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Topical Agents

In this chapter, a wid . . ,

variety of compounds. e%'ﬁ‘nety of uses will be discussed for an even wider
d bod e term “topical” places the use of th

pounds on y surfaces, as opposed to “systemic,” which i . ese com-
the.compounds are absorbed into the circulatory sy;s’oem and 1(11118 c::s epa
various organs and tissues. The pharmacological eﬁ'ect,exI lOf tot.r'n cdted -
pox.mfis are evidenced primarily at the surface to which the a.f : cl(i)enc;-
ThJS..IS not to say that there is no penetration into deeper tiasies : a%:o- '
tion into th.e general circulation. Indeed, this does occur in many ;:ta.ncrz
wit,h. resulting beneficial effects—for example, the penetration of an anti-
septic cempoupd into the tissues below-the exposed area of a wound aide
in the prevention of deep infections. On the other hand, systemic effects
of many of these compounds may elicit toxic or allergic manifestations
depending upon the amounts absorbed, e.g., topically applied mercury-
containing compounds. Because of this possibility, general aspects of
systemic toxicity will be discussed in associatien-with appropriate com-

pounds. It should be stated further that topical application of drugs may
be accomplished within body cavities that open to the outside (e.g., the
oral, vaginal, and colonic cavities). This type of application is done with

und will exert local or surface activity.

the expectation that the comp

However, it -should be poted that systemic absorption from these areas
may be more extensive in comparison to the skin. | Imdeed3 drugs are often
applied to these areas as & route of systemic administration (e.g., buccal

tablets, su itories, etc.). ' _
T:le ’corgggf:nds u:sed topically will be divided into broad ca:t,ego:ne;
ased ir usual acti r use. The categories are: (1) protective,

: vk s t compounds. These classifications are

(2) sntimicrobial o Mtn;g:; of the compounds; however, some of the
he specific category. It

broad enough to encompass limi
agents have uses extending bey ond the limits of ¢ ¢ of overlap between
may also be noted that there i8 & trefnendousda::f;l}:le ::re OVt application,

' use will depen in the

PiosTios WAen !:Hé;P;l'ticuLft the presence of other compounds ti
th tration of the AgEH% .' : :de is a protective.
pr:p(::.t:::ox:l' and the solubility (e:g.. insoluble zinc 0Xi

' ; Ifate is A0 astringent).
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2
. Protectives

¢ which may be applied to
_ tives are subst‘anc.e ;

As the term implies, p::i:ca:‘e” from irritation, ust'la.llyf, :ftll:il:chamcal
the skin o prote’” cerds or substances most aPPropna’fe 0 purpose
origin. Those compoun lly inert. Insolubility is & desirable property in
are insoluble and chemically e compounds through the skin, makes

e tion of th ; ¢ -
that this lmn"I:;‘;:5 ;\T:lrﬁﬁ, and diminiaheg; metallic propertle.s on rg:u:o
::}omt dlmpoc:::dsm:hich are chemically unreactive are necessary in o

¢ interactions between the protec.tive substa.nce and the tissue. In
b ‘rds ideal protectives are biologically m&ctn.(e. s .
Ot’h;{r o m;terials serving the purpose of protectives are - theﬁc,'hn‘e.m‘
ndso:tt:eynts useful for adsorbing moisture from. thef sur't'a.oe;md the sl
Since removing moisture tends to lessen mechanical friction irritation,

adsorbent action is an important property Qf protec'tlves: Protective ‘“d
adsorbent action is maximized with decreasing partlcle,m- Shall parti-
cles offer a larger surface area, allowing thems<to aq.here td each O‘t:h'er, adhere
better to the surface«f the skin, and adsorb moisture more efficiently. A
fine state of subdivision of the particles also offers a smooth substance
which is soothing to apply and aids in preventing i_rrita.tion due to rubbing
or friction.

Protectives are generally applied as dusting powders, suspensions con-
taining the insoluble protective substance, or ointments. It should be
remembered that protective and adsorbent substances are available for
use internaly for gastrointestinal irritations (see Chapter 8). Although
the reason for using these is the same, the compounds and preparations are
not. Topical protectives and adsorbents are usually applied to areas of

. .

the skin which are subject to constant irritation due to moisture and/or

fr?ct.?on, or areas which have already become irritated or inflamed due to
Incgon, .a.llergy, and the like. If the ares to whlchiheprotectwexs to be
applied is abraded and exuding fluid, -adsorbent-type protectives should
not be used. These substances will mix with the exudate and dry to a
crust w‘hxch adheres to the open tissue. It is also possible that systemic

The properties and uses of inorganic pro-
tions are discussed in the following section.

Protective Products '

Tak, OB, XVII (3Mg0. 450,. 1,0,
s .m‘;u' p;- : p:n‘;ﬂtwe. hydrpus Magnesium silicate, sometimes contain-
very Sop, chi 0ron of 'alummum silicate. The U.S.P. describes it as a
adberes readily o | Erayish white, crystalline powder. It is unctuous

Tale is & la);rered :’i;km, tnd is free from grittiness. ;
Wosor-Gpgtnd icate and s the softest mineral known It has g
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known as soapstone. The form mogt desirable for cosmetic and pharma-

ce\lt}ll%l purposes 18 known as foliated talc and has a plate-like structure.

-C.‘ emically, talc may be considered to be a hydrated magnesium silicate
hawng the elements illustrated by the formula represented above. This
grouping of element§ may b€ rearranged to provide a representation of
talc as t:he magnesium salt of dimetasilicic acid, having the formula
Mg:H:(SisOs)s. The actual composition of tale is somewhat variable,

containing from 28.1 to 31.29, Mg0, 57 to 61.7% Si0,, and 3 to 79, H,0.
As a magnesium polysilicate, it is unreactive to acids and bases, and inert
to most other reagents. |

T&l‘? is odorless, tasteless, and insoluble in water, dilute acids, and dilute
b.a.aes. _It ha.s.very low adsorptive properties, which is an important con-
sxderat::on .for 1ts use as a filtering aid, allowing filtration without danger of
“emo"lnSNURPOr_i:ant constituents, e.g., alkaloids, dyes, etc.

Uses. In spite of its low adsorptive properties, the inert, unctuous
nature of talec makes it a useful lubricating, protective dusting powder. It
can be u.sed to prevent irritation due to friction, and to protect areas from
furt_.her irritation. It has been known for & number of years, however,
that when used on broken skin—wounds and surgical incisions—tale can
produce sterile abscesses or granulomas (a nodule of inflamed tissue
in which granulation is oceurring).! This problem precludes the use of
‘talc-containing dusting powder on surgical gloves; absorbable dusting
powders are now recommended for this purpose (cf. U.8.P. XVIII, p. 839).
No problems are associated withthe use of talc on the intact skin. Tale
is used in preparations which may be perfumed for cosmetic purposes, or
medicated with antimicrobial agents, such as boric acid, ,

The insoluble and chemically inert nature of tale, including its non-
adsorptive properties, renders the material useful as a filtering aid. Tf.le
best particle sise for this purpose is 80/100 mesht i.e., the p9wder that will
pass through a No. 80 sieve but not a No. 100 sieve. Particles finer than
this will not be retained by the usual filter papers, and ﬁlte.re_d preparations
will appear cloudy. Some of the pharmaceutical preparations that employ
talc as a filtering or distributing agent are aromatic waters, Magnesium
Citrate Solution, aromatic elixir, and Orange Syrup.

Insoluble Zinc Compounds -
tr e Oxide. U8 P. XVII 1 (ZnO; Mol. Wt. 81.37) . _
tmom b Uésf"l.’is 'a very fie, :;dorless, anlorphguii] wh:;::r birellov::h
G T itty particles. It gradually absorbs carbon
,zhlleep;)rv:;ez,h: f&. frg;lllef}reshly ignited, it should conta::xt)xgt leggot'i’gn
9900% and not more than 100.5% of ZnO. When heated to - ’

: : ars ling. Zinc Oxide is
: llow color that disappears on co0 : R
‘.the oxide fievek?;: ‘; 3’; :lcoh()l, and will gradually absorb lcarbon dioxide
}nrz:rlxurhl: ;3' z)afbnn' a basic zinc carbonate [Zny(OH):CO4).

R e S
Rl
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o ilute acids and aqueous solutions of
ter soluble produ.cts. dW:ne: cthrlt::ii;g:
with dilute hydrochloric acid, the oxide forms the Lewis acid,

[rx ()] o

7n0 + 2HCI — ZnCl + HyO
. arbonate T.S. (test solution) form water

Ammonia water and ammonium ¢ <ide [rxs (i) and Cii)).

soluble basic ammonia complexes with ginc o

7n0 + 4NH,OH — Zn(NHy)((OH): + 3H,0 (u)
Zn0 + 2(NH,):CO; — Zn(NH;)(OH)s + 2C0O, 1 + H,O (1)

idic soiutions of zinc oxide exhibit the properties of zin.c if)n. _

Ac;}d;;:o Zinc Ozide is & mild astringent and a weak a.ntx'rmcrobml com-
pound. The U.S.P. classifies it as an astringent and topical protective.
The antimicrobial-astringent action is due to the release of a small a.mm%nt
of zine ion from hydrolysis in the acidic moisture on the skin [see rx (i)].
It is used as a protective in ointments (Zinc Ozide Oiniment, U.S.P. XVIII),
pastes (Zinc Ozide Paste, U.S.P. XVIII), and dusting powders in the
treatment of skin ulcerations and other dermatological problems. As a
‘dusting powder, it is frequently found in combination with other protectives
or antimicrobial agents, e.g., talc and boric acid. Zinc Oxide is the primary
ingredient in Calamine, U.S.P. XVIII (see below). Zinc Gelatin, U.S.P.
XVIII is a protective jelly.containing 109, ZnO. The pharmacological
and biochemical actions of zinc are discussed in Chapter 6.

Calamine, U.S.P. XVIII, (ZnO-xFe;0;). -

Calamine U.S.P. is zinc oxide with a small proportion of ferric oxide.
After ignition, it contains not less than 98.0% and not more than 100.5%, of
Zn0. The presence of the ferric oxide [FesO;; iron(III) oxide] gives the
substance a pink color which varies-according to the method of preparation
and the amount of ferric oxide present. The material is & fine powder, odor-
less, and practically tasteless. It is insoluble in water, but almost corn.
pletely soluble in minera] acids. '

The term cqlamim, besides being applied o the official product, is also
M to descr’:be the impure, naturally oco{nrring ginc carbonate. The
official Calamine is obta; by calcination (powdered by heating) of the
;{;:ur:lo ore. The calcined product is then passed through a 100-mesh

v °!’t'“"1 the finely pO_Wdemd material necessary for good cohesive

: I\lmedm dusth}g powders, ?intment.s, and lotions (Caiamirw Lotion, U.é\,P.)
’ ere ’lIt:’h is applied to the skin for its soothing, adsorbent, protective proper-
es, e only real difference between zinc oxide and calamine is the



avoided. The primary use 1S as & piopuysavuy cpre ~=—

Antimicrobials and Astringents

Antlmicroblal fI'erlgm logy. There are several terms employed 1r
describing antimicrobial activity. Since some of these terms refer tc
specific aspects of this activity, it is necessary to become acquainted witk
their definitions and general usage.

Antiseptic. This tern is generally applied to any agent which either kilk
or inhibits the growth of microorganisms, 1.e., bacteria, fungi, protozoans
etc. The term is reserved, however, for those agents used against mucro
Organisms growing on man specifically or living tissue in general.

Germicide. 'The term germicide refers to a more gpecific action in tha
it describes age -cide ending on th

uts which kill microorganisms. The
word arises from the Latin word caedere, which means “‘to kill.” Henee
lasses of microorganism

this ending can be applied to the names of various ¢ m is
‘ for more gpecific agents, €.B. bactericide, fungicide

to provide terms
amebicide, etc.

‘__
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isms, but function priy, . .
" Nn1sms, ) v
oh do not kill nnor;?br:; by terms using the Buffiy b?
an

be ::;fng ugtanding still”), 'rhe,.efore"“cc
m

' ith compoyp, the
rock word 'f":;:' etc., Bre empl‘”.'mmims' » haviy,
(from the ¢ ostat, fungi® t’the indicated mi { activic

terms, bacter! tivity mm’{ rs to the same type of activity gq the tery,
' e

; f activ1! re . it i8 applied to thoge
this aspect © This term T550 rs in that 1 ‘. agent.
Dnfectant Its usage diffe ate objects, e.g, instrumeng, equj
germicide, ,boﬂ-ly used on inanim >

, : iate '

f a disinfectant or othey Procedyy,
at, TOOMS €16, vefers to the use 0 : isms. Thi ,
ment, roonY 'I‘hlsc ::;mlet‘ely free of.nucroorgamsms( 'lll‘h,: re‘l_“ent]y
efczhemicals or mechanical processtgs €-8.) heat) whjep e

involves the use °nt for use on animal or humanh lelsu(e);ﬁﬁ g |
much too Bt“ngf’ tic and germicide may be further m Mcordms o
S s&n:mep of use. For example, ag?nts may be -dm.ﬁed with
Wtheir pe uﬁethgethey are used topically or intermally. nternal agery,
tb;’m‘jvther subdivided into those thdt are absorbed (Bystenuc), and
may b:hat are not. absorbed (nonsystemic). The forfner Qomp?unds i~
ddil:ibuted through the circulation and used to treat infections in Various

organs and tissues, while the latter agents remain and funetiop in the areg
where they are applied, e.g., the gastrointestina] tract.
of Action. The mechanisms of

to render an obj

gories: oxidation,

These represent the primary
: ccur between the agent and
microbia) pmtgin and result in the death o ni

part, DoOnspecifie.
rotein, and jp high
“ll 8 microbia) progeen

enough concentrations will




Antimicrobial Astringent Products
Oxidative Antimicrobial Agents

lution, U.S.P. XVIIL (H:0s; Mol. Wt. 34.02)

Hydrogen Peroxide So
1tains, in each 100 ml, not less than

Hydrogen Perozide Solution U.S.P. cor
2.5 g and not more than 3.5 g of HyO.. Suitable preservatives totaling not

more than 0.05% may be added. It is a clear, colorless liquid which may be
odorless or may have an odor resembling that of ozone. The solution will
usually deteriorate upon standing or upon protracted agitation, and rapidly
decomposes when in contact with many oxidizing or reducing substances.
It is unstable on prolonged exposure t0 light, and may decompose suddenly
when rapidly heated. The solution is acid to litmus and to the taste, and
produces a froth in the mouth. 1t has a specific gravity of about 1.01.

Pure hydrogen peroxide, at room temperature, is a coloiless, syrupy
liquid with astringent properties. (Note: It is not used on the skin in this
form.) It has a specific gravity of 1.463 at 0° C and, although unstable, it



to 100° C pure

poses b ' and oxygen. It
W“ Oﬂly very .lowpolyseisnegplaﬂively to fornll w?tzlt:her. It is more
n pero;:ilclie dO;’:, !::,ions with water, ﬁlco?:a,ctoi  from aquecus solu-
is miscible in pro ex

ther wi
soluble in ether than in water and e

tions. _ roxide may be co

Chemically, hydrogen P® all amoun .

e high,P“ﬁty; however, srr;?on’ copper, Mercury, etc., W{ll catgiyze

and polyvalent ions f° tabilized solutions. In the absence of impurities,
of uns

iti ; slowly.
the decomposition ol un or and oxygen will occur very slo
exothermic deeomposlu:x;s t(; g&talyst and, therefore, storage containers

Aluminum does not &c |

gy 4 o:ot)gl:en;zﬁtio lized Wit‘h a,ci.ds, cOtI)r.ll.JleX:‘rllé
I?t:“:)grel;dzrbents. Any inorganic or Organic acid wlllltist:. lihozenjm

::l:tio,m The compound is & weak aci(% in aqueous solution,

primarily to form the peroxide ion according to rx (v).

H,0, = 2H* + 07 pKe = 11.62 )

N2

nsidered to be stable in sohf-
ts of contaminants, €.g., di-

ns may be stabi

Its acidic strength is less than that of beric acid (see Cl}apter 4). .'!.‘he
above equilibrium provides some indication of the mechanism _o.f .sta..blhz.a-
tion by acids. Any additional hydrogen ion will cause the equilibrium in
rx (v) to shift toward hydrogen peroxide.

Alkaline solutions tend to be much less stable; however, the instability
is due nfore to the impurities present in the standard grades of alkalies than
to any direct alkaline catalysis. .

Cox.nplexing. or chelating agents are frequently used to stabilize hydrogen
peroxide solutions. Some conunon agents employed for this purpose include
acetanilid, quinine sulfate, and 8-hydroxyquinoline (oxinate, see Chapter 1)
‘o concentrations ranging from 0.02 to 0.05%. These compounds will

chelate trace amounts of polyvalent metals th .
» thereb .
able to catalyze the decomposition. ¥ making them unavail-

Many adsorbents (e.g., alumina and sil; i
, & ilica : -
hydrogen peroxide solutions. Their stabilizii My 'purities from

comparable to the complexing agents. Tt shoil function is then somewhat

ing or reducing agent,

i gen . .
OXygen in the peroxide ion, (0—0)-2 e . Peroxide wil]
’ id L]

. ¢ OXidatjop
State of
nt it f g en h
oY tWO oXide jong ()ygr(;ien.peroxide
' *eQuiring two

ate of the oXygen



