myteduilsReuldlumanedoudfuedey ldud Indiasiundbneas wis PEGs (1% PEG 6000 | e
732 PEG 8000) Iﬁjt(ﬂYJEJLU%I‘HLB@]YI%JﬂﬁSL@I&M&I‘H&Iﬂu (siliconized sodium benzoate) lmdAsuasalae I‘IJWIFJ&I-
pzdlan AT (D L-leucine)’? (T ANTA WA UATIAUWI) LAZEITAALTIAIRY ("lmmvmlﬁ‘l'ﬁ’lummm -
'suﬂswmu) Wuen '

&15828na (glidants)

aytas e bisuludadldlumaeioudiueniiiay Lummnmea‘nL@lss_mvlﬂuﬂunﬁ"l%a@aﬂu,m uan

MmN

mnffuunmitmmmﬂmmm@‘lvxmm"lumLﬂu@aa'l"nmimnvlﬁa
#13NwAA (antiadherants) .
analdans polytetrafluorethylene (Teflon) %30 polyurethane m‘nusnmmwmmawﬂmn L‘wa‘ﬂa\‘mu
ms@afiRamiann lifisaldlunga colioidal silicon dioxide iassnanamhidsnsraegundsnnified §ite i
waaw;Ltazﬁﬂﬁﬁamé’lﬁmmwﬁﬂﬁmsazmﬂa@aa :
#gstane (binders) 3
muessuafusndiaddnbifiouldmstintionns maamnms«mﬂﬂ@mvmm’lﬁnﬁawmwaomm
&9 mmmwmﬂmmsuamaﬂ’nms‘mﬂmmﬂ@ stmuwuﬂmmaaumuamnaﬂum aﬂmaas'ﬂﬂuﬁaa
MIBTANBVBIAEN mﬂ"n PEG 6000 Aaudutn 3% (uaandu fnaduartindamedoiguin |
msmmmmmuﬂu'l"ﬁmﬂﬂmﬂa polyvinylpyrrolidone (PVP) Tagmstauasluaniulugaaunauszyinli}
Fonlasveammflilunmsedsuunsys viaedouiuasaszmadan smmmsna:mle.@lﬂa‘l,uml,tamaanaaaa
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[ ANITUAITANIG (sweeteners)

5000 3
=) -
{AEI- §

a3
WiIad g

#13BIWUANG7 (disintegrants).

grtsuandafildlusndenalinlideodufiteuls Luaamnmwwam‘lwmmwmﬂm’uuvm
wanea Lildmscansle wdanadanlfinans v Wndlasa ne glase uasgisazaene? amo"l'a'
nmumLamﬂLmnm'l@Laomnmimﬂﬂgnsmwaow
snfinl3anm (diluents %38 fillers)
msmszmmmmmm‘!un'luuuuhmﬂwuﬂ?mm Lﬁaomnmwﬁnﬁl%ﬁﬂﬁﬁﬂwawjﬁnﬁlﬁmmmnag_j

mmaan'lm‘[mamammmsammau L% wasinaa 'lun'mmmummmmﬂwma’l'ﬁmﬂmawnu
e Lmvluﬂaﬂuuu

msumnama (flavors)

ma’lfmmviana'usmﬁaL'ﬁumwﬁﬂ*’fmaawﬁmﬁmm"lunmiﬁmm@iasam"m"lﬂmmmnaunﬁluuazsa
lowua Tavanadenldmsudonausafiszmonn’le Tugdrsudadaaslueiu

#13uA9R (colors)

1
=t

£ ondenldanuddEnamounle udldszSiluinensdii mﬂauu"lﬂmum’lmﬂuﬂmmwammmsu
4 2
whn §

danlvaaswldansule
‘ #199AUIIAIA (surfactants)
= ruefienldmaaussdainitariniueendenldig WAz RNMIREBVRITIEN udTSINTIRaNe
Tumscaenaadasuands

d@13aanay (antifoaming agents)

w‘daaﬂmnﬁﬂwaa‘fiomaﬁwalﬁﬁamaﬂaﬁ R (um) luszaumilefiansazans onafiuansan
mfianay 13w polydimethyisiloxane udun@ainlusdasionld

mMaudag iy 2"
mindagliafiuiiudesnivguannueseulunmsniafierefinadondaimet 1w muaumww
»mJWYIﬂ‘HWIﬂ’J’] 20% gompilldgafinly 1w 20-25 ssmioaidos eraldindesfle (1w 1nSesnan

: tﬂimmunsua \asnan) 'mUNa@"lﬂmumsﬂ'mﬂuam'smaau'l,u‘lmﬂ'a'm'mmmﬂuvlﬂ

mimsslmmi‘ua (granulation)*?®

maLm‘ﬂaﬂﬂmmmsuaummmﬁunmmﬂzm Iﬂﬂl‘ﬁ?ﬁﬁiiwﬂ’miaE]’]'i)l‘ﬂmﬂuﬂﬂﬂaﬂvlﬂlﬁi‘ﬁ%
“(fluidization) msmmmﬁunmaLtﬂﬂﬂﬂmantﬂutuwaaue] (slug) mmmwnumsw"lummmmeﬂﬂmﬁ
unsuaenle iudafinendunuetasrne naumtisiuudaendia a'mmwLmsg}amaamsmmﬂmﬂu
MIAURA UL NN URTDTINAUA L6
‘ muassulasifunsyaidlon s ldrssudtioniiunsausssuiiiuunsmesnfuawlasenlas
‘NmmmmLtﬂnnuman’muﬂuﬁvlﬂ Tagldein Lamuaaﬂsavlaisﬁfws winaadudvinazany e lderazans
Bun‘lul'nwm"l,umﬂﬂgnsmﬂawl (mmmuﬂmwwm) atglsfiey nsadeInanassanslidursiuly
taruaanialalalwswmes uazrimihfiluastisdamadasriasmerzmeliud ns@Erlsiuiiue,
,»»ﬁ'm:mm:l,ﬁ@waoyﬁmwhamsm‘%w %w:ﬁaas:ﬁ'm:i’ma:mnquifumaumsm‘%nuL‘ﬂuﬁmu
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mstedsaunsyaanavinlagldiTmImasuTiaiu (fusion method) lasmsldanuion mwan‘lulmana ;
szpnilaaddasaanin LLmﬁuﬂ'mﬂu'lﬂﬂaumomn mL@lsuuT@\ﬂ'lmmawauu,saﬂum (high-shear mixer) L& ; Tosifa:
1°nﬂ'nmaum°musvmwamswau ot m'lmmmsnLmﬂmmmmuﬂwaqulﬂmowﬂ?mmmnm 60-300 filansy | "

mueisuunIgalagiimmasusinny mvlsﬂﬂﬂmﬂ‘mmsnmﬂ (wfiafiilu monohydrate) (@aaalu '
Tm@sdlumivame Nauclmmﬂuamﬁmm (msmluannmummmm Lwaﬂaanumnnaﬂgmmﬂaaw)
Lmevaﬂaummmu 35-40 adrsaLTos ﬂamﬂmLﬂuﬂNﬂT‘l’J ﬂ’a’msammﬂﬁmwannnﬂaauaanm |

LLawa~mﬂmm‘lumuwaum‘lﬂmummﬂﬂmmvmamqmu mm"l,i_lu’mlumsaawauummuuﬁmmmwau | BT
mm’lﬁ‘lﬂtﬂuumua mamunsuaﬂvl@’i"lﬂman'luwmmm"nuﬂsmmmmmmnLﬂumimuau wiifaniiles ®  gonlel
=Hi mom"lﬂaumeuﬂwammuﬂvmm 70-75 asruaignm e lwiiarudel wazdani lUuTTeiu £ s
(mma**ammiualmmﬁﬂﬂ'l,um"lﬂ@\an'l,mummmuvlmnu 58 aamuﬁmeﬁaa) . PRI
mueSzaunsyaaaaioulasiiiilon (wet method) Fidnsniammassuninty lasezldas §
mnmmmmuuanmnmsmmﬂﬂmu ezl fiduasiuuaanszefiumafivanutu ieliieiondu § 1999
unIYR L nsmw’l:mmmw:hmsmﬂu anhydrous Ale uasldmmAinenadulmBsnatesudidsmels § ..
n'mmuuumuammu ' L unaq
ms'l,ammmﬂm mwaunuLmsuawaanmuu"lmwmsmﬂauq viaduaslulutuaeunmaion g
unsuafile dnsufindadesszimsuunuay (segregation) lasawztfiaendnnluliunanias FTicte
nsAaniiia (tableting) B vuea
rseenaararildlagdimnenlases (1w nidinueslwiy) Teedesdenmyofivancay nénde @ dasay
zaasiintlned Livenuan awsnnenlasasele ﬂtgmﬁwmfiamanmtﬁmﬂtmnmaniﬂumsaaztﬂfsauﬁ'u L wanem
mamanifiasialy :

o a a A “ o ~ a i P - -
miaenanalfieissaaninihrfiesnidsanianasnenuuulsnd leadusstinduasll wisnan |
mum‘lunsmﬂl’nﬂsm@\sncmuﬂmammLﬂumsﬂi’maumsJ mydenliemaduanThrauiinanstowanass B

$ wanan
ﬂmwmnmshmmuauﬂNaumolu!,mmmnﬂmsmwmv\mmﬂ ‘nmﬁummmﬂ?Un@ﬂ’ﬁ"lmnumsaman I is
ik ha
wuulsad uazmansolflumssenidaluszdugaswnisy
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P ' A a a da @ o o 4 Y
ﬁtym‘nmawu'lus:mwmwanﬂaums@mﬂmﬁma’m ‘]IG?J’]'%ﬂEJGﬂ%I@EJﬂ']SLﬂﬂBlJ@I’JU Teflon,
polyurethane, polyvinyl chloride 7138 melamine KANINUUAITIZIIMINATUY Tmmaww:mamammsgaﬁm
Enc
LiX
tradi

Tert

wioldmwaninaalalasaaalsa

m’mmmumusmnmmﬁﬁmu znmml‘ 2

ﬂmmm’mmmnmﬂmmawamnmmwu@waawnﬂamsamLaﬂﬂ"nummm‘lumim@waawLuamu'h
' dicic
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HRamInlsunruvalsdonlunsuameaafanmadovanmele Fufvlunusiililetaadin
: a o an o .:Y
uas aunalfjnenasis
N
sl § 2 NaHCO, > Na,CO_+ H.0 + CO,
) B
LA
b . @ go @ A e € . . @ A [ ' da
VSRS urnAmismiunaanurisianasnsilosmuanurwldd Tﬂuaaulﬁmnuuuﬂgumnﬂanﬂwame
1Y | muvlauaaamuuu (aluminum foil) LLﬂ“‘lﬁlu‘MaaﬂIﬂﬂ” Lwai‘]mnumsauwanum’m'ﬁwmmnﬂwu{[nﬂuJﬂ
o ', i
mvlﬂ 3 man‘l«n Taenaaalansfilddasfidtariafitlosunnuinle (moisture-proof closure) mamammummm‘[@u
‘ﬁ“ﬁ Adudmaairiialaniindruwasdoadiiluy (aluminum foil blister) TmﬂhsWaUaaamunmuwmaaumzﬂumn
“Iwdiatiu (polyethylene) Lwaﬂaonummnmmmaswaowauaaamuw
fa“ﬁ msmswumm‘luam’;mumwwm T,(ﬂﬂmemwmmmamwuwmwavluuwsaumnwm *wiems
ailv ¥ y959
. 9
nolu &
unagy
RV e tnguuunadssszmarieniudizmu Sedasnsaiuniandfivessuld mssaenainniie
ﬂgnsmwaaﬂmmawwm‘l‘n la Lifianuesnaudumaus SsdasResandanldiudsznavludsuag
_manzay LuaamnsﬂLmumﬂl’mﬂmﬂmm,mmoummﬂszaﬂﬁwaﬂamnm mardasiiaflumsaasnnysy
mhe § «ﬂaomnﬂumwwﬁu’lua’m']ﬂlumnmwam Laan'l’nmsamamawwmﬂmumlummwau mﬁmsmsw
Wiy & anzau
AN |
4 3
WRey @ * o
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rosuvastatin (lusnFemzidlnilungu statins aangnidudaduwle’ 3-hydroxy-3-methylglutaryl

vy : Qs J aa 1
coenzyme A (HMG-CoA) reductase 1a6ni1 statin AIU NAMIANINIARRNWLIN rosuvastatin 814130
AIZAL low density lipoprotein cholesterol (LDL-C) total cholesterol triglyceride WLz apolipoprotein B uaziAY

<AL high densnty lipoprotein cholesterol (HDL-C) 1umhﬂ hypercholesterolemia Iﬂﬂmmsnammu LDL-C
AANTN statin maW] LtmnalﬁtnﬂNamommnﬂmﬂﬂmnu

r « . . =1 Y an
m’a:"lmuu'lutﬁaﬂgo (Hyperiipidemia) fianzfiTiinalszaunaiasinatan (cholesterol) Waalwatla
. . . ' a 4 o o lo o ' v a
“(phospholipid) %38 lasnfiwe’lsd (triglyceride) luideagenind Sullutliodosfisdglunsialiiialse
'ﬂaamaa@m‘lwumaawu ma“"lmuulmaaﬂmmmmsnmmums'lulwmuawms‘l’nm Myt 1w

TeaNnIRINY msa@mﬂunnimmu’munmumm@’m mmamammsnﬂnﬂ"lmuuaum LLﬂ”ﬂ’]iU?Iﬂﬂ
mmmuwaam“ﬂu LDL




msheeamIlgen 1uﬂaanumnauﬂuuu1’ﬁmnaamﬂau 3-hydroxy-3- methylglutaryl coenzyme A
reductase (HMG-CoA reductase) inhibitors "3 mnau statins mumwwmammamad mium 1 uJuzl’m
'l@'\'snm’naﬂ wazenAsdaTE ﬂ LT lovastatin pravastatin W simvastatin zrmm 2 10uen{s iz Lu race-
mate l@un fluvastatin msuﬂ 3 Lﬂummtﬂﬂmmﬂu active enantiomer ‘161u.ﬂ atorvastatin cerivastatin ue
ﬂilimu cerivastatin ummsm%mmtmmaamnmﬂ rhabdomyolysis MR DIunaIe u,ayml'numa@ﬂa
rosuvastatin'

unanuinaMAY rosuvastatin luuinmuautianaedl naring infreaueas Jefusstaliy uas
NRMIANEIARHIN

amfmaaﬂomomuua%naﬁ'mm

nalnnanlumiaaizdy LDL-C 189 rosuvastatin sz statin Bu9 fe matiusadnle HMG-CoA
reductase BVl Auu HMG-CoA Lilu mevalonic acid 2 1 dugsmsulumIfiamsiaalaaaesen ay
ﬂataamasaanaﬂmmn'lwnaamuml‘vmmwumsaﬂa LDL-C receptor S4KaIAIMIA0 LDL 2ONINNIUR
Laaﬂmﬂ‘uu mmumtau'l“nu HMG-CoA reductase Husuudaunaule (reversible) Ltamuaﬂﬂum’muﬁ
(potency) vadsenlumsduiudwlad

fuorophenyt

CH,

H 3C ~
2N
(s} 0

N
CHy

methylethyt o
. CH,
N :
\l/ pyrimidinyt (central ring) .
NH
~
OH
suffone group

(a) rosuvastatin (b) HMG-CoA =

= Y a
3171 1 TasaaFumaiaiiuad (a) rosuvastatin uaz (b) HMG-CoA
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rosuvastatin uax statin fBug Tlasearndeny HMG-CoA (sﬂn 1) udllvwalngniuazfinny
u'ﬁaum (hydrophobicity) mfm statins nnmaunmau'lsnu HMG-CoA reductase mﬂmutﬂimi’mﬂﬂmﬂ
U HMG (HMG-like moiety) 'lmﬂumsﬂnnaum«rau wanNAlasREIMRLandIIn HMG-CoA vilw
tatins IUNU amino acid residue Vaddulmildfingn HMG-CoA?

=i >

b

3.

Tassahefiuandnanunas statin MlAAUUT91897135URY amino acid residue AUAUIA
ANANNYU URZIINMIANI LATIEY 3 daesinaila X-ray crystallography W11 rosuvastatin atorvastatin
cerivastatin Uz fluvastatin iimy fluoropheny! aduATATIALEWlYTR Arg™ residue leniauty us
‘rosuvastatin U8 atorvastatin anIaaFInuselalasiausy Ser residue fEFUALana99n statin §I8u
avm sulfone Lta:ﬂu carbonyl oxygen atom @IN&1GU uanmnum sulfone ¥a4 rosuvastatin HitAa
ummmnmau'lmuﬂ Arg®® residue 'l@'ﬂwumm atorvastatin "lummsmunu amino acid residue ¢

A ’ rosuvastatin mﬁmnmau"l‘nﬁ'lmm'l statin mauq meﬁnnmsﬂnmmaamnmamu WU rosuvastatin
1 uﬂi-ﬁ‘nﬁn']w‘lumwu mm‘smmﬂmﬂamamasaavlﬂmnmw atorvastatin simvastatin cerivastatin fluvastatin
X URe pravastatin®*

fdvoandans >

rosuvastatin gnaaduldseuthaduaciidnduseiminayszanm 20% nssuse nmuaiudislurune
20 fsdindy azldvzauingegaluian 6.1 wilunduiiaanes fam 5 $alus imumaoaﬂlmaama,wuﬁlm
nﬂﬂivﬂUUﬁluLﬂBﬂ nmumwﬁmwummul.au@mnn-umﬂmlwma 5-80 fiadnTy vluwmwmmwammm
fimazaafidlalienuwe 580 fadndu Susea fadanuuiu 7 awsiinaandannagadusiue il
Naﬂaﬂ’%mmmnnnﬂmu °1mnmmaamssuﬁsxmum’lwnamamamaumamuwmmwamamwaom

88% a3 rosuvastatin szaurulsEulwAee sfltfinasmsnszaefiniizaft 134 8a3 msmda
Tﬂumﬂmmuamunmmnmunaumn‘[ﬂumu CYP2C9 uaz CYP2C19 rosuvastatin ”lunmmmua'laa?‘[ﬂﬂ
CYP3A4 ua: CYP2Dg dilamaiaduasiiniumanldtesniniafisutum statin F8%9 90% vaaen
nnmimaanmommmnjuaanmaaaﬁnsw an 10% muaanmoﬂamrlmﬂn‘luLﬂaﬂuuﬂmmumu’lﬂm
MnFeiiavastnilandszanm 20 9l uar Wit uiurwenasen onguasina lilinadaindrnumans
Y89 mamaumamwaomvl.mﬂauuuﬂm'lunﬂawumrmsma’mmamnnnwsmmnuammﬂmnmo WA U
MINAIAU LDL-C a:aﬂm'lugmamunﬂm’nn’mumamunnwsaoamaguuﬁ

NIdnseafiin

Tumsfnsuun randomised, controlied double-blind trial FaSpuiiioy rosuvastatin 2 Wnede 5 uas
0 {8@nIUNY atorvastatin 10 Jaansw LLa:mﬂaaﬂlutgﬂw hypercholesterolemia i@ lla Waz lib (fasting
DL-C 2 160 uaz < 250 fadnu/ 1adiaT uss trglyceride < 400 fadnsay/ 195303) navue 516 au laos
szmAng 12 §lewl wudh Weleuny atorvastatin rosuvastatin 5 88NV uaz 10 T8BnTu aaszau
LDL-C (40% uaz - 43% fisuny —35% ﬁs~ﬁuﬁue¥ﬁm p < 0.01 Uaz p < 0.001 MUAAL) total cholesterol
(-28% usr —30% \wuNy —25% m..muuﬂmﬂm p < 0.05 usz p < 0.01 MUFINL) uaztuIEeU HDL-C
AANTT (13% uae 12% Reuny 8% m:ﬂuuﬂmﬂm p < 0.01 U8z p < 0.05 AUAIAL) FIUKNRUD rosuvastatin
U8z atorvastatin fifisiessiy triglyceride oulsiuanenomu aﬂmumao;dmunmmsnmuqmwu toL-c e
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mummmmao ATP-lII lw,mamammnu 84% 82% Wae 72% mum@u msmmmmsvluwaﬂs"aoﬁvlmmnmq
ﬂulutma‘"ﬂau I@Ummsﬂwuuaﬂvlﬂtm ‘nawﬂ Yiadda ﬂauvla LLay'lJ'Jmuaﬂnmmua
lumiﬂn‘ml,mu randomised, double-blind Lwatﬂiﬂummﬁ“ﬂ’no rosuvastatin e atorvastatin
luN‘lJ’m heterozygous familial hypercholesterolemia (fasting LDL-C > 220 uaz < 500 A8ANTY/ LOTRAT UKE
triglyceride < 400 Ha8n3W/ LATRAT) IWJI‘I"IU%ﬂd'ﬂ"lﬂlﬂﬂihﬂ'ﬁiﬂ‘l&i’ﬂ@lUﬂ'ﬁﬂ’mﬂ&laﬂﬁ'ﬁ&ﬂLLﬂ’JL‘lJ%L’)Eﬂ 6
fuend Hilhedwan 623 au nﬂu,maamﬂu 2 ﬂaN‘Lﬁ"lmum rosuvastatin Juaz 20 JaAn3u W38 atorvastatin
Juaz 20 NadnTy ‘mmmnuummwmﬂmmmﬂuaaam’mﬂ 6 MR I(ﬂU’LIW]@U'!&@W\’\EJYINﬂ’)UVL@WUﬂB
80 &!ﬂfﬂﬂ'ﬁ&l swﬂwnmmmﬂmmm@ 18 mlema WU rosuvastatin ﬂ@li::ﬂ'ﬂ LDL-C (-57.9% LYIFJ‘]JﬂiJ -50.4%
fise ﬂuuﬂmﬂm p < 0.001) total cholesterol (-46.4% WUy —42.1% mmuuﬂmﬂm p < 0.001) uae
apohpoprotem B (-50.2% WUy — 44, 4%1’15“’@111%2]&'1@1171] p < 0.001) uae L‘WSJT’@]‘LI HDL-C (12.4% tNguny o
2.9% mwﬂuuﬂa’mm p < 0.001) uaz apolipoprotein A-I (5. 9% WounNy —2.3% iwﬂuuﬂmﬂm p < 0.001) 1o

atc

G\ﬂ’)’] atorvastatin msa@awaaswcﬂu triglyceride 'luwﬂ'aUmaaaﬂanvlmwmmonu Py
1uamamm<5ﬂﬂmmﬂ'%ﬂumﬂu rosuvastatin LLae atorvastatin JwnsAn¥uLY randomized, double- 3 A

blind trial 1%641]’3?_] hypercholesterolemia (fasting LDL-C = > 160 uaz < 250 RAanNIN/ LATAAT WA triglyceride S < i

400 NaANTN/ @TRAT) WU 374 an Nﬂm"lmtum rosuvastatin (n = 209) Tuaz 5 10 20 40 w38 80 UaAN3W
38 atorvastatin (n = 165) Juaz 10 20 40 wIo 80 faaniu Wwan 6 fUa7% wurdn rosuvastatin Tuama 3
Suaz 10-80 HadnI aaIzaL LDL-C 83 45%-62% &1 atorvastatin TusmnaldaiuiaunInaaszey LDL-C f
38%-54% waziiowSuuifiuemsasdafinwasidin wudn rosuvastatin anszey LDL-C ldannnin §
atorvastatin 8% (p < 0.001) nafifidaszeylusudugludaafitu@sinu lay rosuvastatin 219 10-80 finansu § 24
aAI=AL total cholesterol (-5%) non-HDL-C (-7%) Waz Apo-B (-6%) 1@unnnin atorvastatin (p < 0.001) 90% :
893au LDL-C Faanstmuainauluiei @ 2 vaamslden lwwne rosuvastatin TuawIAgs (40 uaz 80
faanin) Wintufifuainszey HOL-C ldunnnin atorvastatin”

nMILIoUNeUTInINg rosuvastatin LLae pravastatin #38 simvastatin lumsfnwuuL random-
ized, double-blind study luwﬂiﬂ hypercholesterolemia (fastlng LDL-C 2 160 uaz < 250 NaANTU/ LATRATURS
triglyceride < 400 JaAn3¥/ 1@ERAT) 91U 502 au WU fm 12 §leny rosuvastatin U9 5 UAE 10

finansy aaszau LDL-C ldunnnin pravastatin 20 F8ANIN (- 43% uae — 49% @NAUAGL LBUNY —28% i
JTAUNBEATY p < 0.001) UazuNNNN simvastatin 20 VafnY (- 37% 5~<ﬂuuﬂmﬂm p < 0.005)" rad leilu
WM IUNNTANIILUY randomised, open-label study 1uwﬂ’zﬂ hypercholesterolemia (fasting LDL-C 2
160 uas < 250 Haansw/ \@EAas uae triglyceride < 400 HadnTW/ LadAAT) IIWIN 2431 AU Zalesum
rosuvastatin 7119 10 20 40 138 80 J8An3 w38 atorvastatin YUIA 10 20 40 38 80 Nadn3u WIa simvastatin
Que 10 20 40 Win 80 §iadny wia pravastatin U@ 10 20 w38 40 Hadniu (Hum 6 Flonst Tauwuin g
rosuvastatin lunuafidnmanszay LDL-C teunnnin atorvastatin 19&8 8% (p < 0.001) 3NN pravastatin
L& 26% (p < 0.001) LazaNNNA simvastatin 12% (p < 0.001) nanndozevluiusug TuRaafitwdnin
ol rosuvastatin wwe 10-80 Hadn3u aaIzeL total cholesterol leiannnn atorvastatin simvastatin L&z pravastatin
(0 < 0.001) UAZAATEAL triglyceride a@and simvastatin Uaz pravastatin (p < 0.001)"
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lumsfinmluszozen (52 ddan) Sudumsdnsuuy randomized, double-blind trial Wisufeu
a789 rosuvastatin ez atorvastatin 1uﬁﬂ’m hypercholeserolemia (fasting LDL-C = 160 waz < 250 Aaansa/
ATANT WA triglyceride < 400 AafnTu/ tadRas) 311w 412 au Taslu 12 flamiusngthylesuen rosuvastatin
ua” 5 ﬁia 10 Nﬂaﬂi” “76 atorvastatin 10 uﬂaﬂil’ LLﬂw’U%’]@U"‘ﬂvlﬂilllu 40 aﬂ@]’]'ﬁ@a&n"ﬂuﬂlﬁ"@u LDL-
-C vodthoudazau I@mm@mma@vlummua: 80 &laansu i 12 §ensl WU rosuvastatin 153889

WIARATEAL LDL-C (-46% unz ~50% \uuiy —39% fszdunibsey p < 0. 001) total cholesterol (-32% wa
35% WBUNy ~28% f iwwuuumﬂm p<0. 001)"[@1&1’mﬂ’n atorvastatin a’mmaﬂmlaiwﬂn HDL-C triglyceride
82 Apo-Al uu"l.mwm@mnummunau zmmumaawmﬂnmmmmuﬂumu LoL-C lemanmusinas ATP-
|1uu@mmaum'mu 84% 89% UaT 71% MUANAU 32AU LDL-C aaasanidnatvannmeluwian 2 sl
aaﬁnn‘l’nm uazfiae 52 duansy wmﬂunaw"lmu rosuvastatin #135:6u LDL-C amaamnm'mawvlmu
-atorvastatin (-47% sz ~53% Llnuniy —44% szduibardia p < 0.05 sz p < 0.001 AUATGL) Tﬂﬂ"uumm
manﬂNﬂwlw,l,@\a“nau"lmulwma 40 §a¥nay fa rosuvastatin 9.3 H8AN3Y rosuvastatin 13.4 Hadnsu

w
)

uaz atorvastatin 20.8 fisdn3u ewaey anmrliRdseredanmAnutan qur dredesnduds
a9 1aaFs uazafwla™

<

1%;3’1]';&1 hypertriglyceridemia (fasting triglyceride = 300 uaz < 800 &N/ 19G503) 156 A 7 leTU
-t rosuvastatin Y1 5 10 20 40 w3a 80 adn3u wiasmaan (Wuaan 6 UMY WU rosuvastatin aasEeL
triglyceride 'l 18%-40% aa3zdU LDL-C '|& 28%-45% wazifas=et HDL- c o 4%-1 8% sﬁawaﬁvlmmn@m
mnnaunvlmumv\aanazmuusmﬂmmaan@lummm@maam rosuvastatin vnnmmwmm@ fa 5 Hadn3u
Fouai lalainansanemaan’

NAMIANBINIARANTBY rosuvastatin Laaslua1T97 1
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%anlibﬂﬁwus’ @vunnidnmdaiiasmndsaiand)

Jduuyen
sufianfauiduama 10 20 uas 40 Tadnu luguinfavesuaaiGun (rosuvastatin calcium) §14130 :

Sudvemusnmluaawduacaawdn wazanunInsudzmunianamivis hinle

sasislFuarvuafly 7

mhﬂ hypercholesterolemia-primary heterozygous Ua: mixed dyslipidemia-Fredrickson type lla uae 3§
lib Iﬂﬂmvlﬂtwl‘nmmmmua" 10 Hadniw 'luwﬂmvmﬂ’nmammmim myopathy a1a5ulFulusma
Yuaz 5 fadnu mmn;dmnﬂmmuaamamasaa‘lmaamnumﬂ 190 fadniu/adias uﬂ..lu&dﬂ’mﬂﬂﬂdﬂﬂ "

szavlviuluidenstnadusanaraisudisawiaiuas 20 Jadniu K178 homozygous familial hype
cholesterolemia SadudpawIaiuaz 20 Tednin wwnegegada 40 Hadniu lasanaldhwdumaaszedy
laguludaadadug kil hypertriglyceridemia Busaprweiuaz 10 Hadnsu arsdaamuszaulvaiulwben
2-4 sainssansulfiuasndsnnuSuswaen

‘lué’ﬁl’ﬁm cyclosporine $2uen M7ldsuEN rosuvastatin lifiuiuaz 5 fadniu uazliasldm
rosuvastatin LN Iuaz 10 ﬁaﬁn%’u‘luﬁﬁl'i gemfibrozil Saue"

m_lquﬂﬂuma‘lﬂmmwnwsmLanuaamﬂﬁunmovlumLﬂuﬂmﬂmmm@\m mmuwn'lmmo'munwsm
8H197UL (creatinine clearance < 30 TsRanTw/1.73 MMaaT) n‘lu"lmumivxlamaam Wsuldelu g
weTuas 5 Taaniy susadiuinswes ldudlifiviuas 10 sdniu mmmmummwnwsmamc
JUUTY (Child-Pugh score 8 Uaz 9) wm'\szﬂum'lumamwwuaaatmmamuunuy’ﬂu Child-Pugh score

ainin'Y

2 N3 laNlszad
] ) . s A a_ W ey et a . R
{13t rosuvastatin luzwiaSuas 10-80 Fadniu filwmuanuenlda uazmaiae s iRl seaed -

liuandrsamen i in UAE si in 910134 lifslszaediAatunuTune
atorvastatin pravastatin a2 simvastatin NMIINNILITRIANLAATWNUISULANI €) VB
s9me ldun Seuudssamaiunand 1w the@Tee (5%) seuwniy (3%) STUuma@na s 1w theve
v A 9 ¥ = ) ¥ ]
(3%) Maudy (3%) Aauld (3%) URZVIBINN (2%) Tauasszuumadudasnie wu lane (lsundt 1%

proteinuria W& hematuria mwu"lé’luwﬂ‘l‘nmmmﬂmun'n'mm 80 JsAn3u Tuumadumela wu fludik
symptoms Ua¢ pharyngitis uazszuuNganite i thadasndanile (myalgia) Tewv'lelun 5% mawﬂ‘l'nu
. " Xy

§2% myopathy 1Aawle 0.2% 1ugn1‘nm‘lumwm 80 Naan3u'™

awasnsgvasant
A . o o a & ' LY f
1$1899N rosuvastatin Qnt.mmuﬂaéﬁmn% sunuaziinluetnat 9 lasrw CYP2CY uaz CYP2CH

) o Qe r-v-% Q- A i ™)
ua:'lugmmmua'laﬂm CYP3A4 uaz CYP2D6 mim@]aummmnumauﬁgmuLmua'lafﬂﬂmuﬁoﬂam
a & o
Raduias
[ f a . o 8 o, X & A ' A a Y a a
nsldenTIuny warfarin anarinlien INR 92U 33n23Raeuen INR Wasulden Usudfonauwas

Wa'al.umﬁtl@]m rosuvastatin
mﬂ‘ﬁmnunu gemfibrozil m'lmmummaﬂ‘luma@Lnawwuﬂ‘l@nﬂﬂsmum'lmaa@ nauRvdu




o
€
€

ﬂ"lﬂ"ﬂﬂ’]i’)ﬂﬂﬂﬂ’lﬂﬂﬂiﬂ mm‘l%mswmumamm 50% LLGIVLNWU'J'WﬂuﬂiﬂiEI']ﬁ a0 Uﬂ’]tﬁ@
ynLiie digoxin Uz fenofibrate

1

Qr R 24

aa3szlouardavaly
mshim rosuvastatm mﬁ"uﬂi‘"’nluwﬂuwmlunau HMG-CoA reductase inhibitor maufj mhu
Iﬁﬂ@lu ﬂ&lﬁi’lliﬂix‘l LLR“NYI&Jﬂ’J'lmﬁUWIaﬂ’]SLﬂﬂ myopathy Ei1 vl(il‘YI’N"MUﬂWSEN Nmmu m’:mauvlmazm

yhanwiasniwng (hypothyroidism)

AIInLa U"Il%ﬂ?ﬂk'ﬂ&l aIMIUENIfINITLfia myopathy ‘Vﬁﬂh&ﬂﬂ&l LL%’)IRMTWJHQIIT’J:[@’J’] 43N

~rhabdomyolysis L%% mmaamammo anudulafiae umwwwﬂnmaaman‘[wﬂam 1§uueiy rade

selsmandnd Wldsumssnsn™
ﬁwlﬁugﬁuﬁm am‘%'ﬁmsﬁua:‘lﬁuuqm"

_a?ﬂ

Rosuvastatin ﬁamhsmi"nmomﬁﬁmmm%’uﬁ'mﬁu"l‘nﬁ HMG-CoA reductase l@@nin statin 2
aw] awummsmmﬂmﬂamamasaa'l@mn'n §IUIDRAITAL LDL-C lum.l’m hypercholesterolemla "I,ﬂaa

‘119 65% rosuvastatin nnmena'laanmuuammnmmaummmsmma gan ‘]16]%611 ﬂ’]ﬂ?ﬁ'ﬁ')@lﬁ']’) GREVARIS]

fnldiuazads ovmslifeseaedfiwundsadeny statin 18U rosuvastatin 3aduenlnufinaulalums

=7 nanzluiulwdoag

- o
tand1Ivday

Ucar M, Mjorndal T, Dahlquist R. HMG-CoA reductase inhibitors and myotoxicity. Drug Saf 2000;
22: 441-7.

Istvan E. Statin inhibition of HMG-CoA reductase: a 3-dimensional view, Atherosclerosis 2003:; 4
(Suppl.): 3-8.

McTaggart F. Comparative pharmacology of rosuvastatin. Atherosclerosis 2003; 4 (Suppl.): 9-14.
Chapman MJ, McTaggart F. Optimizing the pharmacology of statins: characteristics of rosuvastatin.
Atherosclerosis 2002; 2 (Suppl.): 33-7.

Roach AE, Tsikouris JP, liaasc KK. Rosuvastatin. A new HMG-CoA reductase inhibitor for hypercholes
terolemia. Formulary 2002; 37: 179-85.

Cheng-Lai A. Rosuvastatin: a new HMG-CoA reductase inhibitor for the treatment of hypercholester
olemia. Heart Dis 2003; 5: 72-8.

Martin PD, Warwick MJ, Dane AL, et al. Metabolism, excretion, and pharmacokinetics of rosuvastatin in
healthy adult male volunteers. Clin Ther 2003; 25: 2822-35.

Martin PD, Warwick MJ, Dane AL, et al. Absolute oral bioavailability of rosuvastatin in heaithy white adult
male volunteers. Clin Ther 2003; 25: 2553-63.

Davidson M, Ma P, Stein EA; et al. Comparison of effects of low-density lipoprotein cholesterol and high-

density lipoprotein cholesterol with rosuvastatin versus atorvastatin in patients with type lla or ilb hyper
cholesterolemia. Am J Cardiol 2002; 89: 268-75.




%Ulnlﬁmﬂwub‘ (avunrsdnmdaiiissmandvaaad)

12.

13.

14.
15.

16.

17.

Stein EA, Strutt K, Southworth H, et al. Comparison of rosuvastatin versus atorvastatin in patients with
heterozygous familial hypercholesterolemia. Am J Cardiol 2003; 92: 1287-93.

Schneck DW, Knopp RH, Ballantyne CM, et al. Comparative effects of rosuvastatin and atorvastatin
across their dose ranges in patients with hypercholesterolemia and without active arterial disease.
Am J Cardiol 2003; 91: 33-41.

Paoletti R, Fahmy M, Mahla G, et al. Rosuvastatin is more effective than pravastatin or simavastatin
at improving the lipid profiles of hypercholesterolaemic patients. Atherosclerosis 2001; 2 (Suppl.): 87.
Jones PH, Davidson MH, Stein EA, et al. Comparison of the efficacy and safety of rosuvastatin
versus atorvastatin, simvastatin, and pravastatin across doses (STELLAR Trial). Am J Cardiol 2003;
92: 152-60.

Olsson AG, Istad H, Luurila O, et al. Effects of rosuvastatin and atorvastatin compared over 52 weeks of
treatment in patients with hypercholesterolemia. Am Heart J 2002; 144: 1044-51.

Hunninghake DB, Chitra RR, Simonson SG, et al. Treatment of hypertriglyceridemic patients with
rosuvastatin. Diabetes 2001; 50: A143.

Computerised Clinical Information Source. MICROMEDEX(R) Healthcare Series Vol. 120 expires
6/2004.

Core Data Sheet CrestorTM Tablet. Available at: http://www.crestor.info/gUserFiles/
CRESTOR_CDS_10_40_mg_FINAL_170603.pdf. Accessed: 7 April 2004.




A1

1. Tassgamaadiaiulavas rosuvastatin AuaAnd1937n atorvastatin
1.
2.
3.

fluorophenyl group
sulfone group
pyrimidinyl ring

aromatic ring

methylethyl group

v s £ .
2. Talallunalnnseangnues rosuvastatin

1.
2.
3.
4.
5.

5u§0L5u16Hﬁ HMG Co-A reductase
Rumsrnwaadwlesd lipoprotein lipase
UMY bile acid

8ANIFILATIZV VLDL fiaw
AAMIRIATIZN triglyceride

Q@ Qs ' . o 4
3. rosuvastatin 13130V HMG-CoA reductase ld@n1 statin a9 inmzingla

N =

3.

B

5.

finai fluorophenyl ifinduasn3eniudulsdf Arg™ residue

B

finy sutfone azatrivuszlalasiauiy Arg™ residue

)}

fimy sulfone azadrivuszlalasiauiy Ser™ residue

D

i carbonyl oxygen atom LAaauasAILALLE lmIN Arg™® residue
= = o ae Q- (23 &l 565 N
4 carbonyl oxygen atom \iaauasnsunuLdw i Ser residue

. TalaRA AN LLNFTIRUANRATVIEN rosuvastatin

1.
2.
3.

. Talannt
U

5.

2w N = Do o

mqvlsjﬁwa@iﬂmé"maumam‘maom
MILNUNUeRTuTaIswAatw CYP3A4
a7UiurMe mao'l,u;&’ﬂa uﬁé’uﬁwmuunws’aa;mﬁa
seauenludeafutwludasuiurwean
Lsifidalana -

89NV rosuvastatin

mmsﬁwaaﬂé’mwmsgﬂ%u dpsTulsemuenneana1vng 1 Talug
N1 90% Qnﬁﬁ@ﬁﬁu
"L&iai”lLﬂuﬁadﬂ%'wmﬂmlugJ‘"ﬂQﬂﬁﬁma:msﬁwmmaaé’uunws’mﬂmnmo
ST lETwnusnaansa e

& (4 w s %/
a@\suﬂssnLm:'lﬁuuqmmmsnl"nm‘lﬂ

. Yalalailgvaislfvaten rosuvastatin

1.

o & 0N

Hypertriglyceridemia

Homozygous familial hypercholesterolemia
Mixed dyslipidemia-Fredrickson type lla
Primary heterozygous hypercholesterolemia

- | P @
VLNNW’JLaaﬂYlgn@lm

87 :



7. aladluamsliRedseasdninuldannmslden rosuvastatin
1. 'la Bunihen

AN

N

3. sanmasuvasiilaiu
d ¥ A‘ v
4. thadlssnsiutiie daanas
3 =
5. 323908 Uszannaan
8. Talalildnaves rosuvastatin Nddaszevlviulwien
1. aavzau LDL-C
A932AU total cholesterol

N

AAIZAY triglyceride

w

\WATZAY Apo-B
5. \WNu3zAU HDL-C
v A .ood a ' . owd A
9. Ua@ava rosuvastatin NLAUaNIT statin AU A
3 [l as ar A @ 1
1. IMN@IUATAILINLYIANE Uain

>

. A A 1)
2. aendiaeanin
3. raldiAsanmsliRsdszaeniasnin
o a o a - o A Y o
4. santoliunusaaszavladuluieadaunldatnilaeant
5. annnda
U q
. a Qs r-v-3 Qe 1 : v
10. rosuvastatin a1afiasuasAsENULNde lUR snuiu
1. gemfibrozil
warfarin
erythromycin

antacids

o & w N

omeprazole




0)
wimndsmidos (on-line)

Application of Quality Gap Model to Measure the Quality of Pharmacist

ervice in Retail Pharmacy Settings: An Examination of Expectation and

erception

urin T. Sriwong (M.S., Ph.D.)

epartment of Community Pharmacy, Faculty of Pharmacy,

ilpakorn University, Nakorn Pathom 73000

ontinuing pharmacy education code: 1-000-SPU-000-0411-01

ontinuing pharmacy education credit: 2

ublication date: 1 November 2004

xpiration date: 1 November 2006

bjectives

To understand the Service Quality Gap Model concept

To apply the Service Quality Gap Model to pharmacist services development

bstract

The objectives of this article were first, to adopt the Service Quality Gap model to diagnose quality

roblems in the area of expectations and perceptions for professional pharmacist services. Second, to de-

cribe how the PHARM-SERVQUAL survey instrument is used to measure quality gap (Gap 5) in professional

harmacist services. Third, to suggest areas in which improvements can be made to the service quality

lueprints of professional pharmacist services with PHARM-SERVQUAL.

troduction

Pharmacy practice has evolved at an accelerated rate over the past two decades. The role of the

harmacist has also changed drarhatically over the past century from an “apothecary” whose rudimentary task

as to procure, prepare, and evaluate medicinal drugs to one of a sophisticated clinical specialist utilizing a

rmalized knowledge base to maximize patient benefits. In 1994, Rupp and Kreling stimulated the idea of

terest that changes are occurring in pharmacy practice’. They stated that the drug product is no longer the
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social object around which the practice of pharmacy is organized. Rather, the focus of contemporary phar-
macy practice has now shifted to an emphasis on the consumer, and to optimize the interaction that occurs
between the consumer and the pharmacist. The continual expansion of pharmacists’ professional roles and
responsibilities into clinical specialties, long-term care, and a myriad of other areas are in line with the
changing needs of society. As a result, the pharmacist service product mix has expanded. Previous studies
conducted have attempted to measure consumers’ opinions regarding their perceptions of pharmacist services
and their opinions regarding specific attributes of community pharmacies® °. More recent patronage studies ;
showed that convenience, professional pharmacist services, and price continue to be important determinants -
of consumer patronage.
Pharmacists have been implementing pharmacist professional service activities since 1970s. How- -
ever, few pharmacists have devoted comparable levels of effort in creating awareness and demand for
professional pharmacist services to consumers. Metge et al (1998) found only 15% of consumers suggested
that their pharmacists did offer professional pharmacist services’. This also implied that consumers were
generally uninformed about the job scope of pharmacists’ and lack of experiences of pharmacist professional
service activities.
The objectives of this paper were to:
1. Adopt the Service Quality Gap model to diagnose quality problems in the area of expectations and
perceptions for professional pharmacist services. ‘
2. Describe how the PHARM-SERVQUAL survey instrument is used to measure quality gap (Gap 5) in
professional pharmacist services.
3. Suggest areas in which improvements can be made to the service quality blueprints of professional
pharmacist services by PHARM-SERVQUAL.
Definition
For this study, “pharmacist professional service activity” can be defined as activities that are provided

directly by pharmacists who are responsible for the provision of drug therapy, towards a specific consumer’'s

need in order to achieve definite outcomes that imprbve a consumer’s quality of life. Examples of pharmacis
professional service activities are patient counseling, advising for prescription drugs, and pharmaceutical care
provided by pharmacist.-In Table 1, there are thirty pharmacist professional service activities identified prima-

rily from previously developed scales for community pharmacy patronage*™.

Characteristics

Professional pharmacist services can been distinguished from pharmaceutical goods on four dimen-
sions'". Firstly, professional pharmacist services are intangible, and thus unable to be seen, held, or used as
pharmaceutical goods. This dimension is often perplexing as it precludes a consumer’s ability to fully compre-
hend and value professional pharmacist services. Secondly, professional pharmacist services are not easily
standardized. Hence, the quality of pharmacist services, as perceived by consumers, varies depending on the

pharmacist’'s unique ability to meet individual needs and demands. Thirdly, the dissemination and develop- 3




ent of pharmacist services is inseparable from the pharmacist-consumer service relationship. In other
jords, the pharmacist service is simultaneously consumed as it was produced. Lastly, professional pharmacist
érvices cannot be easily inventoried. As a result, the responsibility ultimately rests on the pharmacist to
nsure an adequate supply of pharmacist services is provided wherever and whenever needed. Upon review-
s ig the dimensions cited above, it becomes self-evident that pharmacists, do indeed, play an integral role in
'S th the development and successful provision of pharmacist services.
IS

ts omains of professional pharmacist service activities

In 1999, T. Sriwong and Wiederholt used the 30 pharmacist professional service activities (See Table

(1) Non-prescription Drug Consultation and Monitoring Activities.
(2) Prescription Drug Consultation and Monitoring Activities.
(3) Prescription Drug Administration and Management Activities.
(4) Drug-related Management and Information Activities.
(See Table 2 for details)
Since these four pharmacist service dimensions were identified and grouped, it would be useful to use
ese four pharmacist service dimensions (composts of 30 pharmacist service activities) as a set of criteria

ed to evaluate pharmacist service quality (PSQ) that will be given more details in PHARM-SERQUAL
ction.

able 1 Pharmacist Service Activities

Tells me what the prescription medicine is and what it is used for.

Tells me when and how to take my prescription medicine.

Tells me about side effects or precautions about my prescription.

Tells me of any dangers in taking prescription medicines together.

Puts extra labels on the container telling me about my prescription.

Checks my understanding of prescription dosage directions.

Contacts my doctor if needed.

Marks refills on my prescription label.

IR INfofafAfwiNfa

Checks if the prescription strength and dose are correct for me.

—-—
e

Explains any prescription filling delays if they occur.

=N
-

Gives an emergency s.upply of prescription medicine if needed.

—
N

Describes the effect | should expect from my prescription.

—
w

Explains what to do if | miss a dose.

—
>

Gives written information about my prescription.
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15. Keeps a computerized record of my prescription and allergies.

16. Checks for medication interaction.

17. Answers my questions either in person or by phone.

18. Keeps a computerized record of ilinesses | have.

19. Teaches me how to use special devices to administer my medicine.

20. Teaches me how to watch for side effects of my prescription.

21. Teaches me how to use equipment such as a glucose meter.

22. Gives my doctor(s) a list of medicines that | take.

23. Keeps my computerized records confidential.

24, Interviews me to record a prescription history and any medication allergies | have.

25. Helps me coordinate taking my prescription when | have more than one prescription medicine
to take daily.

26. Gives advice on whether or not | should see a doctor rather than treat the problem with
non-prescription or self-care treatments.

27. Gives advice on precautions to follow when using non-prescription or other self-care treatments.

28. Keeps a computerized record of non-prescription and self-care treatment | use.

29. Helps me select non-prescription or self-care treatment that meet my needs.

30. Gives advice on side effects and medication interactions with non-prescription or self-care
treatment.

Table 2 Identified Dimensions of Pharmacist Service Activities

No. of Eigenvalue % Mean Subscales
Dimension Attributes Variance Importance Reliability
Explained Rating
1. Non-prescription Drug Consultation 3 11.4 395 3.7 0.8
2. Prescription Drug
Consultation 6 23 8.1 43 0.8
3. Prescription Drug
Administration 12 1.8 6.1 4.2 0.8
4. Drug-related and )
Information Activities 8 1.2 42 34 0.8
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The nature of quality

Prior to any further discussion, the quality of service should be differentiated from satisfaction with
service. Satisfaction is related to a specific transaction whereas service quality may be viewed as a summa-
tion of the levels of satisfaction for all transactions. In the realm of professional pharmacist services, there are
basically two distinction of quality, technical and humanistic quality. Technical quality refers to the measure of
scientific accuracy upon one would judge the entire professional pharmacist service process or system.
Humanistic quality involves subjective assessment of the manner in which pharmacist service activities are
delivered to the consumers. Majority of patients would use humanistic quality as the major determinant of
quality perceptions. The two different and distinct perspectives held by pharmacists and consumers lead us to
question whether potential gaps in expected and perceived services exist. The Service Quality Gap model

provides us with a framework to formulate our above hypothesis.

Gaps in quality of service

Measuring the gap between expected service and perceived service is a routine customer feedback

process that is practiced by leading service companies. In Figure 1, the gap between customer expectations
. and perceptions is defined as GAP 5. It is shown to depend on the size and direction of the four gaps that are
. associated with delivery of the service.
» The first gap is the discrepancy between customer expectations and management perceptions of
these expectations. GAP 1 arises from management's lack of full understanding about how customers formu-
;G late their expectations on the basis of number of sources: advertising, past experience with the firm and its
§ competitors, personal needs, and communications with friend. Strategies for closing this gap include improving
market research, fostering better communication between management and its contact employees, and reduc-
ing the number of levels of management that distance the customer.

The second gap results from management's inability to formulate target levels of service quality to
meet perceptions of customer' expectations and translate these into workable specifications. GAP 2 may result
from a lack of management communication to service quality or a perception of the unfeasibility of meeting
customers’ expectations; however, setting goals and standardizing service delivery tasks can close this gap.

The third gap is referred to as the service performance gap, because actual delivery of the service
does not meet the specifications set by management. GAP 3 can arise for a number of reasons, including lack
of teamwork, poor employee selection, inadequate training, and inappropriate job design.

Customer expectations of the service are formed by media advertising and other communications from
the firm. GAP 4 is the discrepancy between service delivery and external communications in the form of
exaggerated promises and lack of information provided to contact personnel.

Customers use some criteria to form their judgments of service quality, which are based on a compari-
son between expected and perceived service. The gap between expected and perceived service is called GAP

5 which is a measure of service quality; satisfaction is either negative or positive.
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Service Quality Gap Model
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Figure 1 Service Quality Gap Model. (V. A. Zeithaml, L. L. Berry, and A. Parasuraman, “Communica-

tion and Control Process in the Delivery of Service Quality,” Journal of Marketing, Vol. 52, April 1988, p. 36.)




{7l 1 \daungadnien w.a. 2547

Quality of service defined
The quality of service (QOS) can be defined quantitatively as the difference between two antecedent
variables. These include the quality expectation variable (EQ) and the quality perception variable (PQ). The
= quality of service can be presented in form of equation as:
The quality of service (QOS) = the quality perception (PQ) - the quality expectation (EQ)
{ Example:
EQ (Score 5)
The pharmacist should tell me about the side effects or precautions about my prescription.
PQ (Score?7)
. The pharmacist told me about the side effects or precautions about my prescription.
Qos PQ - EQ
7-5

= +2

Interpretation: The consumer's expectation score is lower than the consumer’s perception score, so the
. consumer was satisfied with that particular service.

The results of the QOS coefficient represent Gap 5 on the Service Quality Gap Model. Unfulfilled
expectations are represented by a negative QOS coefficient and expectations that have been exceeded are
represented by a positive coefficient. However, it should be noted that the ability to estimate the QOS coeffi-
- cient collectively does not necessarily mean that pharmacists were able to estimate the PQ and EQ scores
individually. Also, quality improvement efforts should not be simply based upon the QOS comparisons alone
; as the QOS score simply quantifies the PQ and EQ relationship. The utilization of the individual EQ and PQ
f antecedent constructs to define QOS provides potentially valuable diagnostic insight into the quality deficien-

cies in professional pharmacist service activities.

Pharm-servqual

Parasuraman et al (1986) developed a multiple-items scale called SERVQUAL for measuring the
service quality. The SERVQUAL is an instrument, which has been proven to be an effective instrument for
surveying customer satisfaction that is based on the Service Quality Gap model **. The five dimensions of the
SERVQUAL scale include tangibles, reliability, responsiveness, assurance and empathy. This two- part instru-
ment has an initial section to record cuétomer expectations for a class of service, followed by a second section
to record a customer’s perceptions for a particular service firm. A score for the quality of service is calculated
by computing the differences between the ratings that customers assigned to paired expectation and percep-
tion statements. This score is referred to as GAP 5. Score for other four gaps also can be calculated in a
similar manner.

A modified version of SERVQUAL that has been used in the context of pharmacist services is the
PHARM-SERVQUAL (PSQ). The PSQ has been adapted from the original SERVQUAL scale and validated in

areas of health care service quality such as hospitals and physician services. One possible proposal that we
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suggest is to adopt the PSQ to identify possible differences between consumers and pharmacists in their
assessment of the overall quality of professional pharmacist service provided. The four domains of the PSQ
would be as mentioned earlier as:

1. Non-prescription Drug Consultation and Monitoring Activities.

2. Prescription Drug Consultation and Monitoring Activities.

3. Prescription Drug Administration and Management Activities.

4

. Drug-related Management and Information Activities.

Applications

The PSQ scale provides retail pharmacy settings with a valuable tool to randomly survey its consum-
ers to determine their level of service quality. The survey results can provide insights into what consumers
expect and perceive and whether the pharmacist service performance exceeds consumers’ expectations. The
PSQ instrument also allows pharmacies to examine the strengths and weaknesses of their service delivery
blueprints by analyzing data from the PSQ dimensional subscales. This information will allow each pharmacy
to make necessary changes in specific areas of its operations. Also, the results derived from the PSQ
instrument can also be used as a tool for making comparisons with other pharmacists in a similar geographic
area. Individual pharmacies can roughly gauge what their competitor strengths are and seek to make im-

provements in those areas.

Conclusions

Consumers’ perceived quality play a dominant role in the changing nature of the health care market.
Accurate information on the expectation and perception of consumers is critical if pharmacies want to expand
their service roles in the evolving health care system. Given today’s highly competitive and dynamic market-
place, the price attribute may soon lose its key position of importance with the retail pharmacy customer.
There is growing evidence to suggest that perceived quality is becoming the single most important variable
influencing the retail pharmacy consumers’ value percéptions. The new differentiating factor among compet-
ing pharmacies of the future will most likely be the quality of service provided by the winning store’s opera-
tional environment. This implies that pharmacy executives must be able to manipulate the appropriate dimen-

sions on their service blueprints to optimize their pharmacy operations.
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Questions
1. What trend does the pharmacy practice evolve t0?
1. Product focus
2. Patient focus
3. Process focus
4. Outcome focus
5. None is correct
2. What is the focus of contemporary pharmacy practice that Rupp and Kreling (1994) suggested?
1. Emphasis on the consumer
2. Emphasis on the drug and its side-effect
3. Optimize the interaction between the consumer and the pharmacist
4. 1. and 3. are correct

5. None is correct

3. Due to the change of roles and responsibility of pharmacist, how does this change affect the pharmacist
service product mix?
1. The pharmacist service product mix has been stable
2. The pharmacist service product mix has shrunk
3. The pharmacist service product mix has expanded
4. The pharmacist service product mix has been terminated
5. None is correct
4. What are the important determinants of recent patronage studies?
1. Convenience
2. Pharmacist services
3. Price
4. All above are correct
5. None is correct
5. What is the example of pharmacist professional service?
1. Patient counseling
2. Advising of prescription drug
3. Pharmaceutical care by pharmacist
4. All above are correct
5. None is correct

6. When were pharmacist professional service activities implemented?

1. 1950s
2. 1960s
3. 1970s
4. 1980s
5. 1990s
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7. What are the four characteristics that make pharmacist services distinguish from pharmaceutical goods?
1. Intangible, not easily standardized, inseparable, cannot be easily inventoried

2. Tangible, not easily standardized, inseparable, cannot be easily inventoried

3. Intangible, Standardized, inseparable, cannot be easily inventoried

4. Intangible, not easily standardized, separable, cannot be easily inventoried

5. None is correct

8. What does service quality be viewed?

-—

Specific transaction-of each service provided by pharmacist to patient.
2. Same as satisfaction with each service

3. A summatibn of the levels of satisfaction for all transactions

4. None of above is correct

5. All are correct

9. What is the major determinant of quality perception most patients would use?

1. Technical quality

2. Functional quality

3. Humanistic quality

4. Overall service quality

5. None is correct

10. What is the equation for quality of service?
1. QOS = PQ + EQ

2. QOS =PQ-EQ
3. Q0sS=PQ*EQ
4. QOS =PQ/EQ
5. None is correct
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intermediate 3-hydroxyaflatoxin B1
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Reaction type Substrate type Enzyme Examples
- involved
1 Phasel
e (functionalization)
| 1.1 Oxidations
i 1.1.1 hydroxylation
» aromatic, allylic, CYP
L — O
benzylic cpds.
» aliphatic, alicyclic R-CH;  ——» R—CH,0H
cpds. oH O
F R—CHZ'B-R' —» R—~CH-C=R'
« carbonyl, imine
cpd. with o-C
112 epoxidation - aromatic, allylic cYP .
cpds. >=< > > <
1.1.3 N-, O-, S-dealkylation . N', O', S'a“(YI drvs. CYP R-0~-CH3 —»[ R—0-CH,0H ] —_—
" R—OH + CH,0
[ 114 N- s « 2°, 3° amines CYP, FMO
oxidation « S-alkyl drvs (CHa)s=N [icHas=n-oH]
) (CHg)y—NO + H+
1.1.5 deamination * amines CYP, R—CH"NH, 25 rero + NH,
MAO R=CH-CH; Rale RCOCH; + CH,0
NH,
1.1.6 oxidation * alcohol, aldehydes Dehydro- CHz—CH,"OH — CH;—CHO
. 1.2 Reductions + aldehydes, ketones  genase
* azo, nitro Reductase Rty — R_?';:z
) 9
1.3 Hydrolysis * ester Esterase R-C-OR' —— R-C-OH
* amides Amidase
* epoxides Epoxide
hydrases
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an5197 1 mswuagﬂ"‘zﬁmsu,ﬂiamwmwla | uaz Nl uazﬂﬁﬁ’%mﬁlﬁmﬂ’aa (fia)
Reaction type Substrate type Enzyme Examples
involved

2 Phase li

(Conjugation)

2.1 Glucuronidation « alcohols, phenols UDP-

« carboxylic acids glucuronyl R—@—ou — R—@—O-CGHQOG
_* amines transferase {O-glucuronide metabolite)
« thiols
2.2 Sulfation « phenols, alcohols Sulfotrans- 0
 aromatic amines ferase RO_OH - R—Qo_s-o
« N-hydroxy cpds.

2.3 Conjugation « carboxylic acids N-acyltrans- R_CHZE_OH _— R_CHQE_NH_ES‘;“
with amino ferase H
acids

2.4 Glutathione conjugation * epoxides Glutathione- Glutathione adduct

* reactive electron- S-transfer-
deficient cpds. ase

2.5 Acetylation « 1° amines Acetyltrans-

» sulfonamides ferase R—O_NHZ —_— R—@-NH-E—CH;,
* hydrazines,
hydrazides

2.6 Methylation * phenols Methyltrans-  HO NH2 CH30 NH,

ferase Ho:()/\/—> Hojg/\/

CYP = cytochrome P450 monooxygenase, FMO = flavin-containing monooxygenase, MAO = monooamine oxidase
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sanunyimadall Bulmiaduninnadglumasa jitedsaanitlusmede ulodnga CYP danwy

1eunfivsmay wazananulgluadsnzdn 1w lo Yaa uazald Judu
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. umn—-Mass Spectroscopy) L8z LC-NMR (Liquid Column—Nuclear Magnetic Resonance) anaFINInIAN
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