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Preface

Phariacy, like many other applied selencss, passed through
A deseriptive and cimpiric ers, However, over e past sov-
eral decades a finm scientific foundation has been devel-
ored, allowing the “zr1™ of pharmacy to be transtormed
e @ guantitative and mechanistic fiall of study. Phvsical
Py s associated with che quantital ve and thearetcal
principlos of physical chemistry as they apply to the prac
Lee vt pharmacy. Physical phariacy attempts to integrate
Ui laerual knowledze and brosed principles of pharmacy in
anter to understand the solubility, stability, compatikibity,
and hioloze action ol drug products. With the coparsion
and transformetion of physical pharmacy, the disciplive of
Hharmacewtics (somelimes known as Pharmaceolical Sei
eice) emerged. Tnilizlly Pharmacentics focused an pkarma
ceutical teehmicivgy—rthe design, tarmulalion, manufaciure
and tesling of dosage forms such as tab ols, cansales, crepms.
oinlmerls, and solutiens. L cecentd VAT, Fhaniaceu-
tick lie expanded since there is a need 1o understand bow
divg delivery systems pertere i and respond to the nwor-
rial and pathephysiologic states of the patent as wall a3 1se
this knowledge to develop better drug delivery svstems to
mprove therapy and patienl vutcomes,

Lhere are two primarily target audicnces fur this baolk,
gindents training 1o be pzarmacists and students training to
b prarmaceutival scientists, Fharmacists work with existing
drug pradui s, patients, and olher healthrare practtioners
te ot irmiee atient care, Practcna pharmacists shoold live
1 torough understanding of modern drig delivery syslems
Az he or she advises paticnts on the best tse of presce bed
medicines. Pharmaceulical scientses develop new drugs
and delivery svsiems and improve upoan the various modes
of admistralion 1o parients. While some pharmaciste are
also trained as pharmacensical scientists, (here ire increas g
numbers of biomedical, cremical, 2il aterisl science engi-
NESES 4 |'-'Tile!_ the field that are boas ||"r|5; ]_'li_',]rm;'u:ent:-.:ﬂl
siienlists ax well,

“The book Mhysical Pharmacy was written 1 an cffor
i unite the theary and practice of the pharmaccutical si-
ences.., ' L Alfred M. Martin wroate in the Prctace ol the
First Lditior of Plysical Phasmacy in 1960, The purwse of
the Seventh Edition remains the seme—to wpdare informa-
tion regarding the pharmaceutical seiences and 1o integrate
Zew canceps with exablished enes, D Marin continued

U ML Mt in Plysical Marmacs, 1st B, Lea & Feligor, Philadel-
phaa, 1560, Pl

“The hook Physical Phecrmacy must make its way smaong
teachers, students and pharmaceutizal sractitineers, some
of whom e doubt will not agree with the anhors treat
mant of the snbijzet. Tt is hoped, however, hat as o resuls of

their ol

ns and suggestions a better book may evalve
theeuph the years which will serve the (hearetical needs of
the phermacy student” Inceed, the hook Fas continuously
evolved 10 the over 50 years and aow 7 editions sinee i1
was frst published. The seventh edition of Mariins Pliysi-
sal Plharmacy amd Placewcsption] Soiences ramgins oriented
toard pharmacists and pharmaceutcal suentisis all over
the wocld, Versinns al the text have been published in Fro-
Lsn, complax and simplified Chinese. Indonesian, Korean,
and Portugiese.

Mare thim ever before, the pharmacist 2nd the pharma-
ceuival seientist ave called upen to ntilize a sourd knowledge
af hinpharmaceutics, Llochemistry, chemistry, pharma-
clogy, phvsiology, cad oxicology and an intimate under
stavding of the physical, chemica’, and biopharmaceutical
prooerties of doug products, Whether engaged in research
and develepinenl, teaching, manufacturing, the practice of
climical or retuil pharmacy, or anv of tre allied branches of
the profession, you must recognize the necd Lo rely heawily
s amd zoply the Pasic sciencas. Thia slems from the Zact
that phermacy is an apphied sciznce, compased of principles
and methods that have been colled from othes discimlings.
Mare than any othe: medieal profession, vou will wors
the bouzdaries between 1he varions sciences of the shysical,
chemizsl,
contribute to inceasingly rapad develepments. You are #lso

and hiﬂ[:‘lb cal Zeldls in order o understand amil

sxpacted to provide concise and pracical inlerpretations
of bigh'v technical drug information to your satiests cad
L'.‘r”n'::![;,-.lt'-i. With the abundince of information and misin
femalion Zat s fresly and pablicly available (e.p, on the
Ttesel, having the toos wnc ability to provide meaning-
ful interpretations of dala er imderszanding when ere &
izsufticiznt data i critical.

The study ol the marerial in this pook should mark
somzwhat of o turniryg point in the studv pattern of the st-
dent. I the latter part of the pharmacy curr colum, empha-
sis is plad upan the application of scienlilic princinies to
praciical privessional problems. Althoceh Bzcte most be the
loundetion wpon which asy hody of knowledge s built, the
el memarization of disjeanle) “particles” of knewledge
diwes no7 lecd to logizal svsiemutic thought and prablesm
saalvimg,

wii



will °PREFACE

“] HEAR ANTH T FORGLT
[ SEZ AND ] HEMEMILER.
100 ANL ] UNDERSTANLL

The ancient Chinese proverh emphasizes the value ol
active participation in the learning process. Thraugh the
ilst utive exsnples and practice problems in this book
-nd on the oaline companion website. the student is
Enun—.gﬁd te actively participale.

The comprehensien of course materiel is primars
ily the responsibility af the student. A teachor can guide
and direet, exolain, and clarify. ul competence in solv-
ing probluns in the clessroom and 172 laberazory dezends
largely on the student’s ungderstanding of theary. recall of
facts, ability 1o integrate knuwladge, and willimgness w
devate sufficiont tme and effort to the jash. Each assipr-
ment showtd be read and ontlined, and assipned problems
shenld be solvid outside the classroom. Active probles
solving and praclice effectively huilcs the mental “muscl:
memars” and skills 1o eltirmately utilige the techniguees in
the real world. Just as it weld be difficelt to buikd physical

mascle by simply reading about erercises, the skils and
wechniques preseured here will be best minsterad with active
practice, Teacher comments weill then serve to clarify ques
tionable zoints and aid the student to improve mdgment
andd reasoming abililies,

The scientific principles of pharmacy are ool 85 compiex
o5 s would believe, und certainly they are nol heyond the
andersteading of the well-sducated pharreacisl and phar-
macentical saentist of wday. The ventinued inlegration
of t2e hiclogical, chemical, and plhysical goiemces remaing
critical o the evelution o the pharmaceutical sciences. The
thecretical links between the diverse soientific disciplines
(Lt serve as the foundation for pharmacy are reflected
i this book, Tr the Seventh Ediien, the peader will e
directed through [undamental ieory azd cuperimenial
findings to practical conchusions thal serve as Ihe toundation
for the phacmacentical sciences. New chapters have been
added (Fre pients, Compounding) and others have been
sig=ificanily sxpanded andior upcated [luterpretive Tools,
Tonie Kaquilibeia, Biopharmacentics, Diftusion, Lin, Relcase
and Dizselution. and Drug Delivery Systema and Drug Prod-
uct Design) 1w tetlect the expanding scope and diversity of
the phazmazentioal scences. i
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INTERPRETIVE TOOLS

(CHAPTER OBJECTIVES)

At the conclusion of this chapter the student 5hﬂuid I:-e able to:

1 dererstand the basic mols requied toanakzs and inleroret dats

5015 om o leboratony, clinic, o Iteratre

=g dimensianzl analyals.

Understand the differz1ce batwaen pracision anc anouracy.
Understand and apply the sanceat of slgnifeant figums.
Dafine cetarminant and Ineets rminant errars

Galcdlzts te meean, medizr, and mode of o dota set.

oom B W

T Lnderstan the eoneept of sariabiity.
& Caleuate standare devabon and cosfilc ent of varalion andg
TR ECH TS R LR e S R B M | T e T
9 |segeanhicel metinds fo detreming the slone of lnes a=d e
statistcal sionifizanco
10 Ietorpent slopes of Hnes and Do they relite fa absorntion snd
elmirarion from e by,

INTRODUCTION

Soipnce cegins willl tbe observation and preoise deserpe
temaf things and events. Bor the pharmacentical ssienrist,
many phseTvarens mvocve quantitative numercal data, And
the cesaription of things and #venzs requires caleulation
and use of such dats. The goal of this chapter 15 1o provide &
mundaton for the aranntarive reczosag skills that are fun
damental o the pharmacy practitorer and phasmacensica
clentst, Mathematics and statistics =

at the |:hi|||1".‘.f.:‘:'JI cal scienoes Yoo aewd o onaderstamad T

re fundmnen ] aals
ar whien to use Duse aols, aned how o ""I-:'rpn_*l M pvanifis
of Ll ceses Yomo omst silsis e esirelal no: 1o :,1'.1_':;i,_7;|,:_-1'|;:|;:_'1
restills O the one hand, vou may ask "de o we veally need
L dnow how these squations and formaulas were derived i
orde: to wse them effectively? " Logically, e auswer would
see1m 10 be o, By analogy, you do pet aeed w o mow
bedld @ compuer inordur 10 ouse one  send an el Ty
sge O e other lepdd, graphically peprosen tod deea coneey
wavnse ol dyramics thal grestlv benehie trom anclerst -
g 4 Wil more ahoct the fundaments | eqtations hehind the
ehavior, Thess pauariong are merely pact af 4 seraf tanls
(that o should not memorize!) that aliow for the irarsfor
mation of a beneh of pumbers into o behavior that oz car
intesprat,

The mathematics and statistics coverad in this chapter
ane this haok are sresected inow Forsat o
. !Lﬂ.r‘ldillH ui1|] lll rII.'|.!. ill s,

LA IR T lIII-ZI‘-.'I'-

I"v1HII:1-' -ilr']l'.' 1 ..-il-' 1rlil']1l_'I"-'I|'l-

al Mol elerrents Bave been cemoved from arevious
editicns, ard in particular for this chapter, becacse of the
stigration of numerous college level topics to sscondary
schenl courses Stasistical formulas -,l'u:l craphical method
sxplaniations have dlso been preserited ina reduced formet,
Degending on vour persoral goals and (e philesoply of
sour program of study, you may vell need oo in-dopth treal-
mient uf the subicct matten Additional detailed treaiments

v b (ol o Ue wehsibe ame in
imgzs 21 the end of the chapor

e recomenended read-

Data Analysis Toals

el | V' d¥A Hable tools sugy px IFI'I.'-"'ri-'I'II'I'IHi'lt' calitlators,
..mlljfuln_ sprreadsheel progrs e e, Micosofl Fael, Apple

mornbers, nr OpenUiteeorse I{.nI-;.L and sratistical sottware
packames fep, Bivitaby SAS or P35 make the process-

ing of data reladively casy Spreadsheet orograms have two
distine: 113 daza collection/entry is simple and

L advantages
can cften he cutomated, reducing the possibility of e
i transcoiption, and (2} simple data manipalations and

elermentary statstical caloulations are also ey o peeforo,
Pl i oy sprewclshect prograims seam lessly inlerfioe
will statisticsl packages when more sobust statstical snaly-
sis i recrired. With very lztle effort, vou can add data sets
and generate pages of onalvsis The processing of dats 5, in
fact lmost ton eass, and it s not the same as undersianding
data, e student should aporecets that while it may be pos-
sible to automate data entry and have the computer partorm
cerculations: knesding what is approsrate to calculae and
the final ioterpretation of e resulls mnd statishoe ! anslvsis
is wor reEponsilned As v seront to analyee data keep in
mind the simple acromrm GIGO—Gorbaze T Gariaes G

[ ather wards, solid scientific resuls and sovnd methods
of analyszs will vield meardngfiol mterpretatens azd conclo

sions, However, 1f the scientific foundation is weak or dara
are poed, statishcal toels can net gve bad dat meamngfil
vizlue.

Dimensional Analysis

Lrunensiocal apabvsis (also callod te Faccr-Tabed moetlaod o
o wnnid fecton pethod b s o probiam-sodving el et

ses ee facl Ut woy weober or ey pressios can be roullipied
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