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In.

‘ DOSAGE FORM DESIGN:
BIOPHARMACEUTIC

AND PHARMACOKINETIC

CONSIDERATIONS

 

Chapter at a Glance 

Gal-[era] Principles of Drug
Absorption
Passive Difi‘usion
Specialized Transport Mechanisms

Dissolution and Drug Absorption
Swface Area
Crystal or Amorphous Drug Form
Salt Forms
Othzr Factors

Bioavailability and Bioequivalenne
FDA Bicamitability Submission

Requirements
Blood (or 52mm or Plasma) Cmicentmh'on-

Time Curve

Parmtersfor Assessmm and Comparison
ofBioamiIabflity

Peak Height
Time of Peak
Area UndEr the Sam Commfion Time

Curve

Bfoequimience of Drug Products

As DISCUSSED in the previous chapter, the biologic
response to a drug is the Iesult'of an interaction bev
tween the drug substance and fimctiona‘dy impor—
tant cell receptors or enzyme systemaThe response
is due to an alteration in the biologic processes that
were present prior to the dmg’s administration.le
magnitude of the response is related to the con:
centration of the drug achieved at the site of its at:-

Rmttes of Drug Administration
Om! Route

Dosage Forms Applicable
Absorption

Rectal Route

Parmtem! Route

Dosage Farms Applicable
Subcutaneous Injections
Intramuscular Injections
Intravenous Injections
mhndmnai Injections

Epicutaneous Route
Ocular, Oral and Nasal Routes
Other Routes

Fate of Drug After Absorption
Drug Metabolism (Biatransfarmation)
Excretion ofDrugs

Pharmacokinefic Principlw
Hatf-Lifi:
Concept of Cteamnce
Dosage Regimen Consideratims

nonl‘his drug concentration dapends on the dosage
of the drug admirdstered. the extent of its absorp-
tion and distribution to the site, and the rate and ex-

tent of its elimination from the body. The physical
and chemical constitution of the drug S'UbSIal'lte—
particularly its lipid solubility, degree of ionization,
and molecular size—detarrfines to a great extent
its ability to attract its bioiogicaj activity. The area of

101

InnoPharma Exhibit 1091.0005



mg £35ng £33??? Besign: Biapimmenfi: ans: Fhmamkfnefic Cansidemms

study embracing this miafiomifip between the
physirzah chemicai, and hislagical menses as they
apply ta drugs, {image farms, and in émg actian has
been given the desmpziva £61m Mfipkszmmtfm

In general; far a drug :0 mart its bialngix: effestg it
musf he fianspamd “by the handy £11262, maverse

ffhfi mguimd hmlagic membram: barriers, escape
widggpmaci distributim to unwanmi areas, endure
metabtzlin attack, grammars in adequate mncmtra»
titan to the sitea mi actim, and interact in a spam:
Kashms massing an alteratim nfmania function. A
simpfified diagram 0f this campiex seriea nf events
hemem a dmg’a admirfigtraflmn anti its. eliminw
rim is pmsemad in Figure 4L}.

The gbsmptism tiimibmim; himransfamatim
(metabolism), and efimimtimn mi 3 drug fmm the
bed}; are dynamim grammes that mnfinue frmthe
time a dmg is taken until all at the drug has been
rammed {mm the may Tim was at which {base

 
 

  

 

 
 
 

 
{ital
administraflm

it

Intravenous

§n§actim 

intramuacmar

iniection

Tisosues

Snbcu‘tanams

injaciinn

Gastreimesfinai

tract

Circuiamry

systems

 

grammes am afiesi the anger, intensity; and the
dmatmn uni the émg’s; activity wiflfin the 13mg. The
ama m? 51:11:33: which flatmates rhe firm flame 3f
{1mg mnmkatim in the 131on and mafia is
termed phanmmkifiafim It is the Staci}: 3f the km
metrics 0f absmptim, dish‘ibutimg matahafism and
extrema ELSA/IE) af thugs and their coflegpmm
ing pharmamiagic, therapemfic; a: tat-viz: :espanse
in animals and man. Further; since one timg may
sitar the absurptim, digmbufiam metabolism in“
axfleficm of anather drug, pharmacakinefics aim
may be appiied in the 513163; 0f magnetismbgmwn
dmgfi.

Once a drug is afiministemfi and cimg aha-mp»
firm begins, the rimg dam not remain in a single
body Imafimm but rather fig gamma mnaghmt
the had}? until 112$ ultimate efiminatian. Far Em
3mm, fallan the mai adminismtim a? a drug
and its entry mm the gastmintesfinal tract, 3 912%

 Excretian      
matabsliias

Fig. :11 Echmszfic mpmsmtezz‘mgmmin-93mm, meiafiaiz‘sm arm? mama {glimgg qfigr their Wfigismlim by 7mm
2mm mum
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Garage Ema firségrr: Biwimnmmréc «mi Pkmkmrrir {l‘msr'rfrrrrrirrzr 163

than {:3 the drug is absrrrberi rm that circuiafrrry syrw
mm {mm which it is distributed to the: mafia other

bad}: fluiris, tissues, anri argans. me there sites
the drag may remm m the rfirmlamry sysram rm}
be excreted thrmrgh the hiring? as such err the rimg

may be metabofized E3}? the Ever arr anther cellular
rites and be amazed as metabrrlitrsr As 31mm

in Figure? 41.1. rimgs administrred by inmvemur
injectirrn are: 313mm direrrtly mm the mammary
system; thereby waifiing the absmptim premiers;
wraith is. raquireri from all other mama of aflmirris-
rrarirm far mtemic warts.

“The variant; harry lemmas m which a drug travw
r15 may be virweci as separata mmpartmrzntsr each
remaining mine fractinn {sf the administered rinse
at?drug: The transfer 9fdrug {mm thehim 13:: ether

{may incafians is generally a rapid pmcess and i5
rerersible; first 113, the drug may dififure back mm
the circulafirm. Tim mg in {hr blend thrrrfmre ex?
£51.13 in aquflibfium with the thug in the arher mm

grammrms. Barrera, in this equilibrium state; the
maremrafim nf the drug In the bland may be quite
Mrmt (gear-er or lesser} khan rm: mncmimfirm
rrf the drug in the ether rampartmentsfi‘his is dug

largely m the physimhrmical pmpertirs of the 23mg
and its remnant ability m 133% {hr 25191311 and firm
mare the bialrngical membranes. Certain @135 may
Erma the Watery3323mm rapirflyanti camplareiy,
whereas other drugs may d0 36:: stawiyand with dif-
fimhy. A number sf drugs bemme Errand m broad
mam particuiarly the albamins, and mlya small
framim iii the mug ariministrrefi may armafly’bg

row: at Martians amide of the cirruiamry sygmm
at a giver: time. The transfer 9f drug fram me
mmpartmerrr to marker is mathematically 233m
riared with a sgecific rate warrant describing that
particular transfer. Generally the rate of tranafar
rrf a :1ng from one mmpartmrrm m summer is
pmprsrtrrrrral to the mncentmfion rrf the drug: in
the ramparrmanr {mm which fr exits: rhrz greater
tire mnemtrarrrm‘ the greater is the ammunt of
fimg transfer.

Mahabnlism is the majrrr prams by which fareign
substanms, Warring {hugs are aliminateri {mm the
339113?“ In {her pmcass 11fmemhrfliam a drug substance
may he? biamrrsfrrrmer} 311m phmamkrgfirafiy at“
five rrr inactive metabrfiiier. Qfim, birth the drug
Wm 31rd its matabafitrfis} arr. active and arm

phmamlrzgir: Efffittfi‘ 55hr examgflrr, the: anfianxifiiy
ding Frazepam {8mm} Wham, in part: tn mx~
331136.111 {Serra}, which aim has Wary affem.

In 3mm instances a phamtamlagimfiy ’rnzmfive 93mg
(farmed a mdnrg} may be admirfisirrrd for the
imam: efifecm rrf its active memhmfites. Dipiwfrm,

far armpit; is a grmémg cf rpmrphn‘m farmed by
the arterificatirm r35 epmeghrine and pirafir; am.
This «enhances the lipaphilic rharartar :35 the: mg,
and. as a mnseqrrrnce its penetrating. mm the ante»
rim: mm :35 the aw i}: ‘1? firmer that 13E epmepb
fine. Within the rye; érprrefrin Hill is rarrvrrteci hy
enzymatic hydmiysis m epinephrine.

The Weiiam er a drug in inactive pmducts is
warm}: an irreversiblr princess which summaries in
fire ametim sfare drug from the barf}: usualiyria
the mailing pharmamkiheticrrt may rairularr an
efimirrafiorr rare mmtam (termrci 3M} frrr a rimg
m desrn‘be its rare {:5 elirmmarion mm the hardy.
The term elimimrim refers Err barb marabmlirm

ami excretion. Far drugs that are arirrfimgiered in~
trammmsly, and therefore irrmire rm abmrption
prams; the has}; is much “less compier than far
drugs administered wally nr by Either mates. In the
Latter infirm; érug absurprmn and drug elimina-
tirm are ecmrfing rrrmrlmnermsly but at airman:
rater

genera} Principles

m? 13mg Absurptiun

Befere m “ministered rimg can arrive at irssite
crf acting in Efrem mnemrratima it must mar»
mum a number 2:1! barriers. Them barriers are

chiefly a marsim mi biaimgir membranes such
as those af rim gasrmirrtestinal apitheh‘m hang;
bland, and hairs. Sorry membranes are gemrfiiy
ciarsified a5 {brag main types: (a) those mmposed
mf revered layers inf rails; as the skin; {b} more mm
Pager} r216 3 single layer 01‘ mils, as: the intertinal ep—
ithafium; and (-3) mm: 0E Lesa thanm‘re reflin mick»

mas, ar the membrane sf 3 single; cell. In mam
instances a drug rubstarme must» pass mare than

{me of $9512 mrmbrana typer hrfma it warmer. its
site 13E artisan. For insrmce, a drug taken man}: must
first traverse the garrminresrina} membranrr; {stam-
arh, mull and iarge intestiné}, gain Entrance: mm
the general Wham; p335: tr: the mgan er fissile
rm}: whirh it hag affinity. gain antrame ram rhat
tissue, m then enter info its individual c3133.

Aldlrmgh the cherrfirtry cf boar}; membranes;
differs arm: from anather, the membranes may he
viewerd in genrrai ass. a himnrrrmrar firm-id {Earr-
mrr’rainirrg) 353a: rattarhrrri rm birth riches m 3 mm
tat-Err layrr. ngs are ‘Ehnght m panarrara these bi-
nlogir: membranas in mm general m: 1) by par
Siva diffusmm arm‘ 2} thmughspammed transport
machanirms. Wiiirtin ram 05 there mam magmas,
mare cigar-1y érfined pmmssas have been ascr‘iheé
in drug transfer:
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1M flaw Siam flag}: gimnnamafir {2:232 Pmmmafimis: Csmfmtéam

Passive mfim’nfl

'I‘hé tam gamma :fifi‘mim '15 W m dasmfifi the

passage mi aifimg) msiemlas thmngh a membrane
whisk behama mart}? in that It fines amt mike}?

gamcipare in that mamas. mugs abmmed “carat
Eng 1:; 6135 method am said ha be yassr‘mfy 3mg.
The abmrpfim mamas is (imam fly fine mmamra—
flan grafiienf (13.; the flit-Emma; in mneanimfim}
awning arms the mambraneg with flm {33$ng af
aimg maimfiafi mmng primarily :Emm the gage: nf
high drag mmentmtim. Mast shrugs pain». {Mug}
Eamiagic membrmes by difffisim.

Passive diffigsim is fimfibeé by Fiskk first hm,
Maia}: mm that the rate: a? {£an 43: gramme“?

swim a mambram {mm} i5 pmptmimal m the
dir'fermm in drug mnmntsafim {3:1 mm aides a!
the membrane:

in mum {1? and {11g mfg: 1:: fine thug canmntmiimfi
5m each 53:12 at}: the membrane and F is a pmnm

ability mefficmm or musmn Tm: tea-rm Cl is ms~
mmariig mad m :egmmm the mmgafimem mm
the gang: mmemratmn {if chug and {has the
mama as? drug pmmfis fmm mmpmmem me
(2.3., absarptim Hire} an campam‘nem ms; (35.;
bland}.

52mm the mnemflatim 1:9? timg at tins: Hire a:
imam {£21} :5 umaiiy mash gamma 2313:: cm the
51mm mag (33“ mg membrane! dug in the rapid {13w

mm at“ the drug m the bland and its sabmquent
fiismbmim m the {imam far practfmi pummg

am mine mi {:3 m C2 may be miner: sink??? as; that 33’
£2 anti me magma wfitten in the 333::de {mm
Ear a first carrier rate equatirm:

The gastmmmsfiml shaman Elf mm:6mg; 13mm
mimim mama; in this mamer in acmrdanca with

firs? Mir? Seismic: m which the rate in: {iapmcient m
aims mmen‘tratfiom Lean, émhling that: firm» rimhies
{he transfer mm. The mgfiimde of ma? pgmeabflfi

It}: wnatam. singenéa {m thé: fiiffihsim maffimem vi
the drug the thfirsknass and area mf the absarbing
mammna m the {mimeahifity 9f aha mammane

m the pnflmim drug.
Basrauge mi km ligamid mm 9f {ha mil Irm~

mam: if £3 higfiiy magma m Rpm salable sub
mama The rate 3:“ iiiffufiiim r3? a drug am the

membrme dapmdfi m3“: {532}? :3an E123 mmmm~
him but aim ugrm 1h: mam extent :1? its aifinity
Eur lipifi anti mama 9% mm (a: high iipiri parfitim

mfiifiemjfi‘m green: 11% affinity fur iigir} and 35m»
mare hyfimpémbis: it is. tha faster win be 113 sate 9f
mammal: inks; the Eipici with mambmnt. me
mycin beam Fm: example? pasgafiaes a higher mam-e
{Em magician? than miter Eymmnmpmnéa

{age asmlaze, giaceptaie‘ Eamumfly. the Mg i3
the Mme-cl agent fix the Mpz‘ml treatment m? ama-
whem pamtratim into the skin is desimfi.

Sesame 122315331: tells m alas} parmeamri 1;};
water and 1ipid4nmhh§a substamezsi it is mmgfifi
that the membranfi 315:; flmtaim wafer» flied 5mm;

a}: chameia that permit the passage :3? they: {was
cai subsshamarss; As water 32mm in Bulk arms a
pawns memkrane; my dissniwé salute mmiecw
13:13: 3:11.311 emugk: {a image the pares mam in
byflmfim Aqumus perm was); in am“. {mm mm~
Mane 15:3 memhmm: am} thus in kiwi: individual

permerabiliiy nhamcterigficg far certain drugs am!
mm: gauging-m.

The magmii}! {2% {imgs was}; are weak mganéc,
acids :31“ hafiasz. Knmladgt: {pf their infiificitmi ism“
imtim m flifififlfiafim‘k {hammezristfiis i=5 émpgriang
bemtm: the}: abmrption is gmmmd m a large em
mm by mm degrees: a?" imixamn as they am late-—
sawed m the mmhram barriers. {31:3 membrahm

are mama pameabie 15:; iha mimiaed Emma: n?
1311135 than in: their imizeé fangs. mm? because
M the gmamriipid minhiiity {zf the manned farms
am 2:: the highly fihaxgaci namm 9E rim mil mam»
Mane which 32mm: in the fiimiing m“ repsfing a?
the imimci simg mi ihmaby fiatreaaes 6.12% may
mum Aim arms Magma hydrated thrmgh 333a»
maxim with mm: maiecules, wanking, in him"

parfities 013mm mdimfiatm maimfie magi again
ciamasefi penetrating gammy.

Thar: degrarfi af a drug'& innmafian éepenfia bath
m the 1,333 if rim salutian in which it“ is premnred
m {be mange: membrane anti an the p35.” in“ dig”
Won maxing sf 311% drug {whether an aria or
base}.?he mmapt mi pig i5 dmwad mm ting Han-
dmmfiasmzhamh equating and ‘15:

Far am mid:

fl 4’ innimé mm? {321:3
P“ 9K» mg mimimsi mm; {am

PM :2 bass:

* , mm@ mm; 52:35:23
PM ""- F‘K’ 4% lag whims: can; {3am

Since ma pH mi bociy fluids meg {532:th p11 3;
Imam {If the inmsfine, pH 2516;102:9121 plasmas. pfi
3%); the ammtim cf 3 drug {mm minua may H11»
My wfil differ rmd may flimm 223 game mam {he
types 31’ émage farm and the mats: 1:3? aflwimsrran
firm pmfgrmé far a gym fimg.
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£3me {Migm Emmamzfic mg: ngwkiflaflc Cam‘cfmzim 195

By mafiafigfing firm equatiam in: an acid:

_ unimizefi agncantrafim gatid)
pig - FR M 13$ innized tnnsentmtim {salt}

came an thmmicafiy fietermine the dam {Extent
3:; which a drug mmainfi unimjgad under vafinus
confiifims Inf pH.This £3 patrimfiarly useful when
applied m candiflnns ("K maymm. “Fur instants; if
a weak amid having a 9K3 Bf 3; i’S assmmed it} be in
an mfimment sf gastric juice mm a 133% (if L the
Eel“? side {If the aquatimn mam yield the nmmhez 3,
which wmid mean that the ram :35 Magnified m

maize-d drug pasmles maid be 211201;? 1930 m L
and gastric ahsomfinn wmid be assailant. A: the

pH of plasma the meme: wmfid ha mm, anti in the:
Emmi the drug woulfi be largely in the imaged
mefi‘abie 4.1 {2:953:15 the affect‘ (if pE-i {m the km -
imam sf weak eiecmhr’ces, anti Tame 4.2 ceffers
Emma representatiw pig "names of mmmm mg
gubflances.

3mm the equafim and from “Eagle $1; it may be
gear: that a. drug substance is haIE baked at a {M
Me which 13 equal to Eta pKwThus pKA may he, der
fined as the 911 at which a thug $5 33% imizeci.¥m
ample, phennhmhi’cai has a 33K, mine 3f 33mm
”M, and in {31351113 {pi-I 3%) it is man? as imimd
and minimized famxs in equal 3310mm Hume: a

drug suhstsmcr: :33an new}: the films: pimma fa:
distrihnfim flmughaut the bgdy unless it is placed
Wm dizecfl? {hmugh inkmvemns mienfim or is £a~
wrably absmbed from a site 33mg its mate czfmm
as the gastminmfimal tract and aliawad in pass
inm me general nimflafim. A3 $113M: in 'Ifaifle 11.2,
phembarbital, a weak mini, “with a 915;: sf M wcmlfi

Table: M. The W: at pH on the imizatim nf
Weak Eiemnlyics" pig-FBI % Uninnfmaéd
 

LfWaak Asia? §W¥c Base
-3.{} 0.1m 99.9
"‘ 293 (131911 99.0
-“ M} $5.89 90.?
- {23? 154E 83.4}:
- 35 21M} 76.8
-fl$2 338.? EL?-

3 53.1} SEEK}
“343$? $13 33.?
+£3.53 3’51} 243.0
+130? $3.3; ma
+1 323 933 9.39
+31} 99.32} ft???
+ 3,151 919.? {1.19:} 

’Repmmfi with permissim {mm Galuisin If, Ewin»
task}! 5‘62 m1 Imam“; l%§;13?:1§§.

Table 4.2. 13K; wine’s Ear 3mmman: and
Basis 13mg;
  

 
PK;

mm: Aceqfififiqmc 321d 3.5
3mm 5’3}

Semlpmicimrz 2.3
Emié acid $2
Dimzsmaml 5.?
Pimnsbwbiaai “3‘23

thjmih 8,3
Snifanilamifie am

’I‘mcphyflma 9.0
“£32112;th ’35:
Tmlbummme 5.5
Wazfan‘n 45.3

Bases: Mphetami‘ne 9.3
Apamarphme 32:}
Win: 9::
Caffeine £3.23

Chadiamgzmde «16
(3mm 3.5:
madame ’33
Gmefifidma 1L3

Marpfim: 19
fiatfim? 9.13

am 8‘4
335%?me $3.6 

Tm largely undisamigtad in the gawk anfimnmem
m pH 1 anti mam likely $22 weal} abmrhed. A drug
may entex me circulatim mpicfly and. at high mm
cenfiafinns if mgmbrane penetration is easily at—
mmpfished m. at a 3m»: rate and law levai if the drug
is 1m; warm? abambeé :5er its mute {ref entry. The

pH :16 the mugs amen? environmentMemes the
am and the degraa if “its flirting: ciiséfibahmn he»
came it banmeg mate as: less animized anti marew

fare mm miflmIiprid~pmetrating under Emma new
{man mi 191% than mder ammar. If an Manned
molecule i3 abie m flame {Maugh trim lipici barrier
and remain umongd in the new Environment, it

may remm ta its manner 198mm 0: gm an m 3 mm
me. Haws/vex; ifin tha nawmmentitisgmafiy
innizefi due in the influence Inf we pH at? the 342-0321;}
fluid, it likely will be unable m was the mmhrane
with its game: ahfiim Thus a mncetmafim gméiw
em 13E a drug nanny is mashed as: aqufiibfium rm
each side 9f amembrane cine :5 Megan: éegrees nf
ionimtmn manning on eachgidefi summary 13f the
camepts 5f disamiatimfimiaafim is Emmi in me
physical pharmagy capsule animal ”pKaIDismcia-
rim Cmstzntsfln Clhapmr 3.

It fa men desimble {m pharmacenfical scianfists
m make 3mm mnfiifimfiflnfi in axganic drugs
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113:3 3mg! Fm: fim‘gn: Bfaphammflc mm? Pfiammkmm‘c Cmégmsa‘ms

ami thmaby fawrabiy aim: their lipid mlubflit};
partition mefficimm anti dissmiafifln mnmants
while maintaining the same? basin phamamimgic
activity. These sfiarts frequenfly pawl: in inmaseé
absarptiom better thrarapeutic mapame‘, and timer
dwagm

Epeciaiizesf Trafisparf Mechmzismx

In mntrast m the passive flansffir {1? drugs
and mm substancm anrmg a bicfimgfic memlwrana
aeriain substancea, Minding same thugs am bk)“

Raga: metabblitrszs, are candxmted amasa a membrme
wough one «:31? swam} mama Walfzaci firms-
pcm mechmismfi. This type 3f Wafer seems he
acmum is: these mbsiamces; many manually mm?
sing as amim 3:31:15 and glucose; that are me Epiai~
1:13:11me to dismive in the 12:3de and ma; large
in flux»: 4:}: filfterfiflmugb the pews. This type 13f tram ..
part 13 Waugh: m imam: membrane cnmponents

that maybe enzymm c3: same antiwar Weefamt ca-
pabie of farming a sampler: with the drug (at ether
agent} at the surface mmlbrane, after wifich the
camplm mm amasg the membrane Wham the
11mg is released with the carrier ramming m the
arigmai amfam Figure- 11.2 pfasems the simpijfiaci
scheme 92’ this precess‘ Specialized transport maybe
difffirentiafed Exam passive hangar in that the far-
mer mcess may 1:28me“gammted”as me meant
mi flame: presani fer a given subatance hemmas
mmpietel}! Emmi with that snbfianmrmmgin a
delay in ihe”femring”m Rampart pmmss. (Ether
features {xi speciaiimd Wpflfl induda the apeci»
Hefty by a carrier fear a pmfimiar type of chgmica‘i

3 §

1 i

f c 1
f f

Elm-ii} )3
i ‘E‘ i
1

1

m

nutsida mambmne inside:mm..."
Fig. m Active tmmpm mfg-3mm. I} :m‘esmi‘a ea simg
mimtie; i: rapmmmmmniarir: 2353 mmme {Maég‘fiefi
fimfi Q‘Rgfily W Ami? Pimm “2355;435:583

stmcmre m that H hm substanms are trampmted
in? the same mechanism me m1: cmmpetifimy in»
hibit the “wagon m“ the (201225. thm the. {sans—
pm mechanism is ianitexi in game} by sub
flames that mterfm wiih cell matabnfifim. Tim

term mm}: 11:22:15me as a subdassifimtim uf spew
(flaked transmit, flatmates a process with the: adfifi
Emma} feature: 131‘ the mime m émg hing mm
across the membrane against a mmentration gm»
{fight that 13,1 {mm a mmfim 9f iawer mmantm«

11mm m ma {31:3 highermmmmfim m. if the salute
is an ion, agaimt an electmnhamiml potential gar
diam. in contrast in active transpafi, facilézaiasi sis}:
imam is a spenialized transport mechaxfism having
all m? the ahme charaflesisficg Except that the salute
is mt transferred against a cmcentrafim gradimf
and may attain the same mnnenirafim inside £112
mail as that an the: miside,

Many b35131 mtn‘ema as sugars and amim 36:35:
am {mummified mags the membranes ef the gas»
mimestmal tract by carrier pramssea (Imam vita-
mina, as thiarmm, niacin, ribmflavin am:«mm 85,
and drug substances 35 methyldnpa and 331239
mam mquim active Rampart mechanisms far
thai: abmrptian

Imeatigafims of Mammal trampm have often
attained in ms; {at the: site} 131‘ In mm {in the body} an »
imai madels {3: arm»: {3911de king bed?) trampmt
modem; hawmar, recent}? (:91: mam mmials a? 1mm
man mall-intestine absnrpfive 03125 lme hemme
avaflabie 1:3 investigate transpmt amass inmsfimi
apithafinm {1}. Bath pagsiw anti trampummediated
sméies have been emanatedm mvestigate mecha»
mm as well as rat-as {:5 transport

Dissolnfinn and Drug Absorptinn

Fm a drug in he absurhefi, it must first be fliy
mlved in the am a: tha ahsarpfion aim Fm in»
31821128; a drug administered orally in table: 0: my
sake fmn cams: be 3333mm mm} the dragpartideg
are fissmved by the fluids. at some paint mm: the
gamamtemnal mm in Wm in which the m1-
ubflit}? mi a timg is dependent 111mm eiflmr an aticifie
a: bash? mediam the {hug M21210 he dissalved in
me stamach a? intestines respectively {Fig 4.313216
pmegs by which a drug partifle {119%}st is tigrme‘x}
dissalnfim.

As a drug parfi-rsle 1mziergmes diemmmm the
drug mmlemEeg {m the amiasze are the first 2:: mar
inm 591mm meafing a 5ammteci Iaye: c1? thug-
sbiufinn Whiii‘l mvaizyps 1m: smface of the 5355i
drug pam'cke. Ihisr layer 5f smlutien is referred ta 6.3
the éfimim Em Pram this difiusim layer, the
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I“;
Fig. 3.3 nmmmfl diagram slanting the élgzsfivz system
winning {he lamiim final-mi in simgnfimpfim will hair
reampH values

“infirm 5mm

dmg mnlemlns pass mmnghaut the dimlving fluid
anti make cnntacl will“: the filnlfigit memfimnm and
afisfiz‘pnfin 8113113333312 mfilmlles mfdmg mnfinue
In lame the cilimsinn layen the layer is mplemgnecl
with glissolmi drug 15mm film smlam nfihe dmgpan
tide and the: process of absorgfinn mnfinunn

if the waning of flissfilmion {or a given drugpap
tide in rapid, a: if the dmglx ndnnnlntemd as a 51:“
Inner: and remains present in that: may as finch, the
ran: a!) which lnn dung fiemmes absnrbed mule! Eve
primarily dfipgndent npfin its ability tn traverse fine
mmfirnne barriax. Hawaver, if the rain of £35011;-

timfor a firfig particle is 51mm an my be due to the
physlnchamicnl charactarintics 0f the cimg sub—
stance in the {la-sage lam, 1hr: Wlfifim pmcess
itself wnulcl be a rate—Emiling step in the afimxp»
film mamas. Slnwly soluble fimgs saunas filgnzdn,
may not Lani? he absmbecl at a alfiw rate, ihey may
be lnmmylnlely absm‘bncl, m, in 51min canes largely
nnahnmbefi £0316ng anal admfinlstratinn, clues in
the natural llmitafien ml time Ihn? they may :nmain
witlfin the sfmnach fir the mtesfinal tract. Thug;

pmrly salable clings or penny {emulated fimg
mailman may result in .2: drugs mcfimplete :11me
nan and its gassage, unmanned; nut ml the system
via the lanes.

Under nmmal mmmstnmen a drug may fin ens:-
pmea m sea-main in the 5mm En: 2 13:; 11 ham
lgfish’ic mnplyifig rim?) and in the small intestines

in: 4 fit; 10 hams: although {here is substantial van»
atim between penning ancl even in Elm 5Wperson
rm clifferem nmsinmfififinus techniques have been
fisacl m We gasnic emptying time and ma
gasnnmtesfinal passage of drug fmm nations final
(lasagna fnmln mclmiing the flanking an? (image
lemma labeled with gamma—emitting radinnmiiden
Waugh gamma finnfi'gtapfiy (2, 3) TIRE 335ml;
Emptying time £22: a fimg 15 mm: rapid with a 11351:“
Eng 5.19:2:1rlve21ml}P becoming slnwnr as film fonfi filament
is increased Qhangw in gannc emptying time
analog in mfnstinal maxim? can affect drug finnslt
lime and thus the figpmmnity Em: 6mg nissnlniim
and abmrntinn.

Ihfisn Changes nan be afiefleii by dmgs me 1351*
Elam may be taking. Cnnnin {Raga with ammhnlim
ergic: pmpaffinn n.3,, dicytlomlnn HEEL nnétz‘lpty-
line HCL have me ability m slaw dmxm gaafi‘i:
nmpfiing This can enhance the rate: :1? nbfinrptlnn
sf :1ng nfirmally Emma lmm the stnmach anal
reduce the me {3f abanrpn‘on :31? drugs that are pri-
marily afisntlfiefi {mm the small intentine. Alterna—
tively clmgs Mich enhance gastric mnlilityg Lag,
laxatives; may name: name drugs tn mania fit} gunk}?
through the gantmmtfisfiml ayatgm and past their
abserptivn site 35 5mm 3 rate to mime the ammm:
91‘ drug actually afisfirheé. This effect has been
demnnsnated with dignxin whims amnrpfim in
3Wcantly decreased by amelmling gastmn
nesting} motility,

The: aging pram-33 itsnlf may also mfineme gas»
1:041an absfirpllfin. In khan mean gantrlc atlw
it}; in: manner nf alasmptivn calla; Mammal filnfid
film the rate of gastric empnring anti inlesfi‘nal
mnfillty are all damanaed. Howwez‘, flmgs in whlfih
abanrpfifin clepeznds an pansive pram-mes are net
aligned by these factors as much as flame that {in

penti an active nannpmi: memms, gag“ cal-
cium iron, Warning, anal mgazsl A decrease in gen-

fizic nmplying Emammbe afivankagefiun ffir {lune
dmgs that are absmbecl [mm the smmch but dim
acmnragems frn than: nmga Wd‘l are prune In
mid degradatinn; £ng panicllllns, awfiwomynn, m:
macmaleil by stnmach ems-,5; mg... belfipn

The difimlnfinn nf 8 311135th may fin gamma

by the mnrlifiad Mfiyes ~Wfi§mey equal-inn:

«if = min - c.)
in which field: is the: rate filmssnlufifing k :3 the dis»
5311mm rate Canfitfint; 5 is the anxfam area m“ the

dinmlm‘ng snlid, a} is the: saturafion mnefintmlim
of drug in {he diffizsinn layer {which may be an
pmximatad by the maximum snlfifiility m.“ the drug;
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1:13 13953313 Fem: flaign: Bipptmmacmis mm? Phanmmtémtéc: timsfimtfiam

in the mlvent Sifltfie the mam Eager ES mfitdemti
sammtad); anti at is the mmemration of the dmg in
the dimlutim matiimn at time t it; w it: is the: ma»
mntratmn gtactimt).1he rate atdismiution it; gem“
amezfi by the rate of diffimimn of“ statute matemflas
thmugh thtt difmgim Layer 1:11:th batty 9f the am
lumen. The: equatitm meals that the dissatution
rate at a drug may be mamasati by increasing the
surface area {trimming the gamete aim} at the drug,
hfinmasing the 593121311183? at the drug in tha mm;-
sitm Eager, and by tutors emfiadiezi in the: dignity
tion rate cturtmtan‘tg 1;, intiuéing the intenfitty at agi»
tatim at that salt-3m: and the Wm {resetfitient 3f

the matting drug. Fm: a given drag, the fiififusitnn
(inefficient anti usually the mmmtmtim if the
émg tn the {3132;151:311 layer will immase with inmm«
mg tampemmre. Aim, massaging the: rate: at agita—
tim of the {321339in meriinm Mil increase 1:111: rate
of éiamiutian. A retiugtim 131 the tismm'ty 1:1me wk
vent emplayed ta manner mtamt whtrh may be meat
13:: enhance the: titsmtutim rate at a ctmg. Changes in
the pH at the mm at“ the 331133211 which M13310?
the mtuhifity at the drug may be used tr;- advantage
in incteaging 12115501110331 rate. Effervescent, buffemi
mpifin tablet fnmulatimm use $113318 at them prim?
pies m mat! advantage! Data m the alkalizm adju»
wants; in the tablet, the ambit}; of tha am is
enhanceamm 1‘th Wflfit’i} tagger and the 330111“
firm at taxman flim’de agitateg the 5mm: system
1.2., gastric juims. Camequmfi}; the: rate {if aspin’n
ahsmbefi mm the 133me 15 faster than that

aflfimaci fmm a mavemmm} aspirin tablet mums»
tartan. 15th émage tam is atteprahte m tha pm
tient; it pmvt’rtes a qmtkar means far the patient #3::
gain (glitz? Earn a tmubiestzme heafiache; Many
manufacmmm will tttitize a partimfla: ammphfims,
mystalfinaf $311; at“ state: farm :31? a drug that M}! m:-
hibtt tint! saluhflity tharactefisticg needmi m achiew,
the {flawed timiufian ahmctefistim when admtm

istereti Same at these fatten that affect fimg dissm
{mm-a briefly are We} in the 5:235ng para-
graphfi, where-as athats wit} be dammd in
succeeding magma; in whisk fitsyam mtmmnt.

Tim chemical anti physical charantaristics (If a
timg snbstance that tan affect dmgi‘dmg precinct
safEty, Efificam and stability meat be mew}! tit?
Emmi by appmpriate tiranéards in an applinatim t0:
WA appmtral amt than substaimd and mmmlled
thmughmt pméuct manufatrtum

Suffice Area

War: a drug partisie is minced to a targgt nmw
bar a? smafler particles, the total Mam area mam

ateti is tnmseé. Par timg aubatamea that are
Emmi}: m- slmiy gambit; this genmfly msults in an
immase in the mate 9!: dimiufian. This is expiaimti
in thE Physiml Pharmacy Gamma, “Pattitie 3122*
Emma Mtg-a and Dissatufim Rate.”

trimmed marapmtis taspmse m malt}; axiw
mmistered dmgg rim-3 tn smaller garfide size T1813
been repm'tefi far a number? at timgg, ammg them
thmphymnei, a mttfim derivatim titted ta treat
branchial asthma; grimfiflfim an antihiatit with
antifungai activity; sulfimxamteg an antiminfective
smifsnamictfi, and nitmfin‘antotn? a urinary anti—
tnfectiw drug. Te achieve managed surface amt,
phamateutitat manufatmrers frequently 1139 m}
crmézgti pnwtiers in their 5:312:11 (image 13mm: inmb
new. Micrmiaed pnwdats mnsist 12f drug panittes
reduceé in giant ta abaut S micrtms mé smaflat. 3X

afight marten an thfis is acmmpiishecl hybtendmg
amt melting the pwfiymterwsomtfle pawéatfi with
a waterwmtttbte pmtyrmx; men. at pmlyethytene 51;“
mt (£7513). In the matter: state am?! if the timg dig-
acttreg in this; twin: {PEG}, 3 mammals: {3153;913:011
3f the drug in the carrier regultst ”Upon sofitiifimtw
tim, a snlidudigizetsim is formed which {an "be grub
warmed and tabletad m? encapsulated. What‘: this
pawder 15 flaws? in water, the watemmuble mania:
rapidly éifistzlms; "teeming the 1:63:33; salami: timg
envstnped in watt-z, thus farming 3 Maxim.

The use at mittmnimd mags is mt. matined m

axial preparations. Fm example, nphthalmic mirth
ments and tapieai otntmenta utilize magma
€1ng fm: their prafmred mleasa characteristics anti
mmmattng quality after apphtatign,

£1332 m that diffarmt rates: and degmet; of 3535mm»
that: abtainable Barn drugs :35 variant? particle gm;
pmdmts nf that game: til-mg substance pmpami by
m: 13:: mama retiaibIe phamacemém} manufactmm

may result in ditfettmt fiegmes at therapeutic my
Spanse in the game individual. A chain example Qt
this aims mm phenymin smiium 1239511135 where
there are twa tiistinct farmsfihe first 15 tht: Epic?—
release twee, Lea Prompt thtytnin Sardinia Carp-e
mites, ESP, and tha meme? is the sImAdisstxeiutiun

type, 122., Enemttd Phanytain Smitum Capsulaa
1.353}: The farmm has a fiisémtutém rate at mt Less
than 85% in 31} minutes am} 35 recammmdeé ft}:

patient use 3 m 4 ttmaa per daty. The: latta: has a
31mm dissmtmim rate, sign; 15 m 33% in 31} min»
utes; which tends itself ft): we in patiants wtm
could he data-ti less frequently Rename atmalt dif-
ferences in fomutatian it): a number at dtugx and,
drug pmdutstg, it is generafly advisabte far a permit
t0 mntimte taking the same: brand at medicatitm,
pmfldaci it pmdunes this! simmer? therapeutic flfffifl.
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Phyaiml Phamaq Capsuk sill Pflfl‘icjfi 511.16, 511de Al‘fifl flflli

fiismfufion Rate

Pamela aim has an 1:232:11 an 6155511215011 miss {and 5135111311311}: A5 shawn in the Naym-Whifney aqumian:
:31:

“a? -- km; - c;
where acxar is we. rate :31 dismiufim {cancantmfian wiih rename! 1:: time},

k is the dissahtimn rifle cmsmm

S 15111:: surface men of the paniclass
(is is the emcemmtinn <3? the drug in the ihmefiiata pmximiry a? the dismiving particle, 1.3.1, zhe
miubimy n1: 11m émg,
{I1 is 15m cancentmtim 91‘ ha cimg in 1113 11qu fimé.

1t 55 widen: the? 1113 “(If canm: he significanfly changed§ 111a ”Cf is mfien undesr sink canéirims {an ammm
c}? 11222 drug is mad 111-011 is less than 20% a? ifs solubility} cmé "k" comprisas many Farmers such as figiminn,
Tampammre. This Leaves the ”5,” surfing man, as a ham: 1th mm 333:! fine rate :31 dissdmim.

33m inflame in king surface man a? :3 drug will, within msmm increase the: xiiamlmim mm. Circamsmncas
when if may (:33:erqu the rate wmdd induda a decrease in 1313 ”a??acfi¥a surfing area,” 313., a madman
in which the dissnking finifi wnuld £19159 able In: “wa1“?ka parficfas. Waiting is 1113 firs? step in 1113 dis-
sohflim process. This can be éemansmksd by vismiézjng a {31?5 find: dinmfiket by 1/34 inch thick minim.
The sufiuca men: a? the 1:351:51:an be. Emmasaé by cin’lfing :3 mrias a? “if I 6 inch 110135 in {he tablet Haw
was, wan thmugh the surfme men has bean incremeti. 111:3 disfiufim 11131:}. 1.13., 1212121311. wauid m}: mar}
marily be abla 11:2 peneirake: ink; the saw hmias due: 10 surface maxim! 31:2,, and displaca the: air. Ari»
smbed air and mm finders can dacrmse 11m afiecfive ans-Face was {234: damage Farm? inciuding pnwdars.
“(his is 11m mason Rm? parficis 512a mémfim dame: no} aims rasuif in an increase in dismufim mm
Cm ma (355:5 visuafize a gamer first has beam cmminumi {o u very fine: state m‘ subdivision and when
it Ea pinned in a beaker a! avatar, the mafia: Hams cine 1:: 1113 entrappeé one? odmrbed aim The ”effec-
tive sadism area” is M? the same as 31% 21mm! "surface area” a? khe resuming pnwdar. 

Patients win; an: stabifizefi at: me hand 1:35 thug
*5;th am he :thched tn: marker unless neces-

gaxyk Hawewer, When a changa 1g 1712333333 appmw
maze 1350:2121 m 32:135sz mmmtmtims {If the drug
mama be manimrad until the pafiem’is stabilized
cm the new pmriust.

maximally a rapid rate 0f dmgabmrpfim 1;; mt
dated in a pharmaceuficai preparafim. Ramamh
phamarrism 1n prmrinfing snstainefi rather than
rapié acfim in mrtain prepamfima may waging
agents nfvaxying pam'cle aim ta prmicie amntmfleni
disseiumn and ahempfim pmcega. 33mm cf
the physical Mm? primiples nf parficie size re-
fiucfim and the relafim {if parficie size in surfam
amaze dismiutimn, anti 5121111333112}; may in: Eamci in the
Physical 1311mm}? {1353mm in Chapters 3 and 5.

Crystni or Amarpkom Drug Pam

Sam drug mamfiais my mama“ as pure crys—
tafiine subafamszs of definite ifienfifiabia Shaw 0:

as ammphms gram-Meg Whitman: definite strum.
The ammphms or crystamne chamcter Qf a mug
substame may ha (15 mnsidemble impnrmnm m m;
9352 a} formulamn and handling, its chemicai stab
1:111ng and, as has been recent}? shown, even Its biw
magical activity. Sexism medifina} agents may be
pmmced to axis: in either a :rystalfima at an mm
13113115 mate. Since the amorphcmg £01m of a mem«
1:23 is usually 12mm amiable than the (immune
fem, diifmm mmts 23f (ling absmpficm may re-
sult with canseguem diEfemnces in the degree {3f
phamamiogjc amivity chaired {mm each. Expefiw
megs with tam antihirmc submmeg, nmnfiimm

and Chiaramp hmimi palmitate, have revealed that
than»: matarials an: Emfiafiy inactive: when ad»
ministered in mystafline farm, but when they are
adminismmd in {he amarphmm farm, absarptim
Emm the gastmimestimi tram pmmfis rawgfidiy mm
good fixmpmtic reapmse. In mfixménsmnceaé my?
tailing farms {if dmga may be mail because czf
gream‘ stabflikythan the mumpmnimg 3:11:1thng
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1113 3395.239 Farm 33mg“: Eigphmrmcmfic ma’ Pkammkinetis Camizimlim

Eamsl Fm: example? the mmfiine farm cal” peni«
:fllin (”3 as either file pntassium a: sodium salt am
mmflarably mare stable than the“: analagms amm-

glmus layman “films? in fommmm wart: inmlving
penizillin 13,. the crystalline Emmaam preferred and
result in Excallent therapeutic mspmse.

The harmmal gubstance insmin wants an-
nthar atriking example affine different degree 3f aim
{MW that may result £33m the mass: {3E éiffemm phys«
m1 farms ml the 32am medicinal agent“ Insulin la
the mike pmiflple 0f the pancreas gland am: is «riw
la! n; the may-l mataballsm Inf glumaa. The hm-
mme is maimed by m marina The first is by
extracfim pmcedums {mm either beef m purl: pan»
areas. *l'he gamma game-ass inmlveg a finsymhefic
prmesa with swam; cf ESfil‘ifl‘ifikifl mix; lea, lemm-
binam [mg lnEulln is usgd by man as mplammml
ihmp}; hylnfiesfiom when his 12mm pmduction oi
the harm-mm l5 inmffici’ém. Insulin is a ymt‘ein,
which, Wham mmbimefl with an: in the graaemm mi
acetate hulfm; farms an ammely mmluble zinc—
insulin mmplex fiependmg an me 123’ ml“ the as?
male buffer salumm the: camplex may be an ammu
plmus precipitate as a trystallimz material. Each
type is pmrluced :mnmemlally m take advantage mi
their unique ahmrgfim characteristicsy

The 31310:}:th mm referred m 215 senzilmm 11:9»
5335:: m Prmmpi; Insulin zinc Snspensim; USE: is
rayldly absmhed 13pm intramuscular m m‘bcula-
necms {under {ha skinl mien-flan, The larger £1335“
talline miefial, called flimfenéefmflm oertenciecl

[mm film: Sumnsiom US$11}; mama 513%}? at»
5(1er Willa a resultant hangar (imafim of acticm.
By combining Ehe tum types in mans grams-113115,,
a physlixism is Sblié m pmvifie his Patients mm im
termmfiiate acting insulin of «raging fiegmas 32‘ my
set. and durafim at? acacia. A physical minim: m“
2799:; ml the tqmalline {mm and 313% as? the 3mm»
plasma farm; wilted farm? £35330: ax Insulin fin: 8115*
pmlnm USP; is commercially availahla am? pm~
fides an intmgdiala acting insulin prepamtimn
that meals the requimmentg all manycliabetim

Same medicinal manuals that {9:631 in my?

laillne farm are capable Bf imming dififeram W3
Elf mfials, depending 11320:: the mndlfims (”km—

paramm salient, firm} under which matallimlim
ls infincedfhig £350?th Wham}? a single alumni“
cal substance may exist in mmthan me matamne
Scam, is knnwn as”pmlyxrtmphism~”0nly am farm
:35 a pure rimg snbstanm is stabla at a given 1m“
paramm anti pressure with the other farms! called
mamtable farms! tmwrting in time {a ma slams:
crystalline farm. It is lhmgfme 31m: unusual far a
metastable farm {if a matiiciml agent m change

farm even when present in. a cmmplmed phamzae
seminal greparafimr a] lhwg‘n the time requireé far
a camplete changg may Exceed the nmmal shalfi
life a? the pménfl Emelf. Hawewn fmm a gharmm
cmttieal 5mm {if vim any change in the cryml
gamma 9f a merlmnal agent my critically affeat
the stability 21ml even the therapenfic affimcy 0f the
precinct mwhich tha CQW$iQn takes place.

Thevarious yahmmplfic {mm a?the same chem .
ital generally dilferin many grhysirzal pmperfies; in.
finding their mlubflity and dismlmion :haracteri3~
tics, which are all prime impafiame m the rate anti
extent :11? drug amalgam mm ”the bmdy‘s gyatem
These diffemnces are manifest an long as the drug
15 in the mm} state. {Dane 514311100151 13 szfifectecl, the

flifferem 5mm are mdistimgulshahle one from anw
asthma ’I‘l‘mereffirel diffearenms in iimg amen; phar-
macanfieally and therapeutically, can be expected
13mm polymmrphs mntainecl in mild finsaga {mm
as: well ag in Equitl mmpamlon. The 11529 of memah
able {terms generally msmtsir: higher solubility and
Elissmlutim rates than the resperzme mhle crystal
farms all {her same drug, If all rather facmm Imam
mmmm, mole rapid and camplete drug @113st
firm will likely msult {mm the metastable faring
than Emm the. stable Emma a? the same drug. €31“: the
miller hand, the stable palymmph is mum msiszant
21: Chemical {legraéamn anti banana»? {if its lame:
scalability is frequanfly preferred in phammmmfical
msyengims ml inmlmlpla timga If metastabla farms
are sampling-lac} in the prepazaaim BE suspensions,
their gradual mnversim is: 13m atable farm may be
accompaniad by an alteraficm in the mnsismmy
sf the suggemim ifseif. thereby affecting: its per»
mam. In all hmgg, the advantages Elf the
metastable crystalline Scam in terms of inmasml
physiolegil: mlabilfiy a? 3152 dmg mast he halw
armed aga’msl the inmaaed pmslmlr stability when
stable: palmmphs elm emplgyai Sulfur and carfiw
acme acetate are: mm examples mi drugs 3131;231:515: in
more £13311 an»? malllna {arm and an: frequently
prepared in pharmate‘miml suspensims. In fact.
mfilmne acetate is mailed in mm m at least Eva“:

riifferem mialline lama it is 1123353211:- lzznzr the
mnmerfial pmdmts of MCI manufacmrers in «till-
{fit in stability and in tha fixerapmtls: effenl, de-
pending 11330:: the crystalline farm «of the dmg used
in tha mammalian.

5:13Poms

Tm éimalafim mm of a gal: £23m: sf 21 0mg is

generally quite cliffamm fimn that if fine parent:
mummd. Sflmm and pntasgimn 53113 mi weak

InnoPharma Exhibit 1091.0014



mmge Farm 1mg»; myhémmmic ram; Pfizmrtzzmkmmk: mgidmmm m

mganic mas and hydrocmmfitz 5m :31 weak. arr
ganiaz Eases dissalve much mm: reazifly than {its me
raspam'va Ema acids or bamsfme remit is a mare
rapid satura‘dm :3: the diffuaiim layer smrauming
thfi’s dissniving particle and fine wagequam mare
rapid :iiffusim a? the drug m 111% absmptim 51:515.

Mmemns empires could be cited m demum
stream the increasezi mtg sf dag digsulufian dim m
the use a}? the $212!:me 0f the drug anther than that
Ema Md 4:: base, but aha fnflewing will suffice; the
adfiin‘on mi 1113 ethylmediaxmne tummy m that»
phyfiim magma the wares: 531111311131“? 0f that:-
;zhyMne 5 -f01dffhe 1.15:2 cf the: ethyienediamina 5a}?
:3 thenp‘hyfline has; aflnwad the fimlflpmemt {If
mai aquamm 5911;131:315 of theapirrylfine and :iiminw
Glam the mead m use hydraajmhmiic mamas, Egg
efixirs.

01%;}? Factors

"fine strata (313(39de at}? a drug mniemia can af—
fac’: its sis-Inhibit}! and pattern {3f absmplim. Usually
the anhydmm fem Qf an (3:33:11: mfliemle is man:
readily salable than the hydratad form This char
acteristic was demmmated with the rimg amp-i-
ciflin, Wham the anhyfimns farm was :9th {:3 have
a greater gate of mlubflity “man the mkyrimte form
{éLThe rate of ahgmptian Em: the anyhfimus farm
was greai‘er than that far ma :fihydrats farm of the
drug.

Once: 51191311112:me a drug is placed in tbs? gas»
Knmtesflnai tract where "1:3 gainbfiit)?‘ man be aim
Emmi mlt ml}; in): ma pH {if the anvimmmm, but
by the nmmal camps-mama 131‘ the mm and 'che
faadsmffs whinzh may be: gragent A drug may im
153mm: wifh time oi the aim: agents present in mm
a :hsmiflal mmplegx wraith may result in {Wired
émg golubfijty and datreamd rimg absm‘pfimfl‘he
classic: 33:13:3er 3f this campiexatim phfiflfimfififlh
is that which occurs batman {magma ma-
mgueg ami certain mantis; £123.; calaium, magne~
311ml, ainmimm, remlfing in a :32ch shamp-
ticm 3f the tenacyciima derivative. A1513, if the drug
bemmes adambeé mm insaiubie maieriai in the

mach; {£3 avaiiahfiity Em" abamptian may be mirew
spandMgly reduced.

Binavailahifity and Bioeqnivalence

The term mmmbflizy describes me me and an
tam m which an acme dmg 1313;211:5211! m therapauw
tit: mniety is abmrhad from a :img pmdmt and he—
mmes available at {the site :11 fimg airtim. “mm mm
mmmm refers: m thsz mmpmmn aE bimvaflm

ahmties 0i differmzt fmnuiafims, drag ytflducm, in
batches 0E the same dmg panama:

The; availability m the binimgm system a? a
mug substame formulated mm a pharmaceutical
pmdnfit is integs'al m the gmais 13f (Image farm
design and parammm to the efifmtwsmags mi the
madimtim. The gméy‘ Inf 3 drug‘s bimavaflahflity
:iepzemis an the cimg's absmpfinn a: {mm}: mm
the systemic cirmlafinn, and sméfing the pimp
mamkineti: pmfile ml” the arug mimmatahsfiteis}
me: time in the appropriate biaiagit system, agfi
bland; plasma, urine. firaphimllgg flammability
QE 2: drug is pfimayed by a macenrrafiawfime
game of the acmfinistezed flmg in an appmpriata
tissue sysmm egg“. plama {Fig $1421“ Sherwi-
abiiity fiata are mad m determine: 1} the mam?

m: pmpmfian {sf drug ahmrhad {mm a £mmn£a«
firm m flmage mm; 2) the rate at which the drug
was: abmrbed; 3} the duration {3f the fimg’s prey
mm in the bioingir fim‘d 9: tissue; and; when
cumlated with geatiem mspcmsa, and 4) the: gala-
timship fiemean amg binfid Imam ané fiinicai
efficacy and manicity.

Ewing the mama develapmem gages nfa mm
13052833 drug madam; phmmacaufical manufiasrumrs
employ hiaavaflabflity smdiés m mmgare different
Ear-mmmzmg of the rimg Substance m asmmxm the
3:19. which 311m the must dasimbla abmz’pfim
pattrsm Later, biaavaflabflity studies may in: used is:
campam rim availability 9f the dmg substance 17mm
rfiiffemm pmductim batches m‘ the pmduct The}!
may‘aim he met} its cmpare the waflabflity {3f the
drug substance {ram difiemm dmsaga fem {as
151133315, aapsnleg. aka-aim, £112.33 :31“ {mm the game
flange {om pmduced by diffemm {mmpfiiling}
manufacmram

EBA Bémmaimbifity

Submissim Requirenmnts

’11»: F331 mains: biaavaiiabflity {flats submia‘
aims in “the fafimving instances (531‘

1. NM 3mg Applicafmlts {MIDAS}. A Bastian 0? each
NEE. is regained m desm‘ba the human phmma»
mkinrafis: data and hmm bimvafiabfiity (231m :3:
Mamafim guppmfing a waiver 22f the bimafi -
ability data requirement {Se-s: waives“ gmvisims
Miami-Lg).

2‘ gamma Mm: 9mg Appfimfims W5}. in
viva bioavaflabflity data are mquired miess in“
’émnatim is pmvideé and accepted suppmting
a waiva: {3? 11113 reqaimment {see waiver previ-

simg faflaw‘mg}.
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Peak

133%" .

2.0Averaga56mwncenlrafinn{magma
121;;ng Fm My: Bingmmmmm cmg' Fhmnmécfrmfic mifimflimx

Time a? peak
mneamraflm

Area uncle: ma
serum canmrflmfim

,u' time: sum; (8-12. hm}

21.5 “1% rs: hearsmL

8 B 11) ‘12

Tima afier drug adminiatratim {hams}

Fig. M: 3mm mmmfim~m mm 93113393133 peak Migh: mmmfim me a;pm}: mnwxmsx‘m maxi mm Meier m:
mm {Cmmsg {if 11).}! Chafing {mgAR Mam, The 0mm (Emmy)

3. Suppimmml Appiimfions. In vim 510312233me
{3313 are mquirad if there is a change in the;
a. Manufacmfing pmtzess, pmciuct fammiafim

in {image mengthl beytmd the firiafiona
pmvitied far in the appmved mm.

11 Labeling, to prmride fast a new indicamn in:
use nf rhe drug gimme? anti: ifflhfical smriies
are requirefi, m guppon' the new imitatim‘

c: Lahefing m provide far a mm m mammal
dnsage :6ng far a spatial patient papnla-
mn ($3., Mama) if criminal studies are ran
quirefl m mapper: the: new at mammal
amage regimen.

fimnditicma (jade: which the FHA may mfiveihe
Ln-v‘vim bina‘milahfiity reqmimment imlnda:

I. The pmfiutt is. a 5131141111911 Eniencieé 5:3?er Em
intravsmm administratiam and maintains ihe

same mm? aga-m, in the same mneantrafim

and 3031mm a5 a marina: previwsiy 3;:de
thraugh a full ND&

2. The dmg pmfiuct is afinfifigemfib}? inhalatim
as a 333 m: vapn‘r, and remains the game acme
agent; in the same :3ng farm; as a pmfiuct
prefimsly 3mm thrmgh a Full NBA.

5. The (img product {3 an anal sciatica, em 537m?!
tincture a: 521me mixer 50112121113523 firm and

cmmains the saneactive agent in the sama mm
centrafim as a previousiy apprcwed drug pmdw
mat {hang}: a 11131 NEAL and mmains m; inactive

mgreéignt imam is significantly affect 31mm}
firm of me active cimg mgeéiem.

:1. The drug pimuci‘is a {mainstay applied preparm
C3011 {2213? mimmt} mtemeci {at 113m mmpen»
Tic effect.

5. fits: drug product is an 13ml tinsage farm that is
m}! intendefi m be absmrhed (3.3., embark? m ra~
:fimpaqme medium).

63. The drngpmduct is a 51331:} ma} (image farm that
1155 hem“: dzmanslmted m be iciemical, m SUffi‘

fienfly 33115113; in a drug pmdzmt that has met
the inv‘vim bimvaflabflity tequimment.

Mast <3£ flat-:9 bimavaflabifity gruéies have been apA
plied 1:; drugs mmainmi in 5011:} damage fem:
intended m be afimims‘mrefi firmly in: mmmic e29
fact; The emhafiis in $115 ciimcfim has 12mm pfi»
mam]? due :9 the pmliferafirm 13f {ran-(pairing pmd*
um; (m M markai in recent years; partimflafly the
nsmpmpfletax}? {generic} mpsules ami tableis, and
the knwlaéga that fiert'airx émg entities when far
mulatefl and manufactured differently intact $95113
desage imam mparfimfiafly prams m variations. in
tamingicr availabilii}: Thus; the prawn? ciismafiims
MAI be centered mad 30111:} (image fem. Haw
ever; this is nut in imply that system: drug mgr?-
fion is mt intended Exam rather mates of admizfiw

11mm :1: 91:11:31: 2:1ng Emma; at}: amhimvailabflity
Emblems may mt axis: from these pmciwzrs as
wail. Indeed, drug abmrpfian fwm Gather mm is
affected by the physimthamicai pmpmias 0f the
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flamge Fm Swim: Empkgmamm and Pkmamkfimfla Causiez‘gmfims 1.13

(1mg am: {he .fmmflative and manufammg :31}

13:32:15 13f the tic-gage farm degigne

32001:? {9? Serum 9r 13513511111)
Ennrentmfim~Time Cums

Fnfimw‘ng the ma! administratimn sci a mfisficm
mm, if131on samples are drawn 5mm the patient a?

specific“ time intervals and anaiymd its: fling mn-
termx the rewiring data may be platted on ardinaxy

graph gaps? 13:) yield ihe type: 43% dmg bimd 1:21:21
curve presmfed m Figum 43%. The vertical axis 23f
this mm 01121131 chaxacmrisfieafiy presemsz the can»
ammtim mf drug 1112353111331 ihe blmd {or 53mm :12:

plasma} and the hmmntal axis magenta the time
the sampiss were mhzamed fallmfing the adminiw
{ratim of the drug. When the drug is first ama-
tareci {time gem), the bimd mmmtrafian vi“ the

drug 511mm aim: be 334211}. As the fimg passes mm
the 510731th andfcxr integtine; it is mleafied Emm the

damage farm, eventuany dissaiws, and is abaorbaci.
As the sampling and analysis cantinue, the Mom
samgzles reveai intreasing cancemmtims of drug
until the maximum {pg ak) emcentcatim {Cmax} is
reachadffhen, thfi‘ blond 113%? of that: drug pragmsw

swab: datreases mi}, ifm additional time is given
Miami}? {311$ in mm The dimimghed 121313121 level
:35 flmg afiar “the peak height is machaci indiaatag
that rim ram :12? ding aiminatian {mm 1132 binod
stream is 3‘:th than the, rate of drug ahsmgtim
mm the Mam? mm. “fling absmptim aims
mt Emma-53m am: the 5742211: bimé have} is reaahed.
but may mnfime Em. same tima Similarly the
53393253 :15 23mg efinfinatfion is a mminmus ma II
hegmg as man as the drug first appeam ”m the black":
stream and manners: until 3.11 mi the 0mg has hem
eliminafied. When the thug ieaves the blmd it ma},
be fauna it: vamus baciy tissues and «£2115 for which
it hag an affinity unfi‘i 11111111313313; it is magma as
gush 131* as drugmetamiites in the mine Gr via mm
mm: mute (Fig. 4.5).Aminal3s’sis fix the drug :3: its,
metabalites may be mad 13:: infiimte: the extent :31
drug absmptim mm:the rate mffimg ei‘mimtim
Exam the may!

ParametersfarAsgessmnt and
Campnrism affiimmflability

Im ciismmging the impartam parameters 1:; 1m mgr
siziered in me mmpamtive Mum—3:51 :1me 1214:2136

mo

Elms; at Abgarpfim SR:

3::

mmahmims

g 513
a: pmg in 80:13
‘5
Ea
2‘ ask

m Emmmd 3mg

29

1! A .
n 1 2 a 3 5 B 3' 3

Time mummy Llama)

Fig. 45 1mm mm 3f Mag in the my {Reprinmé whiz pgmzisax'm flap: fimz'aaci M, 321m 1111. minim? é’fimmmkimécfi
31:3 Ed” Pkifasfafgfiéa: Lea: @ Pafiigsfi 2939.}
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11% Besege Fem Bestgn. Eiapeermeexeie emf Pfiemmemfic Cmsiciemfime

level were fefiewing the me: admireemfien ef sin»
gie deeee cfnee {emerges ref the same {3mg ere
tity; {Shades and meme (6) 313% Ehe faflewing:

e Peek Height Cementretien (CW)
The Tma ef the Peak Ceneeneeem Hm.)
"he Area made: the Bleed {er eemm er plasma}
Concennefianwfime {Sense {AUG

 WW?"

fleeing Figme 4.4 es en eeemple, the height 23% the
peek eeneerxtrefim is equivalent it.) 4.0 pghnh of
eimg in the serum; the time :35 the peak mneemzee
tier: is E heme after edefinietrefiem and the area,
under the curve Emm {3 to 12 heme is eelmfleted es

215 uga'mL x hemeThe maerfing emi nee ef these
parameters are We: explainea ea foflewee

Peak Heighi

Feak height eeeeemrafien is the mafimum drug

cementretim {Cm} ebeerved in the bleed plasma
er serum fellemfing e deee efthe drug. Fez Cemen-
eienel engage fixen'szeg ee tebéete and eepeulee, the
cum m1} usually em at eniy a single time point
refieieed :0 as 3“er The meme ef 531113 is usually
meeeeeé in. tem of its emeemrerjen in reietien
be a specific eeteme efbleed; serum, er piesme; Per
example, the emeemrefim may he expreeeefi ee
game mL. engine}: er mg’e‘: {3133100 {111.}. Figure 4.6
eegices eeneenfiafienrfime emee ehmring differ~
em peak height mneentrefiene fer aqua? mama
we drug mm me different: femmafiens {mew
mg anal amuserefien. The hefieemei line amen
eereee the figure indicates that the minimum effeem
Ree cementrefim {MEG} fer the drug eubstanee is

Averageserumwneentral‘pen{Menu
{3 M 2. :3 4 e 3

“me efier drug eeminTetresim (heme;

 

e0 mgfmi. This means that in ere‘er for the yeti-em
m exhibit an afieqeete eeepenee en the $3.13, this
mneenerefien in the bieeci must he eehieved‘ {Zem ~

paring; the him levels :3? drug eehieveei after the
anal edminiefietim ef eqeei deeee ef Eemulefiem
“Wendm‘fin Figure 1156, Eemmletim'wwifl eehieee
the required tame {was ofmg re preduee the de
sired phemaeelogie effect whereae the eciminiefie -
lien ef mmaeeneeeeeu met. an the other hence

if the minimum effeekiee meeentretiem fer the 61mg
was 2.0 pgimL and the :memuem teexie eoncemxw
tier: MC) wee emf} pgme as depicted in Pigme
#13, equal degree ef the {we fermxfiefiene week: re
eel: in 11035:: efieete predueed by femmetienflfbut
eniy desired efieeee by femuietim ”Emmi: ehjee
five in the mammal deemg ef a patient is he
echimre the MEG: but me fine MC

The eiee ef. the dese efinfinietered infleeneee me

bleed leeel eeneemetien and Cam fer the: drug
substance Figure 4.3 depicts the influenee ef dose
en the bleeci sieve} time curve fer a mmmece
drug eeminietered by the eeme make and in the
eeme deeege 53m. in thie example, it is eeeumeci
that all deeee are mmpietely ebeeebeei (me eiimi-
meted at the me retest see the deee inereeeee; the

CW 25 empedienetely higher am} the areemnnfler
themm’e {AUG} pmpefiienaeely greeten’l‘he peek:
timeffm ie the same for each deee.

Time ef Peak

The seemed parameter as? impemeee in aeseee—
“ing the mmparefive binavafiehfiity 2231‘ We: female
time E5 the time ,reqeirea re eehieee the maflmum
Revel (315 drug in {he bleed (Tm). in Figure «$35, the

 

'10 13 1:5 16 20

fig. 3&8 3mm mementfee-time mme skewing {iéfieimt emit high: cemenmmfie equal memes effingfiem me :31}
Wefimufefimsfimeemg em? edereneemfim {Seem cf11!. Eunice emf A .K meme, ‘11:: Upfikn Cemmg.)

InnoPharma Exhibit 1091.0018



Smge Fm: mfgn: stphmmmmzc mi Phammgieamfc Cmsxmmns 115

 

 

 

F”n

“Farmuiafian A

Averageserummncamamn{msgme}
6}“ 5'5!

913123;: E 3

Area

{0420 hours}

M a a 33143"??? "x mum
__..., _ FEE

far-- A mam mL 2-; hours
*rfleuiw0*!“f‘!*§*t*r~rflqwrfllfld* MTS

N U
E5I EEsafEEE’t

gmCl

1!) 12 M 16 ZED

Time after drug; afimsnistraticm {hams}

fig. :1? Sam»: mmmmts‘mmma mama skewing peak my:mnmhmms; peak high: times; times :3 mack minimzsm 93%
52;: memngtim {MEG} 55ml ms mm 3329 sum-‘5 firr 3mm} mam flg‘ émgfiflm rm: fififi‘armtfammmms fimwirzg mm
mmmm {Confiesy eff)!" (3:311:31: rind £3?“ 91331219? 3318 21mm (Tammy)

time required m achieve the peak serum macaw
Haitian {35 mug is ‘3 2mm Em farmuiatian “’3?" anti é
hears $0: famafiafim’fifims parameter reflects
the rate 05 drug absmpfien fmm a Emmxflatim, If is
the rate 015 aimg abmxpfim mat demmfinea the
time neeried far the mmmum effective: cancentrw
than it} be machefi and thus for the fnitiatim [if the

£133de phaflnamicgifi Effact. The mite 3f drug ab-
smpfim 333m mfluences rim periad (WEE which the
drag mixers the "£31on stream and mmefm afl‘mg
£319 agrarian 3f time that the: $111315 maimeined in
the bimxi Leaking at Figure em, fermnlafimfl’fil-
1mm the drug in reach the MEC mam 30 minnkes
{£111an 2mm: Msmtim and a peak mmmirafim
in 1 Mar. Femuiafion"fi"has a Elma:mt? mf “drug
Meme. 13mg fmm thig fammlafim reachefi the
ME: 2 Emma after administrafim and its peak can-
cemratim 1: hours after aflministratim. Thus first»

malafimn ”A” 53mm {he grammar rake :35 {3mg ab~
snrptim; it flaws mug in 15:23:11 {mm the MEG and
its peak height mama: than drug famxfiatmn "B.”
{:m the rather Emmi Esmulafim ”’3‘“ pmvides the
greater duration sf time im- {3mg cmmmtrations
mafintained 3W9 Em: MEL] 3 hours {13mm 2 m 10

11mm fizflmwing atimirfistmfim} m S 123 hears
tfmm 30 minutes are 6 hams fafimfing admxfistmu
him} in: farmulatim “fir "T2115, if a mpid {amt a?
51an is mm, a immmmfln similar mW'wwSfi

be maimed, but; if a, hanger aimatim 9f acticm rs
fiesimfl rather than a rapid mam sf 3mm, a {mu
malatinra gimilar m“B"waui:1 he prefmaé.

  
 

Minimum Eflecliva Cancammfim-mmmwmmeA-flpkw‘M-‘nflmuw81mmDrugConcentration
Tame

Fig. 43 The frgfinerzca éfdosa 9523 6»: 31m mflmrcé {$1311 dmg
mWMH-fiimmm mhm threefigfl‘mmtdxms affix? same
6mg are Wmmfi axed {he rates afdmg 5553mm magi
aimimfimmaeqmtfierm fiareesiwssfi m 100mg, 3 n“- 88
mg, C‘. m 512? mg. {Repfim‘afi mm pméssfm flan: Hedi: Cf:
mepzs in {21131;}:an Pkamamlegy Esammzlt; 3f Biimmfiaifib
égzm Bfmmmm 1% Upjekn Sammy}; 1m}.

in mm; change; in the mm mi 51mg ahsmpzinn
wit}; (malt in changes in the mam-ea :31: both Cam and
Tm. Each pmdmt has its awn chmcterigtic rate of
Ella-at.rgwtimw Wimn {he rare 1:}? abmrptim is my
greased. the If:mam is Iamred and Tm: mam at a
Latex fime. If mg times of Elma drugs are rm: samfi
and pmsumed sampletely abmrbefi,‘ as in Figure
43?. {ha AUG far each is easemtiafiy the same,
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115 fies-:23: ram Basign: Béapkmcemia ms! thmkmm: ifmr’dmtim

Area Undar Hm Serum Canoentrafian
Time Curve

The area under the cam {AUG} (If a mncenhfiaw
fionutime plot (we fig 4A} is cansifiered rapmsenfi
tafiw :31“ the item} maxim :32” drug abmrbed mm the
firmlafim Engraving the afimirfistrafim sf 3 5mgie
tinge of rim: 31mg. Equivalent dams czf a 6mg, when
fun}: mathefi mania maxim the same AUG. This,
ma curves ciissimflar in teams 23f Freak height and
time :33? 12:333.; a3 theme in. Figure 4 2?. may be similar
in terms 0f araa under the mm, am} thus in the

31mm: of drug absmbm As mdicatefl in Figure
iii} the grass, made: the curve 501“ fnrmtflatimn‘w'is

31H gym}. m hears and Em: Emmuiafim”8”15 3&2
pgimL x ham, essamialiy the 9mm If equivalent:
desert of drug in difiwem farmulatimn pmfiuce 2i?»
farm! AUC Mums, differmaes exist in fixe smart: sf
absmrpfian hatwam the Earmalafims. Figure 4.9
depicta Cmflenmfimnfime was far three differw
em formmatims Bf aqua} amomzs of drug with
gram}: fiiffemm areas Linda: the mum. in this fix-
ample, famuiatffln ’3” dammit a much greater
ammunt mi drug m flm Eimflamry mam man (in?
the mm mm fmmniationg. in genera}; the smaller
the AUC, the less dmg ahaorhed.

The ma sandal? the time may ha magsmeé
mafixemaficaflfi using a tedmiqma known as the
mpezuidai mm and is repented in mum: of drug!
valume 91‘ finisri X time (sang,r pgme Ext hams; gmm
x hours; em}

Aimrfling to that irapamiflal ruleé the m3 Ema
math 3 drug cancentmfinmtime mm: can be esti*
mated thwagi‘: 1hr: assumpfinn that the: ADC can

 

 
 

 
M3

Averageserumamnemr‘amn{magma
2 3 4 a

Time afiw drug aciminisirafim {hams}

be mpmsenmi by 3 53111352 of trapemids {quadrfiat‘
era} pianes hmhg two paraflel and ma nmparalw
lei sides}."fhe mm: AU? maid be {he sum (if the

areas 9f the individual} tramzaifis. The area (If $3611
trapaauid is maimlamd taking 1326;,+1 + (433:: m
E144}: Wham (in and t“ are drag mmemrafims in
the hbflfl piasma; mt 3mm, and mm, respecfiveiy
The n33 af the trapemid 13 demonstrated by the
data repmduaed in Tame 4.3 anti plmfied mm a
plasma drug{emanation-time mm as shm "m.
Figure $010:

The {mum {F} (m: biwafiabflity} sf an many
aflmixfisiered dmg may be calamatad by tamparin
sun of the MFC after 0:31 admizfistratim mm m:
nbtamed aim: miravenmm aémixfistramm

F :3 muchmfiflumixmmm

In practice, itmum be {are far a 13mg to he mm
plate}? absmbm mm the airmflaiion mfimwmg ma}
administratim. As mmd semi-21;. many mugs um
siergn the W~pasa afiafl rewiring in scam-a degrea
13f metabolic degrafiafim Emma entering the gem
natal firmlatifin. In addifimn, Eastmg 0f drug Ema»
act Emmtflatiam chug éismixmm, chamscai and
physical mtmctims with the gastmimestinal mn—
tenm, gagtrir: 51:1pr rim, Nesting} mmflityp anti
athers muibuta m the mmmplete abmmfian £25
an administemd adage af a dmg. “The (11:31 dasage
Strengfim {3E man}; mmmarmal pmfiufls are ham—d
an mnsidszrafimm Bf the pmpnrfimn {If 312 time ad-
ministemd that is: expacmd m be absmbed and
avaflabie m its site DE actim in wife: in pmdmte {he

M93

(04 5 haum}

HAafiQ‘B—gngf‘“ x mum

am-wo Bxafimgix hamsmL

awn—«a 3:. 1m ””9 9:. hoursml.

3 12 13

Fig. 4.? 5mm: mammfime firm max: fismfingmfic Misfit mgrmmfim, peak Might rim mi mm naém‘ fin:W3%:
93m! semmmm afdmgsfmm three dgfifermtfikmrdafihnsfiflmifig ml miminisfiafim. {mwysf5mm £3}: {33‘33311:: AR, The
13mm Cm.)
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mange Ram: Best‘gyz: stpimmgcmiéc amt Fhemmmkfnefie Camsiéemziflm “if?

Table a3. Emminafian of am: Using the Trapezoiéai Rule it): the Fnliowing Flasma 11mg
Cmmnmtinwfime Data“ 

 
Smgfie {r2} Tim {131‘} flame: C‘mmmfim {@3113 311mm”; {p.gimL K hr}

1 a a 22$ 1:0 + 1x35 «« a; m 13.23
2. {315 1 x {1 + 113:1 » {3.5) mam
3 m 11 :22 {u «1 2339.5 u 1} «tam
a; 1.5 m a; (23 + 35:11:: - 1.5} m 14.51)
s 2 3:: 5:: {30 + 213:3 - 21 m .550
13 3 21 31:21 + Ems; » 31m mm
*3 a I? 3:; {1? «1- me ~ :1} «x 33.11::
B a 9 as :3 + ms w a} m 13.11::
a a 4 M4 +2}€10~8’} =§m

m m 1 1% {2 + 11211:: » m) «a 9.91}
11 32 1 5; 1:1 + mm - 12: a: 3.0121
12 18 {I am: a 1:25.08 

*Repmtezi with germissim {mm Um {:12 (mama in Clinical 0hanmmingy. Emmtials mi Eiuavaiiabfim and Bina—
qnivalsznce.‘me Upiahn {‘hmpangy; I???

desireqi drug blond 113%} 331610: therapeutic re“

33mm The abmime hfioavailabfiibt Eofimflng ma?
(lasing is generafiy campareé m intravemus 130%
mg. A3 Exampiesl that: mean ma} ahsmpfim m“ a
66:5»: (3f varapamii {(131311) is; {sparked m be Qfififi;
anaiapzil Waaatec) 613%; fififimfi {Cardizmfi «31130111?
40%? and 113111913111;me ahmt “25%. Hawever,
there is large intemnbjeci variability: and that ab-
gal-bed dams may vary patienmmpatiem.

Bioeqnimflfence of Drug Ffociusts

Ex great 13231 {sf discussim and scientific 1111:8513 -»
gatiim hag’heen dammed recenfly m the pmhlem of
fiarezrminmg the eqmvalenm hammer: dmg 31mm
2.1.1215 n31 2:311pr manufactuzem.

The rate and Extent m which a drug in a 610ng
farm beenmeg 1313114215162 in: himfiagic absezptim m:
Mitigation fiepemis in 3mm; magma 12an the ma»
tefials utilized in the fannxflatian m aim m the

meihmi of manufatimefihus; the same iimgwhen
{mummified mdifiémf {image isms may be {mama
to {2335253 fiifferem bimflahility characteristics
and heme ambit different finial afiecfiveness.

Furthsr, hm Egamingly ”1:112:11:ij aflequiwlmt”
madam, 9f the same cimg, in fine 5am: image
strength ami in the 5mm; dasage {mm type, 1:311:33?—
fefimg in famulafixm mateflaia a“: method m? mam
nfacmre, may wry widely in hicavaimbfiify and
thus in clinical affectivemgs.

3139mm requirements far gapmzles and Emblem
are maimed in the US? and are integrai
m biaawiiabfiitym Mariam hag sham that
Wham hisinequivaienm has been Emmi Ween

m suppomily eqmaiem gmducts‘ 0155123100321

mung can 1131;; m define the pmduct difimm(
Aflwrtiing it? the USE sigffificam hiammflabfiity 311:3
bimineqmvaimca pmblems maybe maaiafi through
{13531311163151 tasting and are generally the remit a}?
am: at mare 23E five fallmfing mammal Eaciom‘
the drug’s particla size; amassfire ammms :3? {he
iubficam magnesium steam: in the famniatiam
:mfingmm,esgecifly 511121132,“ mi inadequate
ammma a? tabla or mpgzfle disintegrams.

The felicming terms are used by the Feed and
Drug Administrafim {:3 define 111:2 £3,325 0: ieazai 913
"equivalancy‘ habmm drug madam {5}.

Pizarrrmcamiml egm’mZmis are drug 959(1qu that
mntain itienticai flaunts cf the identical 3:451er

M15.3 DC}
Plasma3mgCancantrafinmygfmt 5:3

BQ?-fi§81{1
Timeihnma}

12 3a 16 18

fig. 4.10 £1.5an flffimfi sander 51:: drug mncmimféczm
me name using Ena- mani 71:22 {see Tabb: 1:.3 fm mm
mm}. {figprffifieé wit?! Winn: firm; 1m: CT. fimcepfa 5:1
mm:szmmkgg‘ Emfa’ais affiiemfahflfay and 3.1m.
qxiimfmm. Ike mm :39:ng mm").
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118 manage Fem.- Beeign: Eiepeemamefie eeé Feenmeekfeefie Wearefims

drug mgmcfiene Le” the same eel: m ester ef flue
game thempeufic meietg in Edenfieei fieeege flame;
but mi: neceeeafily ennteinieg the same inactive ire
grewems} anti that meet the iciemz‘eal nempendial
e: mixer applicable mew at“ iéenfim eteengtl‘ra
quality are! purity, incineieg peteney and, where
appfieeble; mntentmydisintegmfim times,
mdfor fiieeemfien rates.

Phamecemieei eltematiees are drug pmduete that
«remain ihe iciemieel therapeutic meiety. exitsere
«cursor, but not necessarily in {he eame mam! mt“
Lineage farm at as the same salt or ester. Each each
rimg product mdivifluefly meets ei‘rher fine identiw
:31 a: fig ewe respective cemeemfial er ether 2;»
pliable. standard GE icieniityg sirength, {paling and
purity, including perms? end, where eppiieehle,
eentent unifeamm disintegrefim times; male: éie-
mmmn rates.

Efeeqaimfm fimg predate ere phemaceetieal
ecimvaienm er yhermeeenficai alternatives wheee
me am: extent of abemptim dc: net show a signifi«
mam diffeeenee when ednflnietered at the. same

meie: dese 13f the thmpentie meiel}! meet eimfiar
merimentei emdfifiene, either single time 1:32“ mul»
:iple deee. 3mm: phmmeeutical eqzflvelems er
phenmceutfica} altemafieee may be eqmvalent in
the extent at: their ebserpfien but net in their
rate ef abemrpxim, and ye: may be eoneideeeei tame
qeieelem‘ because eueh fiiiferemee in the rare eff
3335:317an ere Maritime) arm? axe reflected in the
Iaheiing are not eeeenfial to fire eneirmem ofeffem
rive bet-i}: thug eeneenmtiem cm shrank: use, or
are considered meeicafiy insigxifieem fer the pee
cimier shrug panties: eméied.

In acidiflon, the term fleempewic eqeimfmte have
been need is: mfiixme phermeemzfieai eqafivelems
whieh, when administered in the game mamme

m the same damage :regimene wili grandee eseend
flan}! the eame eherapemie efl’efl.

Biffeeenees in firmwafiebflity imaee been (flex-nan»
meme far a number of pendants inveifing the foim
lowing ami rather dmge: tetracycline, ehimempheni -
mi, éigtmim phenyihutamne: watiafin, dieeepem,
Mariam, and amatecyciine. Net may hae bier
ineqyfivaleme been Shawn H} mm in precincts 3f
Meant mnufemme Em: time have aim been

variatims in the bicoeeaflehifiiy :2}? different batches
efdmgpmfiucfs fimm the same emnnfettmmmfam
mane in the bieevefiabiflry ef eerte‘m drug pmducte
have: readied in same therapeutic failures in pan
fleets; Wm; have taken hm inequivalem drug pmfiu
nets in the meter»: 63? fhei: therapy.

The meet eat-amen expeatimental pEan m mm~

gene the bieeveilebmw ef hate me pméucts is the

simple maze? eeeigzz swig. In this methed, each

ef the 12 it: 24 meeeeae in the gmnp m": retefizfiy
matched mbjecte {useeliy healthy efiult melee he-
meen 13 and 40 years if age nf similar. height em}
weight} is efimfizfietered bath pmdnete merrier flesh
Eng emditiens and eeeenfiefly serves as his awn
mental. "e emd biee ef the test reenlte, each tree:

subject is rendemiy eeeignefi me {if the Me pied»
nets fer: the (her phase ef the erect}: {Elma the first
emigned predactis afinfirfieéeeed, eamplee ofbleod
er plasma are drawn from the eebjefis at precleteru
mined times and analyeeti fer the active cimg mm»
e13: emf ite maebeiitee as e Emmi-1m of iimefihe
same pmcecitire i5 men regeeteé (mm Met—z
the scream: preduet after an apprepriate inflame} 91’
time, he, a waehem perioci m ensure that there ie
m) reeicmal ammmt ef fimg {mm the Bret edminie
{refer} product that wnnld erfifiriafly inflate the test
results ef the gamma aamjnieteree precinct. Mien
warzi the patient pepxzfiefien flare are iabmietefi
arm the gametere need be assess and eempzxe
bimveilebflir}; i‘e‘, Cm! Tm, AUG, are then ane
Iyeefi with statistical pmeeémee. Statistical diffee
emcee in hiaavefiebfiity parameters may am always
be Meefly eignifieem in flierapeufic eutmme.

Inherent differemee in individuaie result in differ»

em pattexne eE drug abearpfium metabelism am
meantime fiiiferemes must be etee‘sficefiy en»
Elma in separate them from five {enters of bieavefle
.21th reEeted :o the laminate themeekves. The ealee
in the cmssmerfieeigned expefimmt is the: each
individual serves as his men central by taking earl-1
ef the producefl‘hue inherent Merenees as men«
timed beMeen meme}; isMed.

AbeaE-ete bieequivelency between 01mg produce,
rereiy, if mm mam. Such abmiute eqxfivalency
weeld yieici serum mmmmtinmfime mares fer

the emanate imlveri the: weuld be exactly mpee
immeable.me simply is me expected ifprecincts
Whiflh are mefie a: different times, in different

batches. er mcieeci byéiffereni manufacturers. How
eves, eome meet-mime 9f bimequiealemy are E3?
peeked af pregitzme whith are mneidered m be ef
equivalent merit f0: therapy.

fr: mes: eméies «of bieavaflabifity; the Ufigfinafiy
markeied pmfiuct {firequemly {emitted in as fie-e
*fpremiypeg“pioneer,“nflinnmemr‘fimg precinct}
is remgmeed as the estebfisheé pendant GI the iimg
and is efiiieed as the etandmi fer the bimeeiiebfl-

fly mmperetiee eméies.
As a result :35? eke mpiemenmfim m: the, “Stag

Price Compefitien emd Patent Term Rmafien Aer
ref 1934, manyadditienal drugs became available in
generic fem. Prim to the 198% arse, only “those :imgs
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image Farm Damn: BWWemPmmimft Camiémfim 113

magkateri Emirates 1%.? could be prmmd by an
Abbreviated New 23mg Applicatim {M’Dfll'flm
Anna pmmas {3-1385 ram mqm‘g‘e‘ the spunsor in mm

peat easily Emma} mxaarch an active Mgrefiienm
31mm}? Emma m be safe and effective. The IQBQ Amt
extendeé the eligibiiity {a}: fiNflA processing in

drug first marketeci aha: 12352, making generic
vemims immadiateiy passihie 53: many afldfficaml

aff-patant drugs pmsiously available mly as brand
name {pimmfl pmdum.

gecmziing m the: mm a genmit drug is musici-
erec? bineqmvalent ifirhe rate and extent 0f absm‘p-
fim rim mt shew a sigificam difffimnce {mm that
afthe pimeer drug when aaiministered at ihe same
mam dime r31" the therapeutic ingredient murder the
35am: exgerimema} canditifins (5?). Batause‘ in the
case of a wfinfimfly abmrbed drug. bland levels
exam if Emm an ifimfisal pmdufi may vary in difw
{amt snbjacts, in hinequivalanse salaries each sub»

ject receives bath the: pioneer and the test: chug am}
thus serves as his awn tantra-1.

Under the 3984 am m gain FDA appsmrai a

gemdc drug pmdmtt must:

.. Cantain fine same acme mgmdiants as me pim
near (3mg {inert ingrefiiantfi may mm

* fie iéenticai in yfiength, (image farm, and mm:
{:fafiministmtim

«I Have the 331m indicatiam and precautima Em:
use and mtherlabelmg mammms

* Br}, binaquivaiem
1* Meet the same batch~tmbatah requimmenis 5:11:

identity, 3mm, pmty, am” gammy
‘ Be manfiacmred unfia: the sameatria standards

:35 FSA’S {imam {Emmi Manufacturing Frame
regaflazima as requirect far pimear pmdum

In the {lesign and evaimfim 9E biaequivaiemg. the
FDA #2521me the ”3082i! mief" T1155 Ink; requires
limit a smciy be large emagh m pmfide an 33%
pmbabifity m detect a 293% cfiffmenm in average
hismaflabmty. This: aflwmce a? a statigtical mt?
abiiity a! $23323 in bimquiwlence applies as hath
refnmuiamci pianeer mugs ami generixts. If a pin»
{1381' manufactumr refarmulateg an mA~appmed
pmémrt, the subsequem: formulatim mam: meet
the same biaeqxfivalemy grandmas that are E13"
quimd sf gamma manufacmrexs if that product
(LB, the‘ approved hinmailabflity standard for: that
mam).

The FDA remmmenfis gramme subsfimtim ml};
Wag pmducts that it hag evaluataé ’83 be them«
Wficmiy eqmvalem. Since mm the Agency has
Frepamd an animal AW 3mg Pmfizgmz mm

Wfic Eqnims'mm Emfmifm {imam as the
“(image Beak”) Majflhis yubiigheri in 3131133132,
Vnimm EPAppmmd Dmgl’méucts and Legal RE-
quirementsf’l‘ma publitafim is regulafly apdaateé
and margins infamatim an alarm: 19mm .3de
prescription drug pmdncts. Abmt ZSQEI nf these
are avaflabie {mm mm than a fingie manufamuerg
with anlyabnut1§3% cmsifiemd {hampeuticafly frzr
aquim‘kmt {:0 the pimrser pmducts. Far ample,
the WA rates a1} mnjugatad estmgem and wastes-E»
fled manger; pméucts asflmt mmpmficaflyaquiv»
alent" because m manufanmm: m data has sub

mitted an ameptahie in viva biasquivaieme amdya
Themfmej the EUR rim-3 rmmammmd that these

pruducts be substimted in: each Either.
The variables that can mn‘cfibnte m the difim

armies befivaen 3:231:3qu am: many {Table Q3} Pm:
inflame in {he mamfamm of a tablet, different

Tabb: :33. 3mm: mam Which {inn inflame: the

EEmvailabiliry sf {)mfly Adminismed brags

Dmg Sabsmnce Physfmhmimf Mmm
Parfitle Size

Crystafiine orWhm Farm
Salt 50m:

Hydrarim
Upidflfiiam Sciuizfiiry
pH and pig

Pfiammmfltis Ingredimm ma? flaggge firm flhamsm'gtits
Phamamfic Ingredimm

fillers
Binders

{matings
DisinmgrafingAgents
Lubfinamts

finspandingfigams
Surfnm Activthgmts
Rimming Agents
CoinringAgeuts
Msemam Agents:
StabfiizingAgmm

Bismmgmfim Ram {Tablets}
Effigmlntimm 3% 33mg 1:: Engagé Farm
Fmdmt Age amt: fifarage Canaitims

Paysieiogzb Ema mu: Him: WWfim
{East-tit: Emptyingfime
intfitinalTfamifiime

Gastménmstimt Abnumafity m i’athdagic Cnnéiricm
£32ng filaments

(23:59:: dmgs
Peed
Plums

Gasmmteafiml 525i
flmgMam {fiat amt aiming 31:91:W

through River}.

 

 

InnoPharma Exhibit 1091.0023



"22:3 {3mm £23m Qmégm: Biafimmmim mar? Phanmmicimic {‘mséfismfims

mkeriais m ammms sf m {nmnhfim mmpn»
wants as filers, di’éimegafing sigma. hinfiem, 1w

brimts, gamma. fiamrams am} matings may be
amim pmicle aim at}: mtalfine farm 1:1? 3 than
333mm at pharmaceufi: mmpmem may «my hat
mean fannmatianfi. The minim may 1m): E13 shag-5,.
ma; anti barman dfigamiinzg upm the; panama
anti dies mama is»: use by the mamfachm: anti

me: mmpressim {ammiiiaed in the prmess. Qm~
mg packaging shipping am} gtmaga the hategfity m1“
rm: {ableta may be aimed by physitai impam m
thmges in mnditmm Bf finmifiitys Emperamm m
thmngh interafimm with the tnmpmems m: the
mmainea Each (if the. {amass mted may have an ail
Em {m the rates 3?, tablet disintegrafiam mug 613*
gamma, am} mnmqaamiy {in ma rate and extant

{sf drug abmpfiim. Mthmgh the bimwsévaimfiy
pm'aiems are perhaps gamma“ ammg whim than

ft}: msizer fimagfi {Erma because czf the multipficiiy
of variablsa, me 3mg types 22f pmhiems waist Em
fhe mm: {image imam ami magi: be mnmmed in
himpfivalency malmfimsa.

Them are simafim in mm was: therapeutically
aqmaierm mugs may mt: he equally gamble {m a

gmfimflaz gamma Far exampie; a patimt may beh?
pmsnsime m an inert ingreéimt in me pmfim
(mam mm»: a: generic) that anathex precinct: ciméa
mm mataim C}: a Want may bemme mnfugefi m:
upaet if dimmed an alternate grandam that diffars in
calm; QM,» sham m packaging {mm that. m which
he #3: she has Emma acmmmgé $3ng be~
M £3de can gmaram magma and thug
1;:deneed? m be pmdmt m bath initiai pmdu
1m: wieciim am? in produce intm‘hange.

Ranks :1»? Brag Adminishatinn

Mymaybe amnistmafi by away af {image
farms and mater: cf ammuatim, as prflfamed in
E53129 «15 m am. mm: m‘ the mammm mnsidw.

9:31:5an in aim-age {mm design 33 mama: the limg
ia intanéad {m 10:31 a: 5325:3an eifiecm 21am: effects

are gamma 5mm direct appiicaflm r35 the 23mg :3
the detained rams 9f Minnr gash am the 23:2; {me} m
5km. Emir:affects remit mm the. entrant-t: af me

émgmm the circulatmy Wm anti its subsequent
Mariam m the {:31}th 22:19 9f 5m amicm Fm gym
1am: effects: a drug may he placeci Mymm film
mmWvia muwgmm hiemm: m“ amrm
mm the «gamma {Ermiatian £311ng araL m“ mhar
mums af admizfiguafim.

an indmdua} drug subaranm may be fammiated
mm 131121333312 damage farms varnish remit £11 {1335mm

dmg Wfifin rates anti firms mi mm yeah, anti
flaming: sf scrim. Film 33 fimnmated by Figure

Tahiti $3. Rama: it? 3mg Adminislmficm 

 Tm Sift?

{3m Manth

Perm-ail (past {38*} {Eammmfnal maxi;
manila

Sublingxml may: The magma
Farammx’i flimsy 2m rm

gmmmmmfl frat:
{133 infecting}

intrawmus min

Inhaafisfiml Artery
Inmmnfiiar Heart

111113313158 :3: EpineIrmaazeaal
Intramuus Bums
Intgamtimim Iain:

mmagnmfl fimvflmfi m
immacummus, 35:1:1

liar inmal
Suhmmnmm Banmth the. akin
Immmsmim Magnum

Epimtzmmmi {taping}; 3km mains}:
fimfiemnl Skin aurface

CflikfimfifiVfl Swimmea
3911mm Eye
Irmmaxai New
Mai Ear

Inmmimmy hing;
Ream} Rectum

vagina? Vagina 

”me afihmfiafim *pnfig mmmrmiy m cm gramm-
mg to imiicaze m hafiwafiawefi.

$.11 anciTahle m far the: firing mtmgiyzrmn in 1.3:“
inns dosagrs farms. The mbfinguai, imimremus,
and buccal farms prwamt azitmmeiiy ragga fingers af
acritm wimaafi the axial {swaflwadfir {apical girth
mam ami mpnzal disc present mime: nxttmts m‘ at“
Kim Mi gmam {immfims :35 3mm, Tm aim: pm»
fides the imagext dmafim inf artim, :1}: m 2% hmm
FQEImwing aggpiicafim £335 a mag? paw?! m the Skin;
The mnsdfimmi ninegiycerin tfiar: afim a 31?ng
My dam; whereas the anther fmm require 3193!}
pix: timing in maintain drag {mix within thug the?
wand: winfiaw

The differenm in drug absmptim bebvm{image
Em is a fanciim :3me immulmm and the ma:

{if aénflmgmfifin. Fm example, a pmbiem minim

ami with Rm {3131 afiminiaimtim c153 drag is an:
came ahm {Waugh the Imam {31* the @35an
testinai tram mm the 90mg? win; the {1:11}: may pass
dimify m the fiwr ami mdergm thefirsi-pfiss 65552.
in tsaenm a partisan at}: £1 8f the drug may be me«
tabniizefi by 1115 1m: Cmsequenfig; as the rim}; is
mm by the liver, its. himafiahiiiw m the may
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Table $6. 395.15% Forminmg Salivary System
Applicatim Erasure nf Adminimxafim Erimary
Ens-age mum

2395:1312 Pm Emgm Bispkmawniis and Pfiammimrtia {Zensfmsims 121

  

Cm}

Sabfingaa:

Panama;

Emmy
hmfimm

Canjunmval

Imrmmlaze‘
intramural

{mnmafi

Immmpimmy
Rmal

Vaginal

{Irwin}:

’fahlets

Capsulm
Salmons

Symps
mam

Suspena‘mns
Magmas
Gels
Wars
'Ihhiats

finches; a: Immgfis
Sahizimm

Suspensinm
Ginmmm
Creams

infusim 331121195
9:254:29
Mamas
Farmers
Aemmk
Laficms

Madam whim £54154.
mamas

Emmet 1mg mama
Ointment;
Bahfimm

Suspmginm
Boiufinm

Sprays
Inhalams
Simmems
$595035
Salutims
Qinrmams

Suppositmias
Sfilufians
0&2me
Emuls'ém {cams
Geis
Tablets

mm; supgmimriea, mangeSoiutiom

Suppesitorim 

is demaseci. must; the ”binavaiiable firacfian is. dam

mmm by the Practitm {If chug that is abfimhad
firm the gastmimeatmal tract and the fimfim that
gamma metabofism timing 13:2 first pass thmugh
the five: The biamrailahia fraction {3‘} 1‘5 the pmdw
net 23f theae mg Mariam as failflws:

5 fl Fractim a? drug absmbed X Prammn
emaping first-pass maahafigm

The himavaflahifiiy is imest. than, far: that? drugs
that umiergm a sigmfirrant fimiwpass finest. Far mm:
613.133, 5: 21mm extratkimx mm, a: {he Man mi
drug matabmlimd; E, is calmlatefi, The fmm‘m {:6
drug that enmm the warm dmllaiim and is ulti~
mateiy amihhia m exert its 9% than is equal in the
Quantity (LELMB £8 lists same drug amméing be
their pharmammgic class that undergz: a gigmficanh
fimt—«pafis afiect when amstemfiby the mat mute.

3b camper-agate far this marked effect, the drug
manufammr may mnsider nthe: mates of drug ad -
mmfim,fig, mmms,inmmmmlan whim»
gm], that avoid the: £31praffect With fixese mates
there wifl be a mmspmding demaase in the dosage
required when ampareé with {3:31 admirfimatim.

Another emsidemfim cemm around the meta-

mfimfi mmelves, anti whether they am pharmw
coiogically activé m mama. If they are native,
a iaa’ger carat time will be Emmi to attain the
aegireri therapezzflr: effect: when 2031133313421 an 5
Emma:- fimage in a mnfimbpass effect mute. The
classic examplis sf {filing that andfibits this effect is
propmmm. I: an {he niches: hand, the metabalites
are {he active species. the ma} dosage must be cam—
mfiy tailored m the desired mammal-1c £2353fo Pimp
pass metahnlism in this case wfii remit ’m a quickar
therapeutic resin-3:152 than that aflfleved £2}; 3 mm
first-gags effiaat 5mm

Sufiinguaik
(1:3!A

QintmentA
mm: MAN

R 2:: hrs.M? M!
Imravanws

*mbtak dissmwd

Bums:
WW
I)? 23:55

Hams

Fig‘ 4:11 Bmad-fmei meg q‘nflgi’ymfin15$ng :15?“
mi‘nz’amfim a; dmgg farms by mm rams (mam
with pemIémm firm Abrams }. Miimglymin mi Lang»: w
flag Nitrates m {Shim} Emma. Th3 Amafimn 3mm: qf
Magician Pmmsdiags afa Symmism: Firs: Mm Amgr‘imm
12:7an mengymfifi 132mm 3mg 22‘, 13853.
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Table £1.31 flange 311:3 Kinetics a: fiitmglymfin in 13mm; Wage Farms
 

 Nz‘fi-cygéyzmm mas} flame: Qffim'm mightiest Emma’m
90mg; Farm {3:233 fmg} {Minutes} {Minutes} {Ma‘nsfffzmrs}

Suhling’aal {31.3433 2M5 1; «8 mm 3% minutes}
Emma: I~3 2-5 {~10 33-3053 minutesfi
0:32 {vi-«1915 2M5 435-5128 2&5 Mums

Gunmen: {2%) $2 inchag Iii-56 33-128 Wham
Discs 34:: 3%? 50:13:} {I}: m if} hm

.2 13563:: pmsfigts m long as; tablet 15 intact

 

‘3 Emma shun:- 1mm timing Siufiiefi have demmmamd flaw in 8 Emma
Reprmted Mthpemissian fmm Abrams}. Nim:313mm and magma-mg Mimtes in minim fiasticefim 3 Maxi, 2332;»

(229(1ng 0f 3 Sympnsium: First Neath Emerita {immense sf Mimgiymh 1318mm. fume 2?; 3333’ p. 38.

{311.53 mm: remember, 3130 that the flaw m“ biomi

fhmugh {he fiver can he decreasefi under czartain
canditims. Comeqmanfly: fiche himavaflahfiiiyr mi”
flame drugs that maerge a firfibgags Effect than
mld be mefiefi m inmaae. Fm: Example, during
cirrhcvais the bin-ad flaw is: the Edging}; is dzamatj»
sally fiemafied anti aificiem hepatir: axtmcfim by
enzymas mspnnsibie far a drug’s maiaimiism aim
falls fifi. Camseqnemlja 1:1 mhmic patiems {he
(image: Bf drug that unciergnes a firstwpass affeci
fmm era} afimimskmfim will have m be reamed ti:

amid mfidty.

0m£ Rants

Bangs are mast freqnenfl? taken by 0:51am-
fixation. Alfimugh a few dmgs mkm *1:me are in-
iméeci it: be dissalved mm film mauth the vagt

majmiw as? drugs taken wall}; are swalimd. {2}}?
{111382, mast are taken fur the syfimm drug effects
that wank aim: ainaemfim {mm theMags surfams
aimg the gamimasfinamact A few mga; mush as
antacida; are mafiawefi is}: their Imai 2:an mm

the Waxes afthe gasmmtestmal mam
(1:3de with alternate ranks, the are} mum is

mnmdsmé the mam natural 1mm:rampiimtiavtsacl.r mm
veniam, and safe mews Di administering timgsk
Disaévantages (1:25 the Mal mute inciudr: 31cm? drug
reapame {when campamd with pammerafly ari—
ministerefi {mags}: (mauve affirmgular aimemfim 0f
drags, dépenciing Lips?! such factars as mmtitu»
mm} makemp; the ammm :3: type:- {sf Emmi prawn:
mm: the gastmmtmfinal mack; anti the damn»
titan 3f certain timgfi by Kim acid reacting 0f the
tarmac}; m by gastrcmteatiml enzymes‘

Engage Form Applicable

"ngg are administered by the {ml mate in a asa~
my? mi pharmaceutical farms. The mas: 5mm:

are tablets, capmieii. smipmsionsar and marinas
phamammtica] salufimnsy Eriefiy, games are semi
(image farms prepared by campressiom m: melding
and mntain mfiéicinai sufifiaflcas with m withaut

sniiabie ciiluanta, disfittegmnis, mating; calnmms,
and mixer pharmmam'izal mgmcts‘ Dflumts are,
fillers used 11': preparing tablets sf the grape: size
anti mnsismncy. fiisintegrams are: usefl firm the

Ereak~np m 5893;351:311 af the tabiat's mmprrsssad
ingredients. This answer; gammy: expasum nf drug;
gamma m the mmaon Fromm fixezéby arr
harming cimg absmrpfim, as 31mm in Pigam 4,12
Tablet mafirags are 0f several types anti in: several

diffarem purpnsas. Emma calleti mmri: matings
are empiayed m pennit safe pass-3313 Bf a tabiei
through the amid anmmnmmi of the stomach Where
twain drugs may be éemym m the mare mm
able fixings ohm: intestines where tablet {11339111th
safely takaa place. (Ether mating pretest the drug
substance Exam the Mmmve influenm of mais~

Tame 3L3“ 133331111125 9f Drugs that “(1:151:3ng
Signifimt {fiverMflabeIism and Exhibit
Law Kiaavailabiiify when Administemé by
Firstapass Ranches
 

mug {Tim Emmpfim

Maigwics Afipirm, mgperidine;
pentazmine,
pmpuxyghme:

Antimginal fliimgiggmfln
mummies Lime
Basamdxenergk: blmkm Labekaiuh mampmmg

pmpmmlni
Caisrium channeibiockms ifempamfl
fiymwthmfimfic amines ”fmpmtemai
”i‘tisqydtc anfifiapmasamfi Desiyzamim, Mpramtna,

nomiptyline 
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Gamuws drama-“aw smmmfl

namepzlnn f /
1":'Fm: PARTIGLES .. a .

v:
 
  

Fig. $.13 Mama rimming skmfng fiisz‘nfegmfim af a
mm? 210553223m mid dimé mimbsfiiy nfme :9an it: at
mysaia flomgsfmfifixr {mamas}; mi :1ng abmrgm after
m1; Eczmérza’smzrim. {Rmrimd mitiz Maxim firm! Ram
mm’ M, RISE? m. Girziml Phamacakmefim 2nd Ed.
Ffiifadctfiaéa: 3m {Eeflirigm mm

tum ligm, anti air M11gimnt thaiz perm-ti of 3mm
age :21 to camera}! a 1336 in him: task-g Exam ma taste
buds of a patient Cnmmercial mixers, Manse at"
their distinctive shapes, minim and firequmfly em-

plnyac} mamgrams 9f mmpany 53522112915 anti code
numbers: fatifitam identification by yam-Ems Emmet}
in their use and same as an added grammar: in

puhfiahmith
Canaries are solid dosage: Emma in which the

{img subsmnce anti apprapfiam pharmaceutical
mijmtttfi as fliers are ancimaci in aiflmr a hard at“
a soft ”sheik” gmamlly mmgxmeé mi 3 form mi
gelatin. Gamma/s vary in size: depending an the
maxim 0f drug :9 be afinfinmmmi anti are cf {25.
tinmve shapes and mints when madam} comm
marciafly‘ 13mg mamriaia are rammed Emu capr
sales faster than 17mm tabiets‘ Capmfles 0f geiatin, a
pmtem are mle}! diafimed wiflain the gammm»
testinal tract, Wiring the gastric: juices: m pap
master anti reach the matams. Emma unsealeti

capsauias have been whim: 1:9 migrating by 1m~
sampuimus inflividuala, many capsuies nowafim;
are sealfid try fusicm sf the ham capsule shells Man,
sapsulfiashaped anti mateétablem, mflefl"£apiet3,”
an? incremngly utilimd. These are easily Swai-
11mm but their mmems am sealed and pmtmtad
{mm tampafing like tablats‘

Empmsmm are pmpmatims 13f fimeiy fiivizied
dmgs mm in suspensicm tmgghmt a suitable arm
hick}. Suspenfims taken mafly gammfiy 13mph}?
an aqueous; which whemass {haste Empluyed far.
nthm‘ puma may 1163532 .3 diifergn’r vefifle. Sus-

pensims mi remain dmga m be useri far intramus-
mflar fmgercticm, fmimtamta. may be maintainefi in
a auitable m]. 733 3m: mspmtieci, the drug partialeés
must be warmth: in. the which in which they are

3:13:52: Nearly all suapansims must be shaken haw
fate nae because they {and m getflamuammam
am? unifnrmity {31‘ the pmparafim hm mare impen
maythe administrafim of the grape: dflsagefi 51:3-
genm’ms are a mm mm m administer large
ammmiz; :21" mm drugs that wmki be inmmeu
nimtiy taken in tabiifi 5: capsule fem "In addifiim
msgensims have, the advantage we: mfid {image
Emma in that fiche}; are presemed m the may in fine
particle size; magi}; far iha rims-42mm pmcess im-
mediately 13130:: afl'minism firm. Raweve; mt all
mai suspensims are intended m be dimmed anal
abambed by the may. Far Mame; kami’n mixture
with pectin an amifiiarrheal preparafim, mamas:
snagended kmlimwhifih acts is: the intestinal tract
by admrbmg amesgm mmfluid an the large
sarface area 0f its parficlefi,

mugs adminisiamd in aquwus gaming are ah»
smbed much manta rapidly man thme administereci
in solid farm because the promsges Qfdiginiegmfim
3115i dissainfion axe mt requizefi. thmamutiml sce-
Iufims may Me: in the type cpf advent emplflyer}
ami mermm in their finifiiiy dxaran‘befisticsi Among
the whim—m frequently administered many are
mm, whith are aalufimns in a warmed hydraain
mhniir: which and are mam mobile 1113:: 1mm;

mm whiah ganaxafiy ufilim We gamma; as
the swag: vehicle {wanting in a mam pmparafim;
anti swims themlvea wmch affixziafly are pmpa«
ma’ms in wkfinh the 63:33 substanm is; dimmed pm“
sinminanfig in an aqueaus vehicle and :39 m: for
mamns at” their mthmé at? prepamtimn (2.3? injw
Ems, which must be fierfii’mi} fafi into maxim: cab

egozy a? pharmarzemical preparafions‘

sibsmphian

Absarptmn pf thug?» after ma] afiflfiniMafim
may mm:- at the “varicms bmiy 5333 between the
maufln andmcmm. in 32mm}, the higher up a :3ng
is abscr’bed alnng the length ef the alimentary tract,
the mm: rams} win be its mam, a fiesimble feature
in mast magmas. 82:31:53 (3f the. diffamnms: in the

chemical and physical nature amrmg cimg an}?
stances, a gjmn drug may be better absmbed fmm
:he gnfimnmem of me site Than fmm marker

within the afixnentary track.
The aml aauity is med m madam aflcasians as rim

ahsmptim $311? {If Eefffiil‘i drugs. Physiaaflg the am
absemtim 0f dmgs i1; managgd by alimwing the
drag subgtame ti) be fligmimd wiflr‘dn the oral saw
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it}? with mi’mquem m“ m: mafiawing: until this: taste
at? the drug has aissipamd. This praceas is armam-
mmdated in; prmifiing the drug as extremeiy mm“
hie anti raga}? {£930ng uncmtefi tahieta Bangs
capabie (if being absmbed in the mmth prawn:
ihemsetm m the abmrbing, 31.1mm in a math
mare: mmemrated farm than when wallmd,

since drugs 29:3»:me pmgmmively mam diluted
with gasimmmsstinal mmfiam and mntemg as
they pass 2&ng me alimentmr tract.

Currently the am} a: suéifingmz! {beneam flu:
magma} acimixfistrafion nfdmgs is regtfiarly BSEfi far
{in}? a Em <1ng; mm nitraglycam and twain
stemixi say. hamgnes baa-Eng the has: samples. My
tragiycerm a mrmaxy vamtiflamr med in the gym
phyiaads and keammt sf mgina pecimis, is; semi}
able in me farm of tin? tablets which are filmed m
dismive mag: the magnespmmmng theragzeufic erfm
facts in a few minutes afie: aciministmfimfme tinge

of mtmgiycerm is 5:1: mm; {many smirk ug} that if it
were Wmfi the gesmung dilute gagtmimesmal
mncann‘atim may not remit in mkaifia and 5mm»
giant dmg ahsmpmm Even max-re impartanu hm:-
maz fix the fact matmmgfiycmn ismpitfiyawaym
by the five: thraugh the first-p635; afar. Many 32x
hsmenag have been Shawn in be ahwrbed materi-

aiiy baker fmm subhngual Wuafim than
when swallcmafi. Although fihe whfingual mate is
pmbaibly an @513: absmptim some for many
mther drugs, it has mt been exmmsivery wad; pri-
mafilyinecause other mates have prawn satisfatmzy

and mate mmmient Sm: the pafiant, Retaining drug
Wags in the ram-{flu is unattractive became ai

the bitter taste bf most drugs:
{Drugs may be altered within the gaflmintwfimfi

mm: m mam rhem has available far ahmrpfim.
This may remit firm the fing intemnticsn with m
binding: w some mammal mnstimem (3f the gem
trainmstinal mm, a: a anfismfif at even meme:

thug. Far instance, the abserptim of the terracyr
dine 3,me 9f amibimins i3 greatiy mterfereci mm
by the sEthanmus presence :3? Calcimn. Because
af thia, tekacyfline drugs mm: mm ht? taken mm
milk 0: mm: calcium camaining finds 12:: drugs,

"in 53:11:? imtancea if is me intent 0f the pharma‘
fist m {repairs a firmnlatinn that releases thr: drug
slam}! {WET an extandefi parlor} as? me. Them are
many memmis by which Elma»? minim 33 gamm-

plishefit (minéing the campimtim (sf the drug
with mmiher material. the mmbinmm :3? which is

m}? alwly releasfid {mm the émsage farm. A11 ex»
ample {IE this if) the 51m-m1fizase waxy mam: potaa~
sium clflcm'ée tablets. "£11m are designer} it: release

their mntmts gaxiuafly as heyare slmnmd through

the gastmimestina} Elam. Emufifi: their {:9an
are leached m: ggaziuany there £5 less madame m’
gawk irritation. The intemingfing 05 mm and
drug gamma}? results in fiaanaci 3mg absmyiifln‘
Since mast émgs are absmhaé mam Effamvely
{mm the: méesnneg than mm the fitamach, when

rapifi absmphm is intendefi, at is generafly desk-
abie m have: me drug pass firm the gmmaéh mm
the intestineg as rapkfly as ymsihlfii‘hemfam gay
ink: empfyimg iime £5 an mmmam fatter in affectw
ing 12mg acfian ciepancimt aspen mtesfinal abmrp»
titan {3&st emptying time may Be increaged by a
number of Fatwa, Excluding the Ema-senate mi Fatty
fmdé (mm: effect than 3::~.rz:wk:eimr which in him

have mars effect “khan carbnhysziratfisg Eyeing cm the
Back when bedridden, flying m the {igfiifi side fami-
itabzs passage in manyinstancas}, and the presenm
mi mugs {for example: marghim) that ham: a {mi-
afing affect am the aimemema an? the gasfiaintesfiw
ma} tract. If 3 mg is ammterefi in the farm afa
Malian? it may he expected to pass inn; the in“
tastings mare rapicfly than, drugs administered in
3011:! farm. 35:; a rule, imge vniumes {:46 water takm
wi’sh medinaiim facfiitata We 13:11pr and
passage mm the intestines.

The pH if the gastminteszinal tract immeases
prngressmiy amng in; length fmm a pH of shim 1
in the stomach m appmfimatelypfl S a} the far and
{3f the intasfinas. pH has a definite bearing an the
degree of 1121;333:1321 :31“me drug: and: this mm
affects; lipid 2313mm met-mm?) pemeabifity and:
ahsmptiam Because mast drugs are absarbed by
passive diifusim mmugh the hpoid tame; the
Hpiafwater gamma meffifiiem anti the pits 0f the
drugs are aiprime impanante in bath thair ciagree
and site m’ abmzpfim within the: gammmtesfinai
m‘ As a general rule? weak minis are largeiy
unism'zed in the simmmh and are abmrbefi {ski}!
wall fmm this site, whereas weak bases are highly
imizefi in the stsmach and are mt: simfinmfly 35w
mrbeé Emm the gastric Macs, Mama cf
the gastti»: enfimmmt by artificial means (31mm
tamam adnmfisrrafim {sf alkaline m antarfid dmgg}
wanld be expected ta (image me gagmg absmpw
rim :3}? weak acids ma m inmaasa that nf weak

133533. $342133 mas and bases are ganmfiy {marl}:
absuz'bed time in their high day‘s-sea; {:ef imizafim.

The small intastine games ag the majm absorp
time pathway fax: drugs because if H3 suitabTE p}!
esmi 3:11}: great mfiace area avaiiahie Fm drug ah~
mrpticm within {3 apgrm‘imate 2C1 4m}: length 2.2:—
tanding me the pylnmg at the hase a? the 3mm»
Sch m the: ftmflimn with the large immine ai The
team. 311%: pH sf the imam 0f the imagine i3
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393mm fimfigzt Biamhnmmeattc miFitsmmafimfi: Cartsiésmtz‘ms :25

about 535 (see Fig. 4.3) and bath weatcty acidic: and
waist}: basic: drugs are well 51123333393 Exam the in
tgmal sufiace, which behaves in the {aniaatéun
and difittibntinn Elf timgahemit anti ma plasma
{m the mite: side affine mtm‘mane as thrmgh its 511””:
watt: abmtt 53.

Ream}. Rama

3mm} fimgs are afirrdnistemfi remit? for thema-
ca} fife-m and athets far their swttzmic effettst
3W given metatry may be administereé as mitt»
titans, suppxtsitmet, Ctr atmtments‘ flappssmm are
defined as Edict "beams tiff variant: weights anti

theatres Mancini Em Mammy: mm a kcdysfifite
{usually rectal vaginat at urethral} where {My
smitten, melt; at: awake, release their meditatim,

and exert their drag effattt. Theta 955mm simpiy
may be the pmmmtim at laxatiim {at with giyterin

mprpasitaries); the matching of inflamed tissues
{at with tm‘ms mmetcia] suppasitmtiea used
ta rename the citsmmfmt at hmmtrhaitis}: m: the

gmmmtm atsystemic affects (at antinautea or am
ttmafim sickness).'me mmposit’em of the 511}:me
wry ”332%.: m taxis: at the meziitatient tan greatiy
influentre the tiagree and rate of drug release and
31132113 be satiettati Em an militidttal basis Em each

dmg. The use at teem} nintmemt is generally lim-
iteri to the treatment af local mndfitam Rettat ses-

lutitms are Myemployed as enemas at fieans~
mg scltttitms.

The ttmm and the calm can absttm many 501m
hie cimgst Rectal administmfitm for 532W actitm
may be preferract for thme drugs desmyeti or mat:-
tivattrd by the Efitimnmams at tbs Stflmfifih and in“

testinm. That attminiyttsstim at drugs by the ram}
mute may aim ha intimated when the anal mate is
preclmiad hem atvamiting or when the: patiattt
is mmnsaiaus Gt“ mapahle {If waflawing drugs
safely Mthmt fihntmg, Aggmématafity 50% m? a
time at drug absorbed mm tectal administrafim is
musty t»: bypass the Ext-tn an impmttant Eactm whtm
cmtiéefing these mtafiy afinfinistemti drugs that are

rapidly :1mein the litter by the first-pats: etfett.
{En the negative fitter, mmpated with ma} admittis~

trafitm, tectai Wsttafim (1E fimgfi is immwm
meat and the absmptimz at drugs Exam the rectum
is fitquentty irregular and titt‘fimlt to pméict.

Parenteral Rants

The tam: pmmmml is dm’mé tram the Greek

mantis pm meaning besidet anti mtamm meaning
intaafine, which mgetttet indicate snmatlfing dorm

misicie at the intestine and mt hy way at the: alt ~
manta? tract A dag afimixtittemd pamntemlly is
one ingecteci twang}: ma hailmw of a fine needle
mm the bsdy at variants trims and ta flattens depths.
The that: primary mates t2? parenteral adminis’rtm
ttm are submtanmus, intramuscular {EM}. and ink

travemas {1V} althengh than: are mixers such as in—
ttattat‘ciiac and inmimi‘

mugs titstmyed at inactivatttt tn the gtstmiw
tesfinal tract m tm pmfiy $31330er m provide sat—
isfatttoty tespmse may he patentemtlg adminisn
taxed, The parent-era! mutt: is; 313:1: gtttetted when
rapid absorptim is mm}, as in emergency 35m w
atitmg. Absmpflm by the parenteral mute is mt
ant}? faster than aka: are} admmigtratfitmg but the
12:31:th levels at timg that remit are fat mate pm
disable, because: little is last after mbctttaneoua (3F

intramusculat injectinm and may mm by tar»
travemus injecticm; this aim general}? permits
the adrrfintsttattm 9f magnet times. The parentata}
mute of Whafim is espectaitjr agent in treat~
mg patients Mix) 3:12 mmmpesattve, unconsciaus,
car afitewisa unable tn accept :ttai medicatian.

{fine disadvantage atparenteral admmsmtion i5
that mm tha drug is ing'et-ted‘, that‘s: it rm retreat.
That is; once: the substance is within the tissues tar

is platteci directly into the bland stream, mammal at
the drug warranted try at: mmwam my mate attest-
m an inadvettent madam i5 mast diffimlt. '3}?
other means tat afixzfim‘gttatimm mate it mare time

Emma drug afimintstratim anti drug atmtptmm
whim bemmes a safety taster by 211an ft?!” Etta
extractim at” mahsmbeé flag {as by the industrial“:

9f mmiting after an malty administered drug}
Attracta itemuse [If the‘sn‘itztstetiltty raquirements fat
all injectmns, they are mate expmsive than mitts:
sausage farms amt require campemnt trained perm
same} fat that: preps: afinfintstratim.

Engage Farms Applimble

thmcauticafig injectabte {graparab‘otts are
await}: either stttfla smyeratiflm £332 sniutions of a
drug gubstanm in water {tr in a tuttabla vegetable
mil. mugs in gamma: act mare rapid}? than drugs
it: mspmsion, with an aquems Wfiicifi‘ ptmtitiing
tastes action in each itmtanee than 3.11 alaagtmims
mammm in athmr Entrances :95 drug abampticm, a
dmg must he in mlumn to be absmbed, and a 51%
pfirttiefl cfmg must: first titttmit tn the dismlutimn
mm. 9135:}, 52mm bad}! flmfis are aqttemsg
they gm: mart: tenetstive m drugs in an aqumtts; «are»
hide than mate in an 13:33; met Fat that: magma,
the rate :3? drug atasmptim ran be variefi in par-
amen} pmtiucts by seiectiw mmbmtims attimg
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1:35 msege Fem: Design: Sfephemmeeeee me}. Beeremezfinefic Ceasfxieme‘eee

sealer em etmpmfimg eehieie. Fee ineteeee, e we
pene’mx fife 5mg in a vegetable eii Iikeiy mania be
much mere slewly abeerbeei then an equeeus seine
mm at? Ehe same 6mg. Slew ebseepeion meme pm“
imaged fimg amen, emi when this is aehieeed
fieeeugh pharmaceutieei meme, the reevlfieggeege-
refine: iereferrefi m as edema: m repeeitmy miemen,
beeause it :egxreeeme a eterege memeiruf the drug;
substance: within me tame}? {mm wmeh it is: slewky
remewed mm the systemic firmiaeien in this ee-
gerd: Been mam euetemeé mg amen may be
achieved Waugh the eee (If eehmferzeeee implam
Mien efi eempressed taeiets. teamed peiieee that
are 43:13}? eiemyeiemieefi Emm their site en? implan-
lefiem ramming their mecfieetien at e rathee sew
grant me we: as period ef eeeerei weeke is; man};
menthseThe repeeimw type {if injeetien is meinfiy
limited to the subcueaneees err filmmaker mete“

it ie {flaws that drags injecteeiinmeuely dense
enemeer ebemptien hmflere and time pmdeee
ml}; raged fimg effeets. Peepereiiens fee mtraeemue
mieetien meet net interfem with the Mme? eempm
names a: with eimulefien anti therefoxe, mm few

exeeptime: are equeeus smegma

Subcutaneous Inieetiene

The subcutanemie {hwmiemfle} adminisn‘afien
ef deuge meme their ingeetim threugh the layers
ef skin mm the lease eubmteneene fieeue‘ Sueew

ieneeue infect-inns ere psepeeed es eqnecme eeim
fiens eres mepeneiene and are admfinietered in relw
amt-2E3? smell Yfliumes ef 2 mi er lees. Insulin is an
example mi a drug edmmieteeed by “the subcate—
neme mute. Smheutmeme inieeeione are generally
given in the fereemr upper arm, Hugh, e: butteeke.
If the patient is m reeeive feequent injecziene, 1‘: i3
bee: m eiteraee injeeeien sites m eeduee tiseee iniw
eatien After injeefiem the drug eemee Enter the im-
mediate vicinity mi binned eepfllariee emi permeates
them 333; diffueim e: filmfienflhe {2%me wall is

an example ef a membrane that behavee ee e flew
pore barrier. with lipid—sezebie substantes pane
fleeing the membrane 3: :etee waging with their

eflfwater pareeen eeeffieiente. mpieeineemme (gew
eraflymere meerneeiufiie} {kegs penetrate the rep“
filery membrane ee rates whieh appear to be in-
versely related in weir meleeeler gene: with smaller
meieeeiee pee-meeting“ much mere eapifiiy than
Eager enee Ail eutemneees whether Iipideeieeie
9: net, mes ehe eepiliagr membrane at rates their
are mueh mere rapifi than the mee ef their frene-
fer emcee ether heady membranes; The bleed sup
pi}! m the eite ef mjeetien is an imperfem facts: in
enmidefing the rate ef drug ehempfim, mneew

qeenfly the-mere pummel eepilkefiee are to the eite
mffinjeetian; the mere pmmpe m1: be the cimg’e em-
tmnee mm the ekeniefien Aim; the mere eepiiierw
3:35! the mere emfece area Em: ebesrpticm, and the
faster the rate ef abeerpfiee. Same eubeteneee heee
the eaglehflaiy ef medifying the rate {if drug abeerp~
flea [rem a eubeueaneaue eke ef injectiem The er}
dfliem GE 3 easeemmemr m the injecijm female
mm (m ifs prim injectien) will generaiiy diminish
the rate (if drug ehempfien by emeingetmeffiefien
e? the hissed veseeie in the area m‘ mgeetien and

merehy eeéncing bieed flow and the eepeeity fer
ebserpi‘itm This prieciple is med in the adminis-
irefirm {2f heel aneethefiee by: emplepng the. meme
centimeter epinephdne. Camereeig easediiemre
may be need he enhance eebmtaneeee abeezpflen
by increasing blew flew e: the: area. i’hyeieei exec»
thee can elm infleence the ebserpfien 0% drug finm
an Museum site Diebefie patients whe rebate an?»
ememeeee infecijen eitee anti than dc: phyeieei er
ereiee, e.g., jogging, meet eealiee the meet {31‘ fine
sxfli‘n aetifii}! might be: influenced by the selected
Bite mi adminimefian. Became ref the mwement efi

the leg em? bleeai drenleiim m it during ramming,
the aheerptim esf insulin {mm a thigh mieetxen site
weuid he exgecfeei he he faster them that From an
ebdenfinel ingecfien eke,

Intramuscular Injections

Inteemeemler mfectime ere perfemea deep men
the ekeietai meeeiee, generally the gimme} er 313m»
be: mnefiee‘ The site is selected whexe the flange:
ef hittinge nerve er 12mm veseei is mim’meL Mme
sees me eieegineue eeietiens m suepensieee meg he
need mmmuemfiefle. Certain drugs; beeeuee at
their inherent 3m»: eeiubflifies} mfific eeeteinea?
drug eefiee efeerenmeemeemder Enjeceen. Ferm-
etmee, me deep meemuemler injeefien ef e ems--
peneien ef peeficiilm {3 hmzethine eeeeits in eifee
flee Emmi Ievele ef the mug fee eeven at; ten siege.

Bruge that are imitating he submteeeeue fieeue
are efienamatefi intramnemdefly.Alec, greater
eelumee (2 to 5 mt} may be Meme meanne—
euiarlyem sebmeeneeeeiyymen emime greater
than 5 mi: “:5 m be injected; me frequemfly adminie-
teeeii in dieideei deem esing ewe injeetien she; In-
}eetien sites are beef; retested when e pee-em is re-
ceiving repeated Engeefiene ever a pexiesi of time

intraveneue Injectiens

In the mmeeneue edmirfiemzfien ref drug; an
equee‘us eelufien ie injected ciireefiy Me the vein at
a rate cemmeneurate with efiieienefi eafetjg mm»
fart m the pmene, and the desired duratism ef emg
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Engage Exam: Ensign: Emphammqfis anti Piegmmmkmm: Csnsidmtifim 12?

1795;313:156. mugs may be admfinfistered mmemusiy
as a singie, 5mm wmlum injectiim :3: a3 a iarge mi»
mm, 339w intravemm drip infizsim {35133 mmnm
{flaming smgeiy}. Zntraveams infectim alfmw the
flask-ed blmci {we} 1:161:11ng 1:»: achieved in an :3?»
than! am}: quanfimfive manna: 11103133313113 was»
{inns are anallymafia into 1113 veins mi me firearm
am?» are especiafly useful in emergmcy simafians
where Mediate thug respmae 15 desimti. it is
amfiai 111m“ the drug 1:29 mafia-1121mm in 5511mm
afier mjmmn and not be predpitated within the
cimflatmy system, an awn»: 1:?131 might pmfium
embnk Bmasa 0f a 59.21? mi {he tievempmam 1:31"

pmflmcmary ambafism mleaginms mama am my?
WEE! whammfly administereé Ewen an
inmvemus fat amnision is used therayeuiicafly as
a mimic amt-2e for patients reserving parentaml
nutritim Wham mimic reqmmmnm game: be
magi by glumsai It may be Wstared either

thmugh a peripheral min at“ a mural venaus
mthetm a: a digtihm gate to héig prwent the mem—
reme of unmwam reamfims.

[afraid armed Iniecriam

Thaw mjentims are aafim'migmed mm the cerium
as the skin, usuafly in mlmes {3f a‘mnt a tenth :31 a
mflfifiten Carmen 5119:; far the injeman are the
arm and me back» The 1:13:2QO are frequently per»
famed as fiiagmsfic meaames, as in mbemufin
and allergy Saying.

.Epicntmems Rants

Drugs am afimfinfistewd tagimifiy; m appfim m
the skin? fur mm 32213911 at the 5m: Elf appficatifin m
for miermc dmg affects.

0mg absmmfim via 1:112 51:21:“; is enhancefi if the
13mg subsrmce is in. 531mm, 1111: has a fawn-11:15
fipidiwam parflfim wefficiem ami if it is :3 mm»
elecmlym 13mg that are absmbed em}: me skin by
my 3f 01% pares, mat glands, hair Emilia-es; 3313;»
was glands; and me: 311313313»: 5111111011123 :31“ the
skin’s sax—fame. Became binfid 28133121211133 am pregnant
3123112913119 the epicimmai calms; 13mg that penetrates
the skin and 13 able m traveme the capfllmymfl finds;

ready amnesia m the gem cimfiatim,
Among the few drugs mat-mam? emplmywd

mpmafiy m the: akin surfane is; permtanems ah
Earpfim amt systemic autism 2m miragEymrin
{antianginafi}, nimfine {making masafimn}, 125m“
{1in {antigenic hmmcsms), filmidine {amfimmv
tangiw), and scmpmiamim {anfinaaseafanfimflfifin
fickmss}. Each @215 fhase drugs is available Em use in
the £12m 0f Exaquemal nialixrmj;533m fabrisateci

as; an adhesive Cfifis‘fii or patch which 311:.wa relaams
{he mgdicatinn far pemmememgs abmrp’timn Adai-
fimafiy, nitmgiymfin is availahie in an mama:
farm Ear applicatiim ii: the skin‘s suzfam far 33):?—
temic absmptim. Nimlycmin is um therapautfl
mil}? Ea: imhemic heart (mass; with tha mammal
ficaaaga Emma 12%:an increasingEy pnpniar be.
cause 9f the benefitin patient campfiame Waugh
timirlmg-acfing {2% hams) mmctmsficsfi’he n1-
tmgiycarin math is gefimaliy applied to the: arm or
chest, mfembl}: in a ha§r~free at 5mm area. The
transdaémai acupalmnfine sytem is £11312} m the form
23E 3 patah m be appiiad m the skin; in this {may he-
himi the ea: The drug miam is indicated far the
prevmfim 3f nausea ami «awaiting aswciated with
mnfim Siamessfiihe mmmerdafiy availaifle pmd»
net is applied it; the pastatsricular area swam}

11mm 1212an need {as may 1:: an air m sea trip?
Wham if: mieages 115 meziican'an war a parimi sf 3
:iayafhé mnmpm mi tmnsdemm} merapeunc $31?
terms are difimséed fimihsgr in Chapter 11}.

Fur the may: 1333,. phamacmtical pragmatism
appliaci in me 3km are intenéed m game some Ema}
acticm and :31; 3113211 are fax-madam! m prmide pm
waged Rica] camactwith minimai ahmrpficm. flmgg
appiied to me: skin Em weir Inca} actim Exclude

mmpms, antifanga! agenm, anthinfiamnakmy
agents, fecal anesthetic agmts, shin emnliiema and
pmtectmm agaimst enmmmma} mmiifimg as
the afiecm 0f the sum wand, peas, and {213101111311 Em-
tama. Fm ihese wages; drugs are most mmmardy
acizninigtereii in 11142 firm {if armaments, and alarm

semiaofid pmparafiam such em creams and pastes, 23
smiid dry pmfim, aflwl sprays, <3: as fiqmici prep: -»
swans we}: as 312211113113 anti 1061:3115.

Phannafleufimfiy ninmams; creams? ami pastas
are semdsmlirfi prepmmns in which the dmg is
mma‘mect in 3 5111131312 “base (ninmem base), which

is waif 3123113131161 and either hyfimphific m hf,»
dmphmbic in thamcteflhese ”123325 pkg; an impnp
tam mice in the proper fmmumim <31 semiscflid
pregarafinm; anti theme is no aingia base univexw
Sally suitabie as a carrier to? 311 mg 31133213111225 at
for all mempeufir: 'mdicatimns. The lamps: base far
a 61mg mugs: he aetemed infiiviclually m pmmiea
the desixeé 6mg rehearse Kata, Wg qualitim after
apyaiimtiana and sesame. Briefly, ammmts are firm
pie mixtures {3f émg mkatanms in an airtfinem‘
ham; whereas mm are semisnfid 9111111359115 anti

are £853 1213:1511 and Lighter than 3311;318:1139 Creams
am wasiéemé in him“: graatgar asthetie appeal due
11; their mngreagy chamcm and their agility 1:2:
”Whfiinm {1112 31:311 12pm rubbing 835285 muffin
mam mlid matefiafls than 4:313 nintmems ami are:
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12.8 133633 Fm; Besigvx; Eizxpémmmufic andfimmmiaimzfi: Canséa’mtiam

iherefme gaffer and {$58 pmfitmfing. Pastas are
usnafiy empinyed fur their pmtecfive action and 5:»?
their abflfiy m absorb 52mm discharges Emm 3km
1325263115. Thus when {2%th rather than thera—
peutic elitism is; defimd, the fmulafimphannacis:
will tam: apara; but when therapeutic acfien is m«
(mired: ha wit? wafer ainmenm andmm. ifs-3mm
mericafly; many theraymficagemfi am prepared in
bath nintmefi amt! cream farm anti are :iispemed
and used acmmifig m m: particular grefemnce at"
the patient am? The mmfibfing pmtfifimez.

mama: mm are intimate mm m“ mez-
dicinfl substanceg usuafly in an inert 133% as talw
mm pawfier. Bepenfimg 1.1an the parade size vi
the semifing Mend. the murder m1} have Wg
dusting anal fiWBfiiE‘ig myabmtias. In any cases, 12hr:
particle Sim shew: be small mangh m Ensure
against grittimss 3115i cmmquem skin im’tatim.
Powders; are most frequently apgfieé mpically m
rehwe sum canditims as digger rash! chafing amt
athlete’s Ema

Men tmpical appiimfim is dasimii in liqmd
farm other than 5013mm: Infinns are mnsr Esra

qmfly fimplgymi. Lafims are suspmsions 0f solid
materialg in an equating vehicie,‘ althmtgh certain
amuigicms and even. same me: mimims have bean

designated as iofizms because 0f airing: their 312“
peamnm m: ayplinafim. Lemma .mayhe preferreti
{mar Eemimliii pragmxafiam because 3f their Imam
gram rimmctez and their increamd spmadabifity
ma: large grass; {1? skin.

Gamma 0m}; .2135! Nasal Rome’s

3:33:33 am Erequenfly applied {apical}: m the m,
an 3313 {he mumus membranes 3f the: 3:358. in

these mammag oinmnisg smpensima, am} 50111»
{inns am generally Empiayed. {3}:th sniuw
mm and suspensims are stexiie aquemus pragm-
fions with other quantities essential in the safer-y
anti mmfart a}? the patism‘ Ophthahm: ninhnerm;
must be meme, and aim ‘Eme 9f gxittiness. WW‘
rive mam: finlivary ma Ea: aphthafinfic dings:
mminue m be irwestigated‘ Om: dasage farm, the
Emmett, is an afliptinafiy shaped unit siesigned
Em centimms ralease {3f pilmmpme fmfimg fits
placement mm the afl~daw3ac cf the gym Wat;
cast: repm as? the ability mf waft mmact lenses 15::
mm 11mg {mm the we have Spfim‘ifid maeamh in
the {flew-ampmam 0f 33ft cantant lama impreg-
nated with drug Em fihempentic applicafitm in the
we. Nasal 9:122:23ng are usual}? mini-inns er
mspmsinns afln’zinisteraci byamps :3: as a fine mist
Emm a nasal Spraymmaimr. Currant mach is :15 -

mfieii tflwafii the 1‘2me 9f the nasal admw
trafim e? 315113511 far diabetes mamm, Om m ear

pmparamm are usually maid m that they have
pmbnged mntact with the afiectad awaifhey may
be emplnyed aimpi}? m miten ea; wax, m relieve an
awake! a: m cmbaf an era: Mectim. Egg, ear, and
mass pragmatism usualiy am am used far sysfamifi
afiem. 3:15 almmgh uphthalmk and mm: prepara-
tiam are nut 1.153.333: abambeé to any gran-a}: extant,
nasal gmparafims may be ahmrbed, and sygtmfi:
wants after the mamas-.31 apylicatmn m 593mm
are mt mama.

Dther Ream;

The image: pmvide an mafleni abmrbing5mm
fer the admirfigtmtim (2f gases and for enemas}:
mifim 0f waxy mérmte yarfidefi sf fiqufids m saiids.
That gages empiayed are mainly oxygen am} the»
mmrm genera} anesthetic drugs adminismaé m
gariems entering surgeryfi'he rich :3ng area of
the alva {3f the itmga. wmm in man savers mark}!
a {haggard gqnare feet; prmicies maid absmpfim
ami chug efifects comparable in speed to these £01»
IQWiflg an inmemus injeczim‘ "in the case :31 mg
particlaas; {hair mm largely fiammms thfi magi}: to
Which they pmeflafie {ha glimmer mgianaz {hair
miubfiitfi the extent be: whiah they; are ahsarhed.,
After maniac: with the {marmime :33? the bangs, an
insmluble 3mg gimme is caught in the mum ami
is mmeri 113:: the Mammy tree by Emmy atfifln.
391:1};32 nimg partidm that am apprarimately 13.5 m
1.5 y. in gigs reach the 3&nt alvmia: sacs anti am
mast pmmpmnd effiniam in pmvifiing Systemic ef~
facts. Farfiflgs mat are smaller than $3.55 y. are a»

{sired 1:2: mm 6::an anti thin; their, absc‘rgiinn i=5
mm fatal bui’vafiable‘ Particles {mm 110 113 pm size

effective}? reach the Eemimfl branchmiefi and m
same man: the: alwafliar (hm: 311:3 are {mated fer

Ema} therapy. Themfmm in ma pharmacmtica]
manufacmre a? aemsni sprays fm inhaiaticm they»
apy. the mmafiamm3 mt only mufit attain the
pamper drag parficle size but aim must ensue their
mifnrmirg far cmsisrmf panatrafim is? m: pnle
manmytcgze and unificzm Izafliectssa

m tarraim mfitamea anti it}: local afiecrs‘. flags
are finserieti mm the: vaginmnd 3m urethra, Omgs
am usually @6th m the: “vagina in tabiet Emmi,
as amppmsimfica, aintmentsi. mulamn Emma. gang
war mlnfiom anti :0 the urethra a5 suppaaimfies In}:
Mariamfigsimfic drug afiecta may resuli: after the
"vagina? m meflnal appficafim 11E drugs time in 3122*
sarpt’imn cf the {1mg {mm the mumua mmhmfiefi
91‘ these sitm
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5WFem: Defies: Biephemeceefieenfi Wham:mm 1213

Fate of flmg after Abserptien

After abeezptiee mm the general eheuiatiee hem
any were of admimetratiem a drug may became
hemd m hie-ed preteine and! sieieyed in its; peseege
Erika the surromxciing “6351133. Mesa}: drug substames
may be highiy hemd m hinted pmtein anti others
Tittle-beam. Per instance, when in the bleed stream

mpmxen Te 9%: imam: m plasma gramme, peni-
eflfih CZ i5 58% Emmit amme'cifilin manly 26% Emma,2:121 minefldfl is: 1311502121123.

The degree ef {1mg binding tr: plasma greteme is
13mm}; expressed as e pereemage er ae a heathen
(termed hfphe, e: a} e? the bound cementretim

{Ch} 11:; the mtal eoneentraxim {33% mm plus me
mend {Cu} drug:

mWCh 32:11
5331432; ‘33:

Time if me knows hm ef the flame terms in the

equakiam the third may he calcuieteei Drugs having
an alpha mine hf greater then {19 em emidemi
highly beam} {90%}; Elmee {image with an elpheealue
m“ iese Then {2.2 are emideree m be lime {23% er

lees} pmein hemdefible e9 presents; aepmmate
eemm praiem hmfiing eharaetefisties fer repeater-ate.
the drugs. presentin the weed under eendieene a5~
maimed with, 135133! them}?The eimg~pmiem mm-
plex is reversible anti meme albumin, heme
gloheiine are else imahed in the binding hf drugs,
pmieulefly heme ef the hemenee. The bindetg ef
rings in bieiogie matefiele mveivee the fermefien hf
rehtieeiyweahbcsnée {8.32; var: derWaaIe. hyémgen,
and innit: beanie}TheEnding eapaisitynf bleeni prov
refine is muted. and mess may are saturated; addin
time} drug abembefi mm the bleed emam remains
tmhmnci mime beam} drug is; eeleaeed, meeting a
mcam site fer enmher drug melecule m attach Any
mm dmg fie free to 122% the bleed stream for
flames e: eefluier emmflen the may. ‘

3mm drug is neither expeeed m the megs
hemneetien {metabnliem} pmceeees he: is it iii-e
eased threegh ehe renal giamemli henna drug is
therefme refereed 2:: ae the bmfifm pardon in The
£1;de enei «theme mtg, Mth he e‘eikity m penee
me when? is termed the gaffe; ewe pertim‘ The
hrmd harem: mi {31113 serves as; a drug reserm’ir er
a dept); item which the drug is :eleaeétfi 32: the {we
fame when :he Mei {91:52:98 Limg in the hired m1
bageris magnate m ensure pseeein sammfihnfihe
free {hug may he uni}? £3wa reieaeed, Ehereh}: in«
masmg the dmfim ef the dmg’e 5:21th {he hedy.
Fer this reaecm a (mag that is highly premix; henna
may remain in the: body fer ienger perimis are time

{X

Table 43. Examples Inf Drug Binding in
Plasma Fmteina 

  
23mg Pm: Emmi

Naprexen {Nepmsyn} 3%?
maramhuefi {Leekexan} 3:539
Etedniee {incline} 3&9
Waxferin {W} reg?
fineeetine (Tween) $935
(Sims-acme Cfegepen} >95
Cefiriaxme {Reevefln} 35.435
Cfiopemenne {CefehSd} FIE-Q3
Cafenifid Warhead} 299:}
{hemmetlmefim {Tandem} 3:298

3p‘cmmkaemne mimetme} >98
mgitmdn {Cgetedigm} :39?
Cyclmpmine {Sanfiimmme} >98
Emma {Seen-ism) 335
Diltieeem {Caxdizem‘} “FMS
Penicillin? Weetifie} E735!
Mimglycarin Wimfiid‘; refit}
Fenimllin (3 Patase’um Tee!)
mmmm :eEC!

Methidmm {Staphemin} $348
CeffieMme {Cefim} >30
Captegeil {cmfie} ifiufifi
Cipmflaxeein {Clipm} 2M8
Digmdh fieneminl Efi—Efi
Ampieiflin {thigerfi 1323
Amnfieflfin (Amefil) >253

Memeiciamle Maggi} «22:3
Memeetepurim {Pneine’chei} 3-19
Cepmadine Malawi} 34?
Reeifidine {32mm} e15
Ceéteziéime Wag} <13
Nienfine (Preamp) «2'23
Mnezdéfii {Lemme} :> H 

Average Meme values, based em eeniiitims usually
aseoeieted math meg therapy.

and requixe lease fiequem change ammeen
than enema: chug {hat may be manly 553.th protein
heme? and me}? We in the bed}; fer enly a share
perms} ef time Evieenee suggasm that the cement]w
{mien ef serum efihumin fieaeaeee about arm in

the elderin This may he efinicafly eigmfirzam for
drugs that bind enmgiym albumin, eygi, phenymim
because if there ‘35 less albumin eveflahle the. bind the

drug mere win he a sweepeneing finesse ef, the
free {hug in the had}: Without a dammd dmege
efijuetmem m an 91:19:13: patient, there could be an
increased infideme ef emerge effects.

A timg’e hinéing m bleed gramme may he af-
Tamed by the simultaneees presence ef a seemed {er
mam} firughl’fhe acidifienal drugfis} may Smile in
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13:: 130mg? Form 0531212: Bfnpkizmmemtéc and Pimmmkmefic Magma

sing affec’ts m dmfima {if 6mg 3mm quite dis-
simiiar to that {sand when each is ammmemd

3mm Salicgiates, fur instance, have the effect :33?
éemressing the bindmg cagacity 9f thymxim file
mm harmone, to pram? Phenyfimtazme is
an “example czf a drug that mmpaemively dispiaces
swam athar drugs Ema 5mm binaiing may: gin:
cludmg Dthflr antimflamxmmry thugs: mad anti~
magmflamst, ma} anficfiabetics, and suifonamicies.
Magi; this. amen, ma digplami {imgg became
1335 pmmin bounti and their acfivfly (and fan‘titfi
may be mcmagedy The Mammy {sf a :img’a pharw
mamlogic respome is named in the ratio of the
wand (1mg 2:323:43 mere: attm émg and the theraw
pantie mfiex mi the dmg‘Warfanng em anficaagulam
if; 9% {mum m pmsma protein leavingfii. in {see
farm m exert its fleet. if a 93mm flmg such as:
napmmn, which is strungiy bmmfi m ylasma pm~
being is aximhisatemfi and resmltg in mi}; 99% caf the
warfafin Eyeing bound! this mam that: 113% fif wan
farm is new in the Ear; éomfi’hus, the bimci 1m:

35 the free warfarih (3 m 13%) has tripiefi and «mid
maul: in sari-3m; tmfimyfii‘he displacement cf drugs
{mm plasma pmmm siteg is twice} in the elderly
what: mailman}; are mammal em numemas medi
tines. CmpEed with the afmremenmned datrease
in Serum preterit-s through the aging prmess the min»
amen cf 3 highly pmmmnbmnd drug to an eidefiy
patiant‘s amng treahmm regimen maid page
significant pmbiamsif the patient 15 no: martimmfl
meflflly far signs mi tmciqr.

In the same manna: as they are haumi in mm
Framing drug may imam mm to specific mm
panems 01‘ certain cellslhns mugs; are net :iism’b—
mm“: 11:13qu aiming ail malls of the handy; but
raiher temi :33 pass 3’:er the Emmi mm the flmci
framing the tissues am}: may ammuiate in Main
cefls amrdmg m met! pamaahifity sapahififies
am} chemigal ami physical afinifim‘fhfis affirfityfim
certain bed}: sites influences :1in: actimn Em: they
may be mught into $233181??? wiéh martinis: flames
{theii mfm aim} (3r iifipasitefi in pines Wham
they may he inactim Many drugs, beam as? theiz
2336?:th {at}: am mlubfiity in Iipids, 3119 {mm} m 2215
damaged in gain? My timing thereby creating a

stnmga place {31* Cimg msanrm‘r Pram whiqh theyara
$me mEBaseri m atha: flames.

33mg Metaboiism {Bimransfmnatiun}

Alihnugfi same drugs are maratad firm: the bad?
in their migina! than, many drugs; undergo him
hansfarmafian grim in Man. Biotzamfamaw
mm is a term used m imiimte the chemical changes

thai' mm with drug within rim may as they are
metabalizeci and attami by varmug biechemica}
maehamsms‘ The biah‘ansfarmafinn a? a rimg it»
suits in its cmmarsism in {me :3: mm»? mmpmnds
that are 1mm water 50mm mare: 19mm 135% cam

pahle af banding m praising 9f the plasma and tis~
was, bass capable «of baking marred in Eat tissue? and
less able m panetmte can membranefif and iherebry
1255 active phmmiogiéaflyg Because nf its new
magmas. a. drug 5:2 nanafcmed is rendemd
Lesa; toxic amfi is mare readily mmfied‘ It is far this

mama that the pmss at“ bimramfmafim is
3.150 mmmanly refmfi to as the”demfificafi9n“m
“inactivafim” prmess‘ (Hawm. smefimes the

metabalitas are mare acme than the pmm mmw
paw; see profimga faflmwmg.)

The mat metabalic pracesseg (paxhwaygj by
which flags are mngfamed represent an active
area m? biamedicai researéh. Much wmk has been

dam with 23m; grammes at“ animal degmfizfim mi
mugs am in marry thces thebimxmgfmfim
in fhe ankml i3 thaaght m paraflel that in man.
‘I’hms am fan: principal chemical ramming inw
winged in the mambniism 5f dmgg: ozsaidatian‘. mu
duciicm, hyfimlysis, and caningafim. Mast maidw
tier: macfims are catafized by enzymes {5365:1383}
bound m the endapmgmic mficufumf a mimla: sys«
tem within, fixer 23113; onlya small fractim af dmga
are metabalixeci by zaductinm flareugh the 31mm vi
redaczases, pmsmt in the gm: and liver; astésasea in
am liver participate in the hydmiyfic breakfimwn «2:?
drugs cantaining ester gmmps :13 we}! as militia;
ghmcmiée mnjugatim is the magi mmrm path
way it): dmgmetabmfism inmugh amnhinafimn of
the chug 98th gmmmrfic acidr fammg innized
cmpmmds that are 5333): eiiminateri {2): rather
metabafir pmcessea, mdnding mefitylatém and
aqflatian mngugazim mamms‘ new: with certain
{imgs to Easter eliminafiam

In recent years, muchmmhas been sham: in
the mambmfites nf 13mg biotransfmmafim‘ Certain
metabofites may his as active an em mare acfiw
phamxaméagjcafly firm tbs: fiziginal mmpaund. {2&2-
casmnali}! an active dmg may be: mhvar‘md into an
active meiahflsfim, wink}: must be excremi as smih

C3!“ undemgaa further bimransfmmfim m an inactive

metabolite; «23.3., amim‘ptyfine h) nmm'ptyiina. In
athgr instanmg Hf drugmm an macfive parent
:mxpom¢ referred m as 21 Wang. may be mm-
vmefi 5:: an active thempeuiic agmé by mammal
mimmafimin the bay. An min: is {he prm
drag ena'fapri? Wasatec}, which after ma: adminm
trainer) is hydmlyzeci m enalapfiiat, an amiva am
giotmsin-mmmfing enzyme (ACE) inhibits:wad
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Bamgg Pam Qafiégfi: Bingfimmtswwfir: {mi Rfiarmfiwfimafi: Camiémmfims 131

m the mmmt (If hypertemmn. Enaiagzsrflat itaalf

§s pond}; ahsmhed when taken {Kali}: (and 3:11:13 the
pmdmg} but: may be administered inmvemnsly in
aqueous gamma. The use a“: {has acme metabo-
11m as ”migz‘nal” dmgs 1932:951an 2; mm area a?
drug inwafigafian and a vast 125$er 3f patenfiai
therapeutic agmm.

56mm] swampleg :25 bimgfmmafims mm-
ring within the $205!}! am 33 foflaws:

{1} metammwhm WW Agmminnphen ginmen'zde
{active} {inactive}

{i} Ammapme w3nhydmxy~amampim
{active} {mm}

{a} PWd-em pwmmnhemnir acid
{active} {inactivfl

{é} Mimgiycefin Rm“ 1w? and L3: fiinitmgrycemi
{acme} {make}

Someparent mmpmnfisa unzierga full, parfia}; {31'
no bimtransimmatim Ealicswing admmmmfiom
Lisimpxii {2.93%}; for mmpfi: fines nut andergn
mefabmiifim and is axmfierfi unnhanged in the
urine. Cm the aha: hami; wmgamfl (Calm) mew
taboiizes m at Least 12 metabalites. the mast: gmmw

1cm? m” which is nemmpamfi; Nowempamit has
20% {3f the cardiwasmlar activity at“ me. parent»

campamnd. {Jilfiamm {Wm} is partiafly me»-
tabaitzed {aham 213%} m degaméiylciiltiazem, whim
has 10~Qg§$ the mammary vamflfiator activiw :3: ma
parent campaundfi Imiamatmcm mama; is; me-
tabafized in 933% m desméthgrh deshianmyi, anti
dwmathyldashenmyi metamiites. Pmpmxyphene
mpfiylate {0mm N} is metabalized m mm
prepmypheme which has i355 antral 315629218 33%
ham éeprwaant actinn than the parent mmpwnd
bu? greater meal magmatic effects. The magmty inf
metabaliac n‘amfamafinns takes place in the liver;
Wifi‘x same fimgs as dfitiazcm and mmpamil un-
fiergning ememsive Mt—pass effants. Other drugs,
such as temmin (Hm), undergn mim‘mal first»
pmmatamfiam affemflhe mam at: bath dmg
and memhelims takes planar pn'marilys but 13:: vary-
ing fiegreess via the urine and face; Far exampla,
indamethacin and its matabnlitas am emetesi 9111
m1}! {60%) imhenfinemith the remaindarin the
Rams, whereag tmazasin and its matahalites am my

mated largely {60%} thrmgh the $81283, and the m“
meander m the mine.

it is impmam m mamim thatmetal facmrs in~
finance drug: metaboligm. For exampm there are

markaci diifaremea Ween mass in paihways
sf hepafic mammlism a? a given drug. Species
diffmma mam it axtmmely cfiffimtt m wraps»
late from me washes in gamma, gag”. .Eabm‘amry
animajs in: humans. Fufihfimmm them are many
mmples 53f intefimia‘m‘émé mfiafims fin impatirr
mambnfigm caf drugs mm mm spades. Graham
53mm are imlvmi in tin: flaterm-inatian m“: the

basal acfiuity af the {img metabafizmg mm
systamg. Thug them can be masked Entemzfijem
variafinn in the. mire 23c which main infiiviéuaifi

metabaficafly handle. {buggy Eecause: {3f this varia~
mm, a physician must mam-imam therapy m
maximize the chances far a cansmtfive therapgu-
tic: animate with minimal mm. Smdiea in hm
mans Ewe demamtrafed that these diffzremras

have 0::me within the mmhmme P450 36*»
rustic codes fear a family cf isomzymes :eapmmibke
Em drug metabmfism.

Age {31’ the patiem is; anather signifiatam fagmr
that; influencas drug membmfism, Altimugh pm?
mamkinefic calmlafims have not b31311 able in tries“

Map a specific camaiative mlalimship wiih age; it
is Ram, fm exemplm that fine ability m mambo-
Iize wags tiemases at the extremes 0f the age
male, La, elderly; flammable! Liver Hand flaw is ti:-
aimed by agng at 3mm 1% per year beginning
amunfi alga: 3%}? This detraaaszci Elma flaw m the
fiver mamas: the impeach}? far hepatic drug metam—
lism and eliminafim. Far exampké; me haif-Iife inf
ahhrciiazepmddg inflaafim {mm mm 5 hours at
age 223 to 3mm 36 hams an: age 30. Emmet: an
immature hepatif: system disaflows the affective
metabolism {pf dmgs by the 21:2me :3: pmmamre
infant! Ag mentimad aarfim, 1hr? half-Ha sf them

phymne ranges Esme“ 14 m 53 31mm in the ma-
mamre infant m 2.5 m 5 hams m mung chfiamn
hammer: the agesaf 1 ta 4 whose liver Enzyme sysw
hams are mature.

132‘s: has aim been xiemonstrated m madify the
.metahnfism of same thugs. F's: exampk, the» mm»
versim m? an wtfimmc patient firm a high if; a Law
margin {fiat m1? increase the haIHife of then-
phyifim. It hag aim been demflnsnamci that the
pmfimfim 0f pmiycyalic hydmcarbmns by the aha?
coal trailing {sf bmf enhances the hépafls: mamas»
155m and 3}:me fixer plam haiMifa a? men»

phyfiine. it is mmaimbia that this effect mum alsa
mm! with 611233 that are mmhaiimd in similar

$st to thmphyfliney Diet typef 5.3.3 stawafian,
certain vegfliaiam {13mm sprouts, flabbaga, mach
m8; has been sham m influence the mambafism

of certain dmgfi. Lagtfy, it is impnrmt m mentim
that ax‘gmzzre m mixer drugs :32“ chenficais, mg“ peg“
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13:: 123352319 5mm fleez‘ge: Biephmemele end Bkesmflnelée Caeer‘eemiens

ficieiee eleelmlg nimtine; and the presence sf die»
ease states? eng" hepatitis? have all (lemsmetrated en
influence en the drag meteheliem and cemequemly
the ehmemlcineee pmfile of eextein dmge

.E’xcretim elf Damage

The exerelien ef dmge and {heir metehelltee tee
minetee their eefivity ami preeenee in the heady,
They may he eliminaml 5:? vegans mates, with the
kidney playing the fierminem role by eliminating
drugs via {the urine 11mg excreticm with the Eeeee is
ales impatient, especially in: mirage the? are pearly
ebeeebeii anti :emein in the geetminteefinel tree!
after meal adminiskefim. Exit Waugh ihe belle is
eigrfifieam may when the dmg’e reabsmfptian fmm
the geemmteefinel tree: is minimalfl‘he lungs pm»
wide the em fer many meme dmge Waugh the
expirefi breath. The sweat glands, ealive and mill:
play may miner tales in drug eliminatim.‘ Haw»
even it ehmzldhe rammed mail: 3 531113 gains av
eese m the mill: ef e matinee dunng lactatiem it
mule} easily exert its drug efl‘ecee in the nursingln»
{ant Exemplee ml“ {huge the: :19 enter bxeeet milk
anal may be paseed em in naming mfeme include
meaphylfinel penieillm, meemine; meme, mepem
(line; barbiturates; diltieeem em} ihiezide diureeiee.

1+. ie generally semi greeeee for the meme: m a?»
stain keen taking merfieafim during the peeled ef
time she ie nursing her infant? Ifi she must take
medieafien, she shame abide by a «image regimen
and nmemgt schedule that permit her om therapy
yet ensure the eefeiy 01“ her child. Net all t‘lmge gain
enuenm into the milk; meeersbelese; caetien is

efivleeblel Muhamme‘ package inserts. contain
prednmepeeifie Marmaflm (umelly in the ”Fire
meantime” mefim} en dmg mgrafinn £21m Breast
milk.

The unneeeesaxy use 9:“ mefiieafime during the
em? etagee ef pregnancy fie liloewiee meme by
magicians; because certain clings are known 2::
have {he ability in emcee ihe placental healer and
gain eneeme m the tissues. and blew?» of the fame.
ameng the many drugs lenmnm m tie 5r: effer eel-e
Mnmratien {a an expemm meme: are all ef the
anesthetic: gases, men}! barbiflmtee, Memmieiee
eeliqilates. end a number emf ether patent agents
like quinine meperielme, and 51:21pm»: the latter
{we drugs being nermtie enalgeeiee with gxeet ad»
dictien liebfiifiee. In fact, it is net unusual Ema meww
hem lefem m be hem en fiddifli flue m {he aareetie

admefien (If its {nether 3136 the passage {3? the net»
emit: drugs amass the plaeental hamlet

The kifiney, as the main ergen $0: the elimmafim
ef charge {mm the may, must be funefiening ade-

quately if {image are m be effielemly efinfimtecll
Fer iretenee, elimimeiien ef éigmdn meets largely
thrmgh {he kidney awarding m firetmarde: kmet~
ics; that 15; the geese-(my ef digeeén elixrfinetee at my
time is prayerfienel m the mm} beefy emtem.
Renal excrezien elf dlgaxin is prepmfienal be me
giememler filmfim me Wm when nemal re-
sults in a dim“ half~-life fleet may range fmm 1.5
he 2i} daysl/‘ihen the glememlax filtratinn rate be»
eemee Repaired er filemptefl, hewever, as in an
enm-ie patient, the elixrfinatien rate demeeeee. Com
eminently; the halfwlife ef digexin may be betwen
{l m a clayelseeamee offiieprelongetim of digmin‘e
halfwlife‘ the deeege ef the drug meet be deemeeed
er the amage interval pmlmged. themriee, the
patient will experienee digmen tendeity, The degree
euf Myanmar sen he eefimeted by meeemememe
ef gememlee filtrefien rates, meet: after; by ere-am
nme clearance determination Usually, between
thie ie not feasible emit the pfifient’e semen email“
nine value is needmflfin eppmpriate phanneeeki~
new: equafiane to help determihe e drug’s dosage
regimen.

Same dmge may he reabeeehed 13:23:21 the renal
whale, even afier having been sent them fer were
rim. Seems-e the rate ef reebeerptim is pmpmtimel
m the emcenmatim of cling in unienieed fem it is
peeeible tn modifir this rate by aégueting the pH of
the meme By aeiéifiving the when as withfhe are} ecl-
nflmmeflm efammium meme; at by edlsalinie
mg in ae wieh the adnfinie‘eratien ef sodium bicar-
bmate, me can increase er clem'eaee me imimfien

0f the fimg and thereby alter its preepeemf being
eeahmrbed. Alkalinieaaim erf the mine haze been

ehmm re whence the urinary mama a? male
acids such as ealicylaiee, eulfenemiclee, and plume»
babiealfiheuppmite effect e311 be achieved by add~

ifying the mine Thee, the dureiinn {2f efimg’s stay
within the hadymay be markedly altered by chang—
ing the pH afi the gene Seme feeds. sueh as team
hex-qr juice; {tan ales same t0 eelfiify the urine and
meg; alter drug emetinn rates.

The max}: exeretien ef elmgs may elem be re-
tarded by the mnemrem eelmlniefieiian (if agents
smpable ef inhibiting rheiz tubule; secrefim.Awell~
1:an example lie the use ef pmbeneciei tea inhibit
the ’mlmlm eeeretim {If verieue types of penicillin
mama}! lemming the frequenq: all {image adminis»
trefiene usually neceesegr m maintain adequate
theeegemie bleed levels ef the. anh’biefie drug. in
this pmieafier meme, the elevation ref penieillln
bleed levels! by whatever mute the enti’eiekle is
efinfinietered m Wefold and even famfold levels

has been éemmetxetecl by“ eelimam theme? with
pmbmeeid. The fleets are eempletely reverelhle
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59mg: Fame my: Biggp‘mmmcamz‘: m Wmsmkinem Cmmdgmfimw 133

:1anmfiimawal 93f m3 pmkeaecifl 3am cmmmr
karat Wimpy,

The fees} mimetim {if drug§ apgzeaxs m Egg be-
hind the ram 0f urinaw extrema partly beam 3
day m 5::- flames bafnm the feces reach the Emmy
It shmfié be 43ml}? seen that aimgs acimimstered
walk; far Inca} actifity within the gastmimmmai
tract and not ahsflrbvzfi wfli be eliminated mm-

plate}? via the feces. [Eula-as a {frag is partimlafly ir-
ritating m the gastrohtestiml mini, them 133 gem:-
afly m urgency in remamg Warbable drug‘s
fmm the mam by meam ether than the marina}

defecatim pmcega ”Same drugs mm are 0121}? par
tiafly abmrbeti 3&2: ma; admimgh'afimn will nam-
raliy be gaxfiy almanatefi through the ram.

Pharmamkinetir: Principlea

This seminar: intmdzsces the mncept {3f pharma»
mkineficg am! haw it mandates the vamms

grammes that take place when mm afimrfismm a
thug m apafiem, £52.? absmpfism éismhufian, raw
tabmfism. excretion. It is mt {atehéed m be mm»

prehensim and rims Em wither infamamn awn:

rm sumac: the remark mfamd to 0mm appmgfi»
are fitemmre marries.

A pmbiem anmumarec} when me new to de—

termine :5; more amam dosages of a drug 0:“ a mare
mamingfizi immpmatim 0f 3 bialmgjr: response in
a: time 15 the viability m tietermine km: mg mm“
centrafian at the active aim in the brad}; Cansw
qfiently, m salve This dilemma; the mmept efmm—
partmsantal analysis is used withfm the digrripfine all
phannamkinafics in an attempt in qmanfitaml}!
amine: what has hemm mf {Chg drug, .33 a fimcticm
0E tima {mm the mmnt it is aflnfiflatered until it

is m) hanger in the may. Phamamkinatfic analysis
utilizeg mathmmafica} 1119:3813 m simplify {3r simm
Lake the digpafiitim 9f the drug 2; n the: Endgame Mes:
i5 m begin with a simple mafia} z-md 131821 mmdify 35
necessaryThe pfinfipal assumptmn m that (“hrs Eme-
man back}? may be mpmmmefi by me {1: mam? mm-
pm‘tmaflm m pmis in which a drug regiéias in a
dynamflc: state far a sham perimi :3? 123mm A Emma
partmmfi is a hypflflnefical mace Mind by an rm—
specifiad membrane atrium which dmgfi are trans
Emmi {Fig klabffha transfer cf drugs 111m and mi
cf {his mmpartmxem is indicatefi by aimwa that
paint in the dimetim :21“ drug mmamem mm a: nut
{sf {he mmpartmem. The rate at which a cimg is
transiemd throughmi the graham is designateai by
a. symbul that usually regrrzaenti; an expmnenfifl
mt»? mmtmt. Twicafiza the letter K m- i: with m:
marina} m afghamumefical subscripés is utilizesi.

There are swam assumpfiams asmiatefi with

”a Kai 
13mg

where:

C? ia the drug mnmmranm :51 plasma
Vfi is the: Mining :31“ the camparlmenl m mlume

rfi’ dimribmion

Pig. ma Sfimaéfimffi one-WWW: gawk

modaling mf drug bfihfiqr mm in the way. It is
maimed that him mime cf each mmmrtmem re»
mains Wham. Thus: an equatim mat describes
the time came {11’ the mean: 325 Mg in the mm“
lament an be convened m an equatim that dam
picks the time mama cf the drug mnmnmtion in
flu: cmgmment by {firming bath sides; cf the
maxim 1:25; the mining 5f the mmpammam. Serb
mam; it i3 3153mm thai mm a {53113 enters the
campamnem it is mgtamanenmly ané warmly
distributed thraaghmt the mkfm mmpammm
Thus! it is assumed that a amnpfing af any me pm»
lien of thé mmpartment will yieid the :3ng mm
centzafian cf the entire campaxtmem.

Tin @0th models it 35 assumed ma: drug
pasaes may ism and ma {31‘ mmpmfinenm. ”rims,
theme campar‘menta} systtsms are Imam afapen”
systemsfirpicaflgg the Fromm DE drugngpm beu
Mean mmpamnents inimws Embark: kinetics,

herein a anagram: fraclicm mi chug garment is efimb
hated pat unit time; and. can be describaii by 13:69
nary fiififemnfial gqmtimns. In these Ema: systems
the time mnmams that éesaribe {he rate at which.

the piama or him mmmtratim mm 31' a cimg
decays are indepméem B? the dam at” the drug, the
volume nf distribution {15 mg fimg and the mate :1?
adndnistratim.

The simglesi pharmamkfinetic mafia? is the 3mm
gie campmem apammada? mm: (Figure 4:13)
*fimizé mods} depicts: the body as me ampartmm:
ghmattefimé by a certain whine m” distributim
{Va} mat remains nonstam, Bath ting has its mm
sfisfimi‘ valumi: at” ciistfibufim am} this can be in—

fluennefi by certain patimt fantasia, rag". age, éisease
3mg status. in this scmme a cimg nan he imfitama—
neansiy intmduned mm the camparmxentg it; rapid
Maveneus administratim. m graxiuafly, 13%., {2:31
administrafian. In the Emma: exampie it i3 assumed
that the fimg distributes immediately :13 553135
with instantanems attainment mi equfiibrimn. in
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L36 mange Pam 33mg»: BMW:mi Pamtamfimfic (:3:an

fixe- iattar example, the: zimgis abmfided at a certain
ram anci is chaxaciezized by the rate canstant Kr
Lastly the drug is efiminatea Exam the summits
mam at a certain am that is characterized by a ram
mmmm fig.

11: is relaxant at thig 91mm (maxim the Marne af
ds‘sbibtmbn, Va. The mime Bf éistfibufimn is a perm
parfimafiry EWK’L and is a term mat mfsm m the
mime firm: which the. mm} mm! (if chug in the
Wyvmuldhave m be: unfimmiyéisfibutexito pm»
aside flue mncmflafian {if drug achzally measured,

fig, in plasma in bEdehis berm can he Weeding
means? it does mt represent a specific had? fluid (31?
mime. It is influencedby fixepmwpmmin bind»
fingand tissue bimfing chamctafisfim 0E3 drugfiheaa
than influame mg tiistzibufion {3f the £3ng between
plasma watea Macefinlat fluid, mmmfluhr fluid
ami Maibodymtenthmbeam at fixugcan pap
tifim figmam fat am} water aecmding it: its uniqua
parfifiun meffizfimt, thia can aim infiuame the ml-
me 91? éisrlxibufim. Bantam «:2? these phenomena,

pharmacoldnmfidsts find it manimt m dame a
drug distrihufim in term a?(20511th madeh

Tn fietsermim the mtg mi {31113 transfer into and
mt m£ the campmfinmt, piasma, gaming or blew!
samples are drawn at pmdetemined timer: afim‘
the drug is; admixfismmd and analymd for drug
camantmtim. {Ema a Sufficient number M exparb
mental data pairing is determined; these are plotted.
can gem-logarithfific paper and an memgt is made
m it: the experimgmal paws wiih the: mmfi’xefl
«Kama m fir: thew paints. Figure 4.1% fiapicts the

plasma mneentmtim was time pmfile far a hy—

AmountatPhembarmtai inBody(mg) Mb33 
Days

Fig. 4.1% Pia: 9f the pass—m mmmh~m aim
{Rammed with pmissémfim 12mm Me firearm. (Slim
Em} Phammmkfnmfi. End 85.; Pkéhfigipftéz: Last {‘5' Febigm:
E38).

pafllefimi drug faiimx‘ing rapid? hmflufi infer:-
tion afa balms dose af the chugmm instantanmus
siistzibuticm Far émgs Manse fiism‘buflm fafimszs

first-mam; aneummpafiment phamamkinatim, a
111m Uf {hrs lflgarithm of the mnmntmfim of drug
in the plasma (at: 1:139:21} versus time Mil yield a
almight firm The aquatim that describas ”the
piasma decay me is:

C“1p *4 $299 2%" . {Equatim 4.1}

when Kfiis the M—nrder rate 0% eliminatim czf the:

drug {mm the: bed}; CF is the mmentmtim cf the
drug at a rims eqml to t, and C33? is tha consentrw
tier. of dmg at time eqnal in may; when all the fimg
admimsimd has been abmrberi butmm hag been

rmmed fmm the badytl‘mngh alknination. mack
emigms, fig” melamlism ma} axmtiom The ex}?
parent first-atria rate Di efi‘minakim, K3}, is muafly
the mm (is; tha rate: tomtams vi a number 0f imib

fixinai pramssea, nag“, metaimfic mnsfamamm
tarsal exmfion.

Far tin: purpose ifphamamfinefic calmfiatifm it
11% sampler to mmext 'Equatim é-l to mama! iagg:

Em C? a Ln Cg *« 21:31 {i} (Equafim :13}

anal then m legit-£15913:

Lag C? m Lag CF - K21 (2)32333 [Equatimém

Eqaaticm $43 is than thanght M in terms af’ the Y;
intercept 3mm:

Y = b + m :H;

Lag (I? m Lag; {3% «e @3313?» (1;;

mad inluergreted 33 such in the semwbgamhmit
pim Rimmed in Figare 4.14. MMfimgs acimmis»
meal many can be mammal? tiasmbed using
a memmmpamem madaL whereas drugs admixi—
istemfi by rapid intravemus finfizsim are My
best mm by a Mowmmpamnmi a: three»
campartmem mafiei system.

$521ng that 3 drugs volume 9f éistrihafim,
13,5, is mmmmfltfin this system, the ma armament
cf mgin the had}? (filth) can be cakulateci {run thug
foilowing equatinm

QB ” 33%} W63

Usually, if??? is determinad by melafing the
dmgwmmammfion time plot back tee time mm

In this simpia unfinmmpaxmxent system 31:35 aw
$11de that the admirésteraci drug is mnfimd tn

{Eqmafim 11A)
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the piasma {m bimd} and {hen excreted Dmgs
that axhfizit {big behavinr will have amafl mtumes

m dismbution. For (23232111313, 3 drug 52th as war-
faxin Maid: is extensiveiy Mum ha: plasma alimmin
will haw; a volume of tiistribukim equivalsm m that
nf plasma water; abmrt23 liter: in an awmgg 338 kg
adult. Same drugsi hnwever, mi} initially be £125»
rimmed at sammhat déffermfi rates in minus {11: ..

ids anti mum Cansequenfl}; these dmgs“ kinetic
behavim can best be illustrated by cmmifiering an
expansimn {if the mammmpafimmt system in the
$1199 WME‘H: 3:3:ng {Fig $15};

In the Mmmmparment mam. a mug enters
mm anti is instantanemsly dism‘huted Wg‘hflm
the animal cmgartment. its subseqnent distribuw
rim into the semncl a: peripherxal campartmem is:
3113mm For simplicim an the basis if Emmi perfw
52m and fissue»plasma partitim maffiziems £22: a
given émg, Mans tissuea am organs are camid-
maxi tagethex am} given the fiesignafion a5: central
mmparmem mperiphemi mmparimemffhe new
2133 campamem is usually cansidered to Made
thug! 23:60:21‘ the Wanda: sgace, and mgans with
gmd 1:203:21 parfxmiam sag, kings, liver; kidneys,
heartflha periphm’al campamnem i5 usually mm
gamma by mime tissues am mgms which are
pmfiy parfuaexi by Extend; mg“: skim hams, {an

Figure 41% dapim {he plaamadmg mnmntrw
aim versus time pint far a rapidly adminigtereé
maven-ms fime af 3 hypermaxical drug; Whig}:
axia‘hits mam behavim mmpfifiying 3 Wm
mmpamnem systam. Mme the initialmap decline
ref the pksma amg mmmtrafim cums. This
wifiag the eiismhutim 13f the drug {mm the central
mmpamnanr tax the peripheral compaztmmr.

{has

 
  

 

 Centrist Pnrtpheral
Campartman!Cnmpartmmt 

Wham:

QC M Quantity of (1th “m cenirai campanmem
V5 w Valume a! the tantra! compartment

(1!, we Quamme of drug in peripherai campartmem
\r‘p *3 $5,1an M the paripmral campartmem

Pig us Scfimafic afg: hmcmpmmmtsymm

magmaDrugConcentration(mcgfmn 
£3.13 3 a1215152124

Hams

Fig. $16 A mangamm 31mm mmmrs‘m 22mm
time grist sf m: Mammy}: Mmfifismd Mg firm $3.9m
firsi mist; {wwampmmt pfiamfimkfimh‘m

{luring this phage the Mag mmmmraiim in we
pIasma Mil niecreaae mare rapidly than in theposh
dismbuiim phase, 13., efiminatmn phage.Meme:
mnot this fishihutiva phage is apparmmzifl ficpemi
upmn the fimingaf the piasma sampiaa, particularly
in the time Mammy humming adminismtim‘
A distributiw: {sham can be may sham a few min-
utes! :3: last for hams anti even days‘

5x senfiwiagaxithmic pint mf the plaama can“
orientation 1:313:15 time after: rapifi intravenflus Err
five-12mm inf :1 mg which is has: tiesm'beé by a 12mm-
mmpammm mgdel gystem mm am he msaivaa
mm Mm Ema: mmgmems. Tim‘s: prmeaima can be
"pafmmed by the methmi of msifluais (m feathzm
mg), Figure 4:1 ’3. {n this pmcadum,‘ a straight fine is
fined thmugh the tail {If the angina} curve and ex-
trapslaied 133:th maxi-326:3 (the value obtaixmi is
B). A plot is they: mime 35 the 31335qu Marmara
Maw {:«f {be mriginal cm and the msuitant a»
trapolateci straight mama shpe 3i {ha feathered
line («(92303) and the extrapoiataci line {-1312383}
3:13 the interceptg A and B, are fietemfineci. Then
the mfinwing equation {g mmmcsad That deadbes
a mempartmem system:

{Equatim 4—«53

at? a mat + “Ba-«12:

This: is a bi~expimential equatirm whmh demfibes
the m—agmpmem system;
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134i 8:35:33 PM fim‘gm Es‘fipimmmmnm: and Fhmmmkmgm Cbnszfiamfimm

ad N
r

 PP9%??? £5th«twat:
:53 w  Magma[3mgConzantratmn{mcgfmi} 5:;«:3 HJ’-

3 a” 9 12 15

Fig. :41? miagamhm qffha «Mgmtmfim m piesm
mm alarms time {35m lime} am mmmmm adminisfrfiw
rim 5} a émg whims dfispmflm :31: he 5mm I23; a rim-
aampczrmms fimeiai.

[n this gamma; the amine nf‘the 31:12, 2.9.; “$2.303?
nbtained from featfiering yiaids the fiistri‘mme
rate {If the drug. The slaps: cf the terminal linear
phase at afinfinatiar; phase, 1a., «“be303, fiesaribea
the rate if 1355 sf the drug {mm the may. ami 115m
all? is nunsifierefi m be a 2:430an oi the matahnfiz
mamas anfi Irena} alirramatiun firm the bat-1y 313*
pmpfiam phmnamkinetic {mamas afimns the dim
Man «3 minim»? ma mama mkmes sf distribu-
tizm and rates sf distribufim and emnmafim Em

airings whose pharmamkinem hammer is mempm
Em} by the Wmfimmparmem gwtem.

Hag-«Life:

The hag-Life {Tm} at a drug dem‘befi the time
{13131115551 for a: drug’s: Mead m: plasma mnmmrakimn
m decreage 12:}! me haif’mig Ball in cling mnmnzafi
rim is a refit-2mm 3f mataboiic pmmsses; 32‘:de
excretion, raga mm}: fecal. The fining-Rafi half~life
mf a drug in the £31de may be flame: 31'3pr
c3113; GK 9% a pharmamkinehc pm: (if a drug’s
blmdmcmmmrafim time pint, typicafly after innar-

n’r‘enmzs admimmaiian ta 2: mmple pmpmmmm
gamma? 3? time mqmrezi fer fine cmtemrafim a
ma drug m aaaeass by mm half is mm‘tderté if:

haE-Efa. The haif-h‘fe: can aim be maihemarimfi:
daminefi Kasai} Emma} film-3 and rearrange Eh:
equation as fullflws:

 

Kg: t m m » x 32%
2393 bag (3 Lag Cp Log Cp

(Equatim 4.6

Them if it assumed that (391's equal in me~«half m
(2%, {he equatim WEI} became:

K ,t 6*} q .“Jaw m Jfi m x
2.3% Lag 13.5 13% Lag? {Lqmimn £15?“

T1133},

{“3 *‘ “33:an2 ‘-"’ {€93 {Eqnaficm €181 e3

if this latter aquatmn is manangeci, the haifulifi
firm utflit‘y in the figteminamn GE {img efimina
him 5mm the 13:3ng previcieci mfmume that {he timg
Ecflmws firs£~order kinetics. Reaflmging me 9:50
murmur}:

m 9.593
£192

 

Kc; {Equaiimn 4.?

Efimmafim rate mmmnts are mpmted in time”
8.3, inmates "L hams“? "Emar an afiminatim cm
mm (if a mug £53 0.3 hr" maimtas that 313% mi the
drug is eliminated per ham:

The halfnlii‘e vafles mm}: between dmga; fez.
Emma {1ng it may be a few mimma. wheréasx. fa;
ether {1:11th may he hams; at ever: days {15:31:
410). Data m a mgg hialmgitz imlf-fife are usefu
in detmmming five most appmgrfiate my mgi»
men in afihieve and maintain the dashed him:

{eve} (sf dzmg. Such determinatims asuafiy result it
mch mmmmended émge gchednfles fer a drug; a:
The 0121th 1343 121an emé ham; 6 Mars, 3 hang
mfiiihough these {was of recommendatims gen-
erally suit the requirements {:6 most patimts, Ems;

do 119% suit ail paflems. The mam excepfimnal {m
tiemia as: things: with. mfiumd m: Mpairad ability ts:
metamfize m excrete dmgs.Them patienm, gener-
ally gagging {mm iivvar ciyafimctim m Mina? dis—
ease! retain that administerszi iimg in Um bkmc’a m
mamas farmmfiad pefiofifi 0f fime due is their de'
mafia? ability in eliminate fhe drug. The rewiring
extanfiad biaimgic half~iife (affix: dmggenerafly ma»
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T3313 $.33. Some Elimiaefien Hale—Life Values

121mg Sebmmdm Biimmetfee Heifim’g“ {35,3}

 

 

acetaminephm mime!) 1-4 been;
Weflfin Mimi} 1 hen:
fimabarbitei Sodium
{autism Sedium} 111E? heme
emmeme {Pegamez} 2 heme
Qigitmin (Crysiediginj 7—3 days
Digoein (Lemming; 15-3 gage
Dill-imam {Certifieemfi 2.3 hm
Empnfien Meme}. ”LS—E hours
Memetham‘n {hem} 41.5 heme
Lithium {Embanete {53192331} 2e {were

Nimglycefin {Tricifl} 3 minniee“
Fheeytein Sodium (3331mm) 32.251 heme
Fentebezbfiel 30mm

membumi 396mm} 15%?!) heme
Fmpexyphene {Ewen} e-»-12 been:
Pmpram’fei H123 (Iriderai) e heme
Ranificiine HQ We} 2.5% heme

Theephyfime Wwfiufi 3&5 heme
Tabrerxgein Eulfete Webein} 3 heme
Teimemide (min-am} eemee heme 

‘Meené mega, ervalue Images, taken imm predefim
mm {mm in Pfigeicieae’ Dee MW 52m; ed”
‘1'9‘38e Marika: Emmmiee Data. Memeie, New femey.
Helbfife veiuee may very éepending upm pefimr charac-
eeeefiee (age. beer: er rem} hinge-en. smoking heme; eke},
deee levels afimflfism anti mates efednfirfieeefim.

*Afhe: intreeenme Mme; nitmgiycerin is rapidly
merehnfieed m memes em} meaemeetee

emirates an méEficétxelieeci fiesege regimen ealiing
for less fieqeent 11mg ech‘m‘nieirefim than that;
called far in patients with animal proceeeee e£{img
eminefiem a: a meirxtemme sf the usual {image
eeheduie, bet a deaeese in the ammmt {1E drug 3121*
Wemfl.

The drug fligmee presents a gene example cf .2
dmg baking a helfdife which is effeeteri by the per-
tienfs’e patimiogie cendifien‘ Digexin Ee elimineiefi
in the urine. Renal excrefien e5 digmxin ie gamete»
time} tut; gimmemler fiimfim me In eubjecte me
name! tenelfunefim eigefie has} haififife ef 135
m 2.0 deye in exam: pastime {abeenee mfmine fflE“
meme}? the heifeh‘fe may be prelenged m e m a
eggs, Ibeephyflfine elm demenetreies diffefing haif»
flees dependent upon certain geese pragmatism.
In prememe Meme with immeme Em enzyme
systems in the eytmhmme Refit} family, the haEf-e
life ef theephyfline rengee item 14 fie SS lemme.
wheeeee in mung ehflcieen between the egee ef TI be
e whose liver enzyme systems ere. maze mature the
theep‘rgrfline heif~1§fe range-eham 2 m EYE heme

In aeult mesmeeere the helf»i§fe ranges fmm {5.1
in 12.8 heme whereas in aside sneakers the even

age haif-«fife Inf iheephyfline is «:13 items. The irv
crease in {hemehyfline clearance fmm {he bee}?
emeng emakese is befieeeri he be due m an mew
tier: ef the hepatic memhefism mi theephyfiinefibe
hag—life ef flxenphyfime is ciaereaeeci and totalmay
cieerance is enhanced in seek a degree in emekere
that theee indieémiele me}: aemeflyrequire a 5:} m
100% increase in {Mega-Kine desege 'm pmeece
effective therapeefie lemme. Between 3 memes
emf 2 years may; emefiy be reqzzieed m mmtaliee
me effeet of emeking en theephylline metebmjm
in the beciy sense {be patient steps smelting Be
eeuee meaghyfléne ie membefized in the Ever: the
befidife bf mecphymne Mi} be extended in liver
disease. Fe: example, in me seedy 9 patients with
decompeneeted cirrhmie, the average meephyfime
heimife was 32 imam

The half~Iife er“ e drag in the bleed stream may
else he effecfiad in}; a change in the were m which
it is beund e2,» mend peotem er cenelar mmpenems.
Seth a change in e drug's hinflmg pattern meg be
bmught 3131311: by the edefirfiefiatfim QE e Second
simg beefing a gleam affinity than the first :img for:
the same bindmg eiiee. The remit is the dieplaee
men: 5% me fire: dmg Emm mess sites by the gee-
end dmg and flue smirien evailebfiity of free {new
mend} drug wmeh may pass. frem the bleed eeeam
ta ether: beefy sites, influeing tbeee eoneemeci with
in; efiminefian. Ea: gimme he meted that the die

placement ef are: drug 5mm its binfiing sites by are
(fiber is generally fie‘esed es en enéeefred even};
emee the element bf free drug teeming is greater
than the level maternally achieveri timing single fimg
therapy and may result in 11:1”:er drug. efiecte.

Caeeeet ef Cleermme

The three main mechanime by which at cimg is
resumed are cleaned {mm the bed? inciuee {1) the
bepafie metebeliem, Le" hepatic eleereme, {35, mi 3
émg m eiflxer an eetive er inerfive metabelite {2)
the renal excrefiem Len. renei cieerenee, (31,, of a
thug unchangee in the mm,and {3) efinflmfim ef
the simg mm the bike and subseqeenfijr mm the in~
“testifies {er mmfiee in. fem» en aitemete way ta
eapreee this rename} er eliminefien 13mm the here}?
is be use rate} bad}? cleareme {£13}? whieh i5 defined
as the faction ef the beta} mime bf dieuibufiee

the? can be cieereni per emit time. Because meet
emge when eeuflrfietered will uncierge ene er
mere e£ these preceesee, the fetal body clearance;
C19, ei a drug is the sum 9E these clearances, new
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a3}: hepatic, C111 and renal clearanres Cir (hammer
via the bike and faces is 3.25112sz rmt significant for
mast zimgr.

There prmarrrr cat? rfimimfimwithin the head?
wear}: tagether and canrrqurntly a rimg that is
afiminareé by renal excrefim and hapatit: trim
msfnmafiarr WEE} have an mat-an rate {if alimb

netinn. Kt? that is the rum mt“ the tetra} matron,

kn, arm} hepatic: hinttansfnrmatimm kmt In the arm
rmprrtmem mrrdal dammed garliar, tom? bad}:
clearance is the pmfium af the: wiume at distribw
manta, and the merril rate rat” elimination, kg:

(33 a var 3:: kg} (Equation 410)

But, rerall that kn} equals EifiQBa’Em. If thir is rubrti~
rated inm {martian {kit}, arr: true miter for the
haif~iife, t“? the £011an rquatim is nbtafrred:

W ararrrr
£133 “’ ma

 

(Equation «1911)

Kerri} that mtal body clearanrr is a funrtinn at m5:
atmare Princesses, {has if a drug warm eliminated
firm the had}! firm-213’s: hepatic hmmfmrmarion
and renal anagram, Equatim 441 hammer:

t mm _. urtirrn 4.12
1}: Cir a, m: {13:1 3‘

111mg. a £1ng haiéhfe is direrfiy propartimal to
the «mime 92E firstrfibutitm and imerrriy prepar-
titmal tr; the fatal Barfly clearance wrfich is com»
prised of hrpaiir and renal clearances. Elmstrafively;
if {ma commas infants and rhiidrerr what Exhibit

Iargrrmhrmtas 9f dirtributitm and have: im'rer chart
amt: trainer? drags will usuairy have greater Haif—
Iirrr than that exhibited in Malta.

A fimrm in the hepatic ctr renal clearances
m1} pralmgflxe half-fifeafadmgfmir miraflyorw
ms for rmlr in renal failure, and mmequently,
if one can estimate the perrmtage decrease in
Emmtinrr rim tr: renal failure rmrz can use Equation
442 to calculate the nrw halfwliie trf the 6mg in
the patients. Thus, an Minster} dasage regiman can
then he; ralmiated ta decreasr the shame 0f. drug
tnritfity.

Elm-mgr Regimrrr Cmsitirmrr‘ans

in the prrfimrr chapter thrase Bartram that ran rm
{In-Brice the £3ng 3f 3 drug ware maniitmrdrme
quertim 9f haw much drug anti hat-r after} tr: at?
minister it: fer a: desired therapeutic effect is mt 333$“
fl}: attrinahlrr Basirafiyr there are We appmarhrr tn

the detrampmerzt of firrage regimmr. The first is
the rmpt‘riml rrpmczrh, which imalrer the admin—
istratim rsf a mafia a certain quantity wring that
therapentir rergmnrr and than madifying the
ties-age sf drug and the daring interval armrtiw
ingly. Unfinmmateiyr expemarme-mflt the adminw
imatirm at a rimg nrtarzfly starts; with thr first
patient. and maturity at rurfirient number of pa~
firms restarts? the drug 30 that a thirty accurate
predictinn can he maria. Brsities the desired that»
apeutit: EEfE'EE; rmridtzmtian must aim invmlve the

nrrtrrrrnre ami severity at side rféerts. Empiriral
therapy is mafiy ampimyeti when the timg ram
renmrim in germ or pfarma tines mt reflect the
mnrerttratfm sf rimg at the recepmr rim in the
may; or the pharmamrlynarrfir effect 3f the drug
is mt Iterated {at mrrelated) with, the recepmr sire
drug canrrntratimr ”Empirical merry, far exam—
£232.: tr utflireti far many anticancer drugs that
demanrtrara affirms tong after they have been ex-
rreteé item the 13933;. It is difficult in mime the
ram Karel emf there rimgr with the {termed thera-
peutir affect.

The: tarmac} aggrnach to the timiepmrnt me a
charge regimen is thmugh thr arr rt? pharmamki»
{retains ar the rimafir appmarh. This arrpmach it;
based ms. the rasumptimn that the therapemic and
tar-tic rffacrr of a rimg are minted tr} the mmmt Inf
drug in the bad}: :2: trr the gimme! (tr: rem) mm
cannatirm of émg at the rereptm 5hr. Thm’rrgh
rarefizl phamnamkmatic evaluatim :21“ a :1ng 2312»
Emptimr airstribarticsrr mrtabafism anti axmtim in
tha "tardy farm a Sfizgle time, the Emir 3f drug at~
rained Emm multépie daring can be esfimatrdl Gm
can then drrermine the rppropfiatenesr mi a dusage
ragimm tr: achirrr, a ($3st therapeutic mncm*
tratirzm at rimgirt the bady arid evaluate the ragim
mm based apart therapeutic respanre.

Wham {me mariérrr the develnpment ofa :ioragr
regimen. pharmamkimeficr is “but ram trfa number
:2? {artists that shank} be ranritirred. Table. 411 ilw

imitatas a number of thrrer Certainty an impartant
tartar is tha Warrant arrivityr it, pharmamxfiy-
mmirr, anti tafirity, La, ramming}! rrf the Mg: 5%
second cansidrratinrt is the pharmacokineticr or
the mug Wrath are mfluancrr} by the {image firm}
in which the drug is aémmsterrd h} the patient,
erg, biaphrrmacatrta‘ral ransmamrirmsr The third
tartar {stirrer arm the patient: tr: wheat that rimg

wt}! be giren and ancmparrrs the Crimea: state mf
the patient and hm: the: patient win he manager.
Lastly: atypical farmrs may influence the damage
regimen. Cailactiraiy, at} Bf thirst: fritters influence
the {image regimen.
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Table IML Edam That Determine at [image Begimm"    

 

Acfiafiyiflxfirfiy Pimmamkmiics

Mmum therapeutic dill-SE3 absmptimn
Tin-iii: dose Dismbutim

Thezapaufii: index Mamfiam
Shh effects Exczefim

Baserrespnmze Mafimgmps

Dnsage
Ragiman

Efimmi Factm (3W meters

32:1me Shaina :3} ifizémi Mamgwmmt cf’fhm’zzpy

Age. weigiaé, urine p3 Multiple dmg flierapy Mammrdapmfimce
(madman being imam Cmvenimce m? mgimm thgemfim‘idmynmm
Enéstmm cf mm? amaze mm Compliance 9% patient flmg interacfim 

‘Rxpfinted with pamisfiimn From Rawhnd M Tamer TN. minim? mmamifimtics. 2nd Eai Philafiefipm: Lea a:
$1.3ng2; 1939,

The mags: regimen cf a cimg may simply in»
mks the adminismtim 0f a drag mace far its (fie!
sired mammal-31c Efi’mn Lag”, pimmrm meciicafiam
m: enmmpaag the ammmmm :1? mg far a 51m“
rifle time thrngh muih‘ple dams. In the latter in-
stance; ma abgecfive flf phamamkimtic aiming is
ta design a «image mgiman that wfil mnfinualiy
maintain, a drug’s therapeufi: 52mm 0): plasma
mmenmatim mm the drug’s merapenéc index,
11.2., alums: ms: mirfimnm effegfive cancenmmn
butheiaw the minimum mm igvel‘

Frequently dmga are aciminis’rered Wen 1 m
a} timea per dag, mast after; in a ma time, e.g., 3‘5
mgfi times tiailj; after mealafis mentinnea game};
after a drug is administered its level M21131“; the
hm}? mes: because {if the influeme of 31; 0f flu:
prmegam e.g., ahsmptiun, dizmhufiam mambm
13m and extrema A drug Wm accummate in the
may when the singing Marvel is less than the we
named far the may m eliminate a single dense, Far
example; Pigura 4.13 musnafeg the plasma mama *
tramm for a drug gimzn by mmmms minimal
tism and ma} admirflstmtinnffhe 53 mg dime Hi this
drug was given at a :1ntmtmal r35 8 1131315513122
drug has an ehnfinaiim halféife at” “1'2 hams. As
om can me with mmimad rinsing flu: ding mn-
mmmiim reaches 3 5:33:11; 3mg {11' pimma macaw
traficm. At this limit the mean: afdmg lust per in
new} is mpEenishszd when thss {35.23 is damn again
Cmmquenfiy flue cmnmntratim {If drug in that

piafima at 33:13:11 fincmteg hemn a minimum
camemxafim and 3 W113; concenmfim‘ Thus

far nanain pariah: types it is apfimal m target (1mm
11135;: that the 13233231; canmntrafim resides withir:
the fiterapmfic index sf a thug m maintain a min-
imum saffacfive mncenn‘afim m“ drug. Fur example,
the asthmatic patient maintained an meuphyfiine
mum have a serum mmemxation bameen m and

2:} pgme, Otherwise me patient may he summi-
bie it:- an asthma attack. Thus, when timing the
asthmatic patient it is preferable :3 gm: thew
phyfline ammmi the clinic £1 times dad}? is sustain
181mb at Eeasr above the minimum efiecfiw cam
semsafim. If an the mike: hand this meaic'ine is

ml? afinfirfistereé every 4% hours during the making
hams, it i3 passibie that the minimum cuneenua~
rim W {311 helm: effective {@2315 between the at»

“beadfime (1:353 am the mm ramming: time. Cmm~
gnaw}: the pariah; may awaken in the middle 0E
the night and exhibit an asflxma attach

Patients can he manimreci pharmamkmfificafl}:

Waugh apprapfiate plasma serum at Edam seam»
pies, and WIRE hsspital phmacies have impla»
merited phaxmamkimfic aiming services.‘1‘he i11—
Eam: is 3:0 mafim’ze dmg efficacy minimize :1ng
{mm}: and knee? heaiflz care costs at a minimum
Thus, far mph mmplicatims assmiated with
werdoae am manned arr dmg interactions that
am mam m mama agm smifing-theopfgmne;
can ha ammmmadated. in £323.93 sarficeg, in: Wm
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PlasmaDrugConcentration (nigltllar) 
PlasmaDrugconcentratlon (mu!Ittsr) 

Fig. 4.13 Plasma concentration oft: dmggt'mz mmy
(tap) and omtty (770th an afin’d dose ofSO mgaudfiwz‘ abs-
ing inter-mt ofs hours. The half-1W is 12 home. Note that the
arm unda- the plasma damnation-Hm curve dating :1 sins
mg imam! at steady state is equal to the lam} am: under the
cumsfam singledosafleflmhmfim afthe mncmh‘ntim isdi-
minished when given orally (hay-M: qfnbsarptiw ts 1.4 hours)
btrt the average steady—state carrcentmtim is the same as that
after intravenous admitfistmtion. since 1" = I. (Rapfintad with
pamissim from Rowland M, ’1sz TN. Clinimt Pimmmmkf-
netics. Pifitndztphim Let: 5' Febiger: 1939i

pie, unce the physician prescribes a certain amount
of drug and manners the ctinical response, it is the
pharmacist who coordinam the appropriate sam-
ple time to determine drug concentration in the ap—
propriate body fluid. After the level of drug is at-
tained, it is the pharmacist who interprets the
result, and consults with the physician regarding
subsequent dosages.

 
Fig. 4.19 Conwdzrized gas chmymtogmphy mass spec
humeb'y used in bioanatytimt smdl'es, Consists of Hamlet!
Packard Gas Chmnmtogmph (Model 5890 A) and VG buss
Specb'ameter (Made! LIE; 12-250). {Courtesy of Efan Carpa-
ration, pic.)

 
Fig. 4.20 Assay of biotagimt fluids using Waters HPLC
(High Perfimnance uqzdd Chmmtography) system consist-
ing of {firm Isft to right} Antasampfer (Made! 712 Wisp].
Pump {Model M45), Shin mdzu Ffuorzsmme Detector (Modal
H635}. (Courtesy afEtm Corporation, pk.)
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Phanmmmmic remark has demmsmated that

the detmninafim M a patiezat’s damage segimen
damask: m nmemug fafims ami dafly dam: far,
mnlas amt far a numbe; :3? drugs that must 1):: ad»
min'mmd an a maxim: mamenzmce schedule;

e.g., ciigmfing yrmainasfide. maaphylfiné. Fm car-
min drugs: such 35 fiigflxin, Whiiih are mt figm'g
lipid gaiuifle, it is prefierabia m use a patient’s iean
hm}? weight {WW} rather than metal Tandy might
W} m pmvida a betm emmmfi: if the pafient’s
mmme af dismibutitm. filmmafiveiy, wen though
pharmamldmfin musing farmalas may mist, (me
must be mgrfizam: that: patient farms may be rams
relevant. Par example; with the geriatric patient it is
afivisabla m hegfin drug therapy wikh the 1mm

gamma dime and mfleafl Elm assuaga as mammary
in small mammams to mpfimtza the panama: aimi-
cai mammai’hen the glaciers! fimtd be manimmd
for drug Efficacy anti reevaluated yefieéimfiyfi 133x“
31319123 0f bioanalyfiaal msearth iabmamzies am
shown in Figures £31? and film

Rgfermces

E. fiaghmjm {3mm MG: sausages: (3:8. Amm‘al {91‘
human mail immimi absaxptiue cans 1:1”:an
Basia: Phaem R35 1991;3221M1fi.

a flxristmsm m, e5: ELTM: use at“ gamma miniigmphy
m Emilia-w the gastmimeslinal Hamil“ 3% gharmaueufi-
ca} formulamm. I Fharm fiarmaml 1935; 3?:91 “95.

3. agape A3; {Jervis 53, Wflxiing m'fifmiatim in gasmim
mama} Wait at” phamamtmal tic-sage farms in
Emilia? mbjects. Fham Res magma
Finale L Km: Thar figs 1963; 13:292-332.,

Ccée 05 mm Eegulafims} Tim 21. Fan 32f}—
Bmawilabfiity and Emma-3mm fimflmflamk.

5. {Imam 313], {313mm AR“ "Raging flf Bimvaiiahii‘iqn
Kalamazom mm: Upgcrim Campam; 19%.
53A Li‘vxug‘Bullgtinr 398636; Na. 221956, pp iii-«15.

a. Smith H} Morass of 13mg Handimg by the Buéy. In-
tmdumim m the Primfiples of Drug 133$ng 2nd $1.,
Lménm Bnfiammth é: (20.: 15333

9‘ Caspar 1W. Manimmg mi“ mugs and hepatic status.
mm: (Imam: 1991:1412! (55 19531.

57'!“

1‘4

InnoPharma Exhibit 1091.0045


