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ABSTACT

Investigation on adhesion control standards
and skin adverse effects of patch

Ji Yeon Kim
Advisor : Prof. Wonjae Lee, Ph.D.
Department of Food and Drug,

Graduate School of Chosun University

Abstract: This study was aimed to investigate the adhesion control standards of
pain relieving patch (PRP) drugs and to survey it” s adverse effects on the skin
of patients for safe use of PRP drugs. In this study, the related documents of
PRP drugs of Korea pharmacopoeia (KP), United States pharmacopoeia (USP),
Japanese Pharmacopoeia (JP), European pharmacopoeia (EP), and information web
sites of the Ministry of Food and Drug Safety (MFDS) were surveyed. Also, the
past and current labeling of PRP drugs marketed in the pharmacy was investigated
and compared. In KP and JP, the lower limit standard for PRP's adhesion control
is established, but the upper limit standard is not designated. In USP and EP,
neither the lower nor upper limit standard is established. The main reasons of
skin adverse effects are considered as inherent adverse reactions of the applied
drugs and adhesives for PRP. Another reason is involved in patient's medication
mistakes related to PRP's adhesion control, respiratory depression of skin
according to physical skin closure, and microbial growth, etc. For safe use of
PRP drugs, we proposed ensured guidelines I|ike additional instructions of
pharmacist's prescription and detailed labeling systems for usage of PRP drugs
applied on skin.

Keywords: pain relieving patch, adhesion control standards, skin adverse effects
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20 Monographs for Preparations / General Rules for Preparations JP XVI

11-4. Ointments

(1) Ointments are semi-solid preparations to be ap-
plied to the skin, which dissolve or disperse active sub-
stance(s) in a base. There are two types, hydrophobic
ointments and hydrophilic ointments,

{2) Hydrophobic ointments are usually prepared
by warming to melt hydrophobic bases such as fatty
oils, waxes or paraffin, adding and mixing active sub-
stance(s) in the bases to be dissolved or dispersed, and
kneading the whole 1o make homogeneous,

Hydrophilic ociniments are usually prepared by
warming to melt hydrophilic bases such as macrogol,
adding and mixing active substance(s) in the bases,
and kneading the whole to make homogeneous.

For Qintments which are apt to deteriorate, prepare
before use.

{3) Ointments have a suitable viscosity for applica-
tion to the skin.

{4) Tight containers are usually used for Qint-
menis. For the preparations susceptible to degradation
by evaporation of water, a low-moisture-permeability
container or packaging may be used.

11-5, Creams

(1) Creams are semi-solid preparations to be ap-
plied to the skin, which are in the form of oil-in-water
or water-in-oil emulsions, Hydrophobic preparations
in the form of water-in-oil emulsions may be rermed
“Oily creams™”.

(2) Creams are uswally prepared by mixing
homogenously and emulsifying an oil-phase compo-
neni and & water-phase component, both warmed, of
which either one contains the active substance(s).
These componenis have the following constituents,

Qil-phase component: Vaseline, fatty aloohols, etc.,
with or without emulsifying agent(s) or other suitable
excipients.

Water-phase component: Purified Water with or
without emulsifying agent(s) or other suitable ex-
cipients,

For Creams which are apt to deteriorate, prepare
before use.

{3) Creams have a suitable viscosity for applying
o the skin,

{4) Tight containers are usually used for Creams.
For the preparations susceptible to degradation by
evaporation of water, a low-moisture-permeability
container or packaging may be used.

11-6. Gels

(1) Gels are gelatinous preparations intended for
application to the skin.

There are Aqueous Gels and Qily Gels,

(2) Gels are usually prepared by the following
methads.

(i) Aqueous Gels: To active substance(s) add
pelymers, other excipients and Purified Water, dis-
solve or suspend, and gelatinize by warming and
cooling or by adding a gelatinizing agents.

(i) 0ily Gels: To active substance(s) add liquid
oily bases such as glycols, fatty alcohols and other
excipients, and mix.

(3} Gels have & suitable viscosity for application to
the skin.

(4) Tight containers are usually used for Gels. For
the preparations susceptible to degradation by evapo-
ration of water, a low-moisture-permeahility container
or packaging may be used.

11-7.  Patches

(1) Paiches are preparations intended to be at-
tached on the skin.

Patches are classified into Tapes/Flasters and
Cataplasms/Gel Paiches.

(2) Patches are usually prepared by mixing active
substance(s) homogeneously with a base such as a
polymer or a mixture of polymers, spreading on a
backing layer or liner, and cutting into a given size,
Percutaneous absorption type preparations may be
prepared by uwsing a release rate-controlling mem-
brane. Where necessary, adhesive agents or penetra-
tion enhancers may be used.

(3} Unless otherwise specified, Patches of Trans-
dermal Systems meet the requirements of Uniformity
of Dosage Uniis <6.02%,

(4) Patches have a suitable adhesion for applica-
tion to the skin.

(5) Patches which are regulated the release rate
have an appropriate function of controlled release.

11-7-1. Tapes/Plasters

(1) Tapes/Plasters are patches which are prepared
with bases of practically no water contain,

Plasters are included in this category,

(2) Tapes/Plasters are usually prepared by mixing
homogeneously active substance(s) with or without ex-
cipients and a base of non water-soluble natural or
synthetic polymers such as resins, plastics or rubber,
and spreading on a cloth or spreading and sealing on a
cloth or plastic film, cutfing into a given size. The
preparations may be also prepared by filling a mixture
of active substance(s) and a base with or without other
excipients in releasers composed with a release-con-
trolling film, supporter and liner.

(3) Well-closed containers are usually used for
Tapes/Plasters. For the preparations susceptible to
degradation by moisture, a moisiure-preof container
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or packaging may be used,

11-7-2.  Cataplasms/Gel Patches

(1) Cataplasms/Gel Patches are patches using
water containing bases,

(2) Cataplasms/Gel patches are usually prepared
by mixing active substance(s), Purified Water, and
Gilycerin or other liquid materials, or by mixing and
kneading natural or synthetic polymers, which are
soluble in water or absorbent of water, with Purified
‘Water, adding active substance(s), mixing the whole
homogeneously, spreading on a cloth or film, and cut-
ting into a given size.

(3) Tight containers are usually wused for
Cataplasms/Gel Patches, For the preparations suscep-
tible 1o degradation by evaporation of water, a low-
moisture-permeability container or packaging may be
used.

131 Monographs for Preparations
Relaied to Crude Drugs

Preparations Related to Crude Drugs

(1) Preparations related to crude drugs are prepa-
rations mainly derived from crude drugs. Extracts,
Pills, Spirits, Infusions and Decoctions, Teabags,
Tinctures, Aromatic Waters, and Fluidextracts are
included in this category.

Definitions, methods of preparations, test methods,
containers and packaging, and storage of these prepa-
rations are described in this chapter,

(2) The descriptions of the test methods and the
containers and packaging in this chapter are fum-
damental requirements, and the preparation methods
represent commonly used methods,

1. Extracts

(1) Extracts are preparations, prepared by concen-
trating extractives of crude drugs. There are following
two kinds of extracts,

(i} Viscous extracts

(ii} Dry extracis

(2) Unless otherwise specified, Extracts are usually
prepared as follows,

(iy Crude drugs, pulverized to suitable sizes, are
extracted for a certain period of time with suitable sol-
vents by means of cold extraction or warm extraction,
or by percolation as directed in (i) of (2) under 6. Tin-
ctures, The extractive is filtered, and the filtrate is con-
centrated or dried by a suitable method to make a
millet jelly-like consistency for the viscous extracts, or
to make crushable solid masses, granules or powder
for the dry extracts.

Extracts, which are specified the content of active
substance(s), are prepared by assaying active sub-
stance(s) in a portion of sample and adjusting, if nec-
essary, to specified strength with suitable diluents,

(iiy Weigh crude drugs, pulverized to suitable sizes,
according to the prescription and heat for a certain
period of time after adding 10 - 20 times amount of
water. After separating the solid and liquid by cen-
trifugation, the extractive is concentrated or dried by a
suitable method to make a millet jelly-like consistency
for the viscous extracts, or t¢ make crushable solid
masses, granules or powder for the dry extracts.

(3} Extracts have order and taste derived from the
crud drugs wsed,

(4) Unless otherwise specified, Extracts meet the
requirements of Heavy Metals Limit Test <1.07* when
the test selution and the conirol solution are prepared
as follows,

Test solution: Ignite 0.30 g of Extracts to ash, add 3
mL of dilute hydrochloric acid, warm, and filter,
Wash the residue with two 5-mL portions of water.
Newtralize the combined filtrate and washings (indica-
tor: a drop of phenolphthalein TS) by adding ammao-
nia TS until the color of the solution changes 1o pale
red, filter where necessary, and add 2 mL of dilute
acetic acid and water to make 50 mL.

Control solution: Proceed with 3 mL of dilute hy-
drochloric acid in the same manner as directed in the
preparation of the test solution, and add 3.0 mL of
Standard Lead Solution and water to make S0 mL.

(5) Tight containers are wsed for these prepara-
tions.

1. Pills

(1} Pills are spherical preparations, intended for
oral administration.

(2) Pills are usually prepared by mixing drug sub-
stance(s) uniformly with diluents, binders, disintegra-
tors or other suitable excipient(s) and rolling into
spherical form by a suitable method. They may be
coated with a coating agent by a suitable method,

(3} Unless otherwise specified, Pills comply with
Disintegration Test <6.09>,

4) Well-closed or tight containers are usually used
for these preparations.

3. Spirits

(1) Spirits are fluid preparations, usually prepared
by dissolving volatile drug substance(s) in ethanol or in
a mixture of ethanol and water.

(2) Spirits should be stored remote from fire,

(3) Tight containers are wsed for these prepara-
fions.
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1-2b. YEOUH A2 (Ver 16, 2011.3.24)(&+2)°
Es AR Ho(’E) Ho(st=2HHA)
(1) Tapes/Plasters are patches which are | (1) Tapes/Plasterse 22 &
prepared with bases of practically no water | SGtAl 2& IHH HIOICH.
contain.
Plasters are included in this category.
(2) Tapes/Plasters are usually prepared by | (2) Tapes/Plasters= H|+=&
mixing homogeneously active substance(s) | 42 &, E2tAE, N2
with or without excipients and a base of non | Z22&H &= gS4H2E= D
water—-soluble natural or synthetic polymers | M2 ot === JITHI 4
such as resins, plastics or rubber, O ZZ&atAH & Ct2 clotholl
and spreading on a cloth or spreading and | #2loiUt ZctAE ZEW %
Tapes sealing on a cloth or plastic film, cutting | & & XA Jlg XEC.
/Plaster into a given size. The preparations may be | £& %$&xX& &, XXA,
also prepared by filling a mixture of active | &2lXI2 F&E releaserl
substance(s) and a base with or without | A2 JIH L= HIMZ
other excipients in releasers composed with | & S22 S2o6tJIT &t
a release-controlling film, supporter and
liner.
(3) Well-closed containers are usually used | (3) Well-closed containersdil
for Tapes/Plasters. For the preparations | 2&8&tCt. 0l XMH= =20
Patches susceptible to degradation by moisture, a | 2o Zoi& Il &Il S0 2
moisture-proof container packaging may be | & I8 AS8tCt.
used.
(1) Cataplasms/Gel Patches are patches usin
water containing bases ¢ (1) Cataplasms/Gel Patchese
¢ ' 22 86 MHOICH
(2) Cataplasms/Gel patches are usually (2) Catap| /Gel  Patch
ataplasms/Ge atches
prepared by mixing active substance(s), | _ e jSM‘:,_” HH~ 2
= IS S o L (=] ’
Purified Water, and Glycerin or other liquid S| M2 '=_'_0H/\ro| D"'OTL} ;
S o= =z
materials, or by mixing and kneading natural E;
o E= =EH0ILL E542
or synthetic polymers, which are soluble in SHEZANY B MS = X
water or absorbent of water, with Purified oo _ = = _'_'; =
Cataplasma ) ) o M=, EILH2 40 &S
Water, adding active substance(s), mixing | _ _ _ _
/Gel Patches ) st = clothlt 2E0l % £
the whole homogeneously, spreading on a _
) ) ) ) HEst Az NELC.
cloth or film, and cutting into a given
size. (3) Tight containers0 22
(3) Tight containers are usually used for S0 ?)I HHe Ago ;:ﬂ
Cataplasms/Gel Patches. For the preparations | o - - T_; °°
) ) ) ol ZoE = UJ o =
susceptible to degradation by evaporation of S Az Um0l Y =BI|=
= o TUS [ =
water, a low moisture permeability container _'__ ~
) At EHCH
or packaging may be used.
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1-3. 22 JASHIHXEN F2E(2010) (828

Ha ANEY AHM('I) Bz AEEH A(S2HA)
The adhesive strength test is required for | &S AI@2 & MA(EEE EctAE, &9 1
plasters used for adhesive preparations (adhesive | 28 ZEctAEH0N AIScte ZctAEUH 2FECH
plaster and unit rubber plaster). The method | &2 AECZ AIEEHe gy O3 2Ch. 0l
shown below has been used as an adhesive strength | 2&2t0] 2% = A OtLILI HII0AE dIHE A
test. This is not the only method acceptable but | 2 20 =10X+ &tCt.

is given here for reference.

Steel balls of various weights are allowed to | Ct&8H A9 & g £
roll down an inclined surface covered with a | & fI2& JMHS =eICt. ofH 2o 2EHFP
menthol tape, the sticky side upward. When a | &3
steel ball of certain weight stop on the adhesive | 22 &
surface, then the adhesiveness of that surface is
considered to be suitable.

A menthol tape is placed on the surface of the | D& WA 2= U2 20 HE HOZ= 30° 2%2
testing apparatus inclined at an angle of 30" as | AI& ZAIHO ==Ch. EHS & 20l= 30 cn2 ™
shown in the figure. The total length of the | RIMIA 10 cm, OteHA 15 cm It B0I2

o HY
[
- 30
kJ
oc

surface should be about 30 cm with 10 cm down | 2 5 cm= &E0I2 GOHUXN A== oH0F &
from the top and 15 cm up from the bottom covered
with a piece of paper and the remaining 5 cm left
uncovered.

Steel balls ranging in diameter from 3.2 mm to | &% HOl L2 U= bt 20| 2EF29 HEL2 3.2
15.9 mm shown in the left table are allowed to | mm OIA 15.9 mm £ FNNRH EHES =elCt. 12l
roll down the surface from the top , and which | 2 O™ Z0| Z0/Jt E0IX %= R0l HFH =
balls stop in the uncovered, adhesive area is | &0l Z2&ECH. LYHOZ 45 JS0ILt H R2HE 3
determined. Generally speaking, if No. 4 or | O] BECH H=HA2 MYGICD 2AF=&C

heavier balls stop, adhesiveness is regarded as
suitable.

The steel balls must be clean and free from rust, | 2832 =, A&, U2 2E=22H RS2 MR
fat or other materials. It is recommended that | HOF StCH. Z2&E I3 IS RIIZ20W S22 A1
the balls and the fingers be wasted in an organic | AFEOI & AX5ls 240l EC. AIE@2 2=0 I8

0f OF

solvent, etc. and dried well beforehand. The test | € ZJ| R0 LES 2T (A2)0AH =G
should be performed at constant temperature (room |

temperature) since the test results are affected
by temperature.

Specifications may be established indicating the | #22 XAl MS0| LiEtLi= &2 Az HFE
range of adhesiveness for in-house products. It | Ct. B¢ g

is not always necessary to specify the upper | & OFLICE.

limit if limits are shown.
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In the case of poultices

affected area", it
adhesive strength

specifications. however,
required for poultices

bandages, tape, etc".

is necessary to include the

"fixed with

SENS 2 MS AA0 =
2RIt A, Do nEE e
| SEMUAE 7%= 22 otd

Collection @ chosun

the | %0 SF&ot=
ANEE ZEAZ
product | M, HIOIZH S<
not | Ct
- 66 -



1-4a. D|=22H (Ver 37, 2014.5.1) ()"

General Chapters

1024 {1151} Pharmaceutical Dosage Forms { General information

PREPARATION

Exciplents are selectad on the basls of their ability to pro-
disce a mass that is firm and plastic. The APl s titurated
with powdered exciplents In seral dilutions to attaln a unk
form mixture. Liquid exciplents that act to bind and provide
plasticity to the mass are subsequently added to the dry ma-
terials. The mass is formed by kneading. The properties of
firmness and plasticity are necessary to permit the mass to
b worked and retain the shape produced. Cylindrical pill
pipes are produced from portions of the mass. The pill pipe
Is cut Into Individual lengths comesponding to the intended
pill size, and the pills are rolled to form the final shape. Pill-
making machines can automate the preparation of the
mass, production of pill plping, and the cutting and rolling
of pills.

PACKAGING AMD LABELING

Labelng and use instructions for pifls are similar to those
for tablets. Although many pills are resistant to breakage,
some pllls are friable. Appropriate handling quidelines
should be provided In siech cases In order to avold breakage.

Plasters

A plaster Is a semisolid substance for external application
and wsually 15 supplied on a support materal. Plasters are
applied for prolonged periods to provide protection, sup-
port, or eocluskion (maceration).

Plasters consst of an adheskve layer that may contain ac-
tive substances. This layer Is spread uniformly on an appro-
priate support that 1s useally made of a rubber base or syn-
thetic resin. Unmedicated plasters are designed to provide
protection or mechanical support to the site of application.
These plasters are nelther imtating nor sensitizng to the
skin.

Plasters are avallable In a range of slzes or cut to slze to ef-
fectively provide prolonged contact to the site of applica-
tion. They adhera firmly to the skin but can be pesled off
the skin without causing Injury.

One example of a plaster cumrently In use & salicylic acid
plasters used for the removal of coms by the keratobytic ac-
thon of salicylic ackd.

PACKAGING AND STORAGE

Plasters are preserved In well-closed contalners, preferably
at controlled room temperature.

Powders

Powders are defined as a solid or a mixture of solids In a
finely divided state Intended for intemal or external use.
Powders wsed as pharmaceutical dosage forms may contaln
one or more APEs and can be mixed with water for oral ad-
ministration or Injection. Often pediatric antibiotics utilize a
powdar dosage form for improved stability. In some areas
medicated powders are used for extemporanaous com-
pounding of preparaticns for simultanecus administration of
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multiple APls. Medicated powdars also can be Inhaled for
pulmonary admintstration (see fnhalabion Powders). Aenosol-
Ized powders for the lungs typically contain processing akds
to improve flow and ensure uniformity (see Asrosols, Nosa!
Sprays, Metered-Dase [nhalers, and Dry Powder Inhalers
{6073). Powders can also be wsed topically as a dusting pow-
der.

Externally applied powdars should have a particle size of
150 wm or less {typically In the 50- to 100-sm range) In or-
der to prevent a gritty feal on the skin that cowld further irr-
tate traumatized skin. Powders are grouped acconding to
the following terms: very coarse, coarse, moderately coarse,
fine, and very fine (sea Powder Aneness (8113). The perform-
ance of powder dosage forms can be affacted by the physl-
cal charactertstics of the powder. Particle size can Influence
the dissolution rate of the partides and affect bloavallability.
For dispersed delvery systems, particle size can Influence
the mixing and segregation behavior of the particle, which
In turn affects the uniformity of the dosage form.

PREPARATION

Poweder dosage forms can be produced by the combina-
tien of multiple components Into a uniform blend. This can
also imvolve particle size reduction, a process refemed to as
comminution. Mills and pubverizers are used to reduce the
particle slze of powders when necessary. As the particle size
Is decreasad, the number of particles and the surface area
Increase, which can Increase the dissolution rate and bloa-
vallability of the APL

Blending techniques for powders Inchuda those used In
compounding pharmacy such as spatulation and trituration
(see Phormaceutical Compounding—MNonsterlle Preparations
{7953, Industrial processes may employ sifting or tumbling
the powdars In a rotating contalner. One of the mast com-
mon tumble blenders s a V-blender, which b availabla in a
variety of scales suttable for small-scale and large-scale com-
pounding and Industrial production.

Poweder flow can be influenced by both partide size and
shape. Larger particles generally flow more freely than do
fine particles. Powder flow 1s an Important attribute that can|
affect the packaging or dispensing of a medicated powdar.

PACKAGING AND STORAGE

Powders for phammaceutical wse can be packaged In mul-
tiple- or single-unit contalners. Bulk containers have bean
used for antacid powders and for laxative powders. In these
Instances the patient dissobses the directed amount In water
pricr to administration. This type of multiple-unit packaging
1s acceptable for many APk but should not be utilzed for
powders that require exact dosing. Multiple-unit powders
for topical application often are packaged In a container
with a sifter top.

Potent APls in a powder dosage form are dispensad In
unit-of-use allocations In folded papers, cellophane anve-
Iopes, or packets. Powder boxes are often wsed by the dis-
pensing pharmadist to hold multiple doses of indhidual fol-
ded papers. Hygroscopic powdars pase special challenges
and typlcally are dispensad in molsture-resistant packaging.
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tainers—Fiostic (661}, and Containers—Performance Testing
({671}, Hiervescent tablets are stored in tightly closed con-
talners or molsture-proof packs and are labeled to Indicate
that they showld not be swallowed directly.

Tapas

A tape Is a dosage form sultable for delivering APs to the
skin_ it conslsts of an API(s) iImpregnated Into a durable yet
flexiible woven fabric or extruded synthetlc material that Is
coated with an adhesive agent. Typlcally the Impregnated
APl 15 present In the dry state. The adheske layer Is designed
to hold the tape securely in place without the ald of addi-
tional bandaging. Unlike transdermal patches, tapes are not
designed to control the release rate of the APL

The AM content of tapes Is expressed as amount per sur-
face area with respect to the tape surface exposed to the
skin. The use of an cochesive dressing with the tape enbhan-
ces the rate and extent of delivery of the AP to deeper lay-
ars of the skin and may result In greater systemic absonption
of the APL

LABELING, STORAGE, AND USE

Label to Indicate "External Use Only™. Tapes are stored In
tight containers protected from light and molsture. To em-
ploy the tape, one cuts a patch shightly larger than the area
that will be treated. The backing paper Is removed from the
adhesive side, and the tape 1= applied to the skin. To enswra
optimal adhesion, the tape should not be applied to folds In
the skin. To minimize systemic absorption and to ensure

good adhesion, tapes should be applied to diny skin.
GLOSSARY

This glossary provides definitlons for terms In use In medi-
cine and serves as a source of officlal names for officlal art-
cles, except when the definition specifically states that the
term s not to be used In articke names. Examples of general
nomenclature forms for the more frequently encountered
categories of dosage forms appear In Nomendoture (17217
In an atternpt to be comprehensive, this glossary was com-
plled without the limits imposed by cwrent preferred no-
menclature conventions. To clearty identify/distinguish pre-
ferrad from not preferad terms, entries Indicate when a
term Is not praferred and direct the user to the curment pre-
ferred term. When a term Is described as an attibute of a
diosage form, i Is Intended to distinguish the term from
those used for actual dosage form tithes. While attribute
terms are typically not wsed as the official name for the dos-
age form, whean they are used they identify a specialized
prasentation of the dosage form. For example, the attribute,
chewable, may be used with the dosage form term, tablets,
to Identify a specific type of tablet that must be chewed pni-
o to oW :

Aerosok A dosage form conststing of a Boguid or solid
preparation packaged under pressure and Intended for
administration as a fine mist. The descriptive term aero-
sol alsa refers to the fine mist of small droplets or solid
particles that are emitted from the product.

Aromatic Water {not preferred; see Solution}): A clear,
saturated, aquecus solution of volatile olls or other aro-
matic or volatile substances.

Aural (Auricular) (not preferred; see Otic): For adminis-
trathon inbo, or by way of, the ear

Bead (not preferred; see Peflets): A solid dosage form in
the shape of a small sphere. In maost products a unit
dose conslsts of multiple beads.

Blocks: A large waterinary product intended to be
licked by animals and containing the: API(s) and nu-
trients such as salts, vitamins, and minerals.

Bolus {not preferred; see Toblet): A large tablet Inten-
ded for administration to large animals.

Caplet (not preferred; sea Tobiet): Tablet dosage form
In the shape of a cpsule.

Capsule: A solid dosage form In which the APl, with or
without other Ingredients, 15 filled into aither a hard or
soft shell. Most capsule shells are composed mainly of
gelatin.

Chewable: Attnbute of a solid dosage form that 1s In-
tended to be chewed or crushed before swallowing.
Coated: Attribute of a solid dosage form that 1s cov-
ered by deposition of an outer solid that Is different In
compasition from the core material.

Collodion (not preferred; see Solution): A preparation
that 15 a solution dosage form compaosed of pyroudlin
dissobved In a sohvent mixture of alcohol and ether and
applied externally.

Collodial Dispersion: An attribute of a preparation or
formulation In which particles of colloldal dimension
(Le., typically between 1 nm and 1 pm} are distribauted
uniformiy throughout a lguid.

Concentrate: A liquid or solid preparation of higher
concentration and smaller volume than the final dos-
age form; usually Intended to be dilsted prior to ad-
ministration. The term continues to be used for vaten-
nary preparations but Is being phased out of USP-NF
titles for human applications.

Conventional-Release (not preferred; sea immediate-
Reiegse): Descriptive term for a dosage form in which
no deliberate effort has been made to modify the re-
lease rate of the APL. In the case of capsules and tablets,
the Inclusion or exclusicn of a disintegrating agent Is
not interpreted as a modification. This term 1s not wsed
In artlcle mames.

Cream: An emulsion dosage form often contalning
mare than 20% water and volatiles andfor containing
less than 50% hydrocarbons, wases, or polyols as the
vihilcle for the API. Creams are generally intended for
extemal application to the skin or mucous membranes.
Delayed-Release: A type of modified-release dosage
form. A descriptive term for a dosage form dellberately
madified to delay release of the APl for some period of
time after Initial administration. For example, release of
the APl Is prevented In the gastric emvironment but
promoted In the intestinal environment; this term 15
synonymaous with Enteric-Cogted or Gastro-Resistont.
Dental: Descriptive termn for a preparation that Is ap-
plied to the teeth for localized action.

Dermal: A topical route of admintstration where the ar-
ticke Is intended to reach or be applied to the darmis.
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oreased structure o the product of the fusion method.
PACKAGING AND STORAGE

Protect from maisture. For emulsifled systems, tempera-
ture extremes can lead to physical instability of the prepara-
tion. When this Is the case products should be dlearly la-
beled to specfy appropriate storage conditions. Qintments
typlcally are packaged etther In ointment Jars or cintment
tubes. Dintment Jars are often used for more viscous oint-
ments that do not require sterlity. Ointment tubes typlcally
are used for less viscous ointments and those such as oph-
thalmic ointments that require the maintenance of sterllity.
The package sizas for ophthalmic preparations are control-
led to minimize the Tkelihood of contamination and loss of
stenlity.

Pastes

Pastes are semisolld preparations of stiff consistency and
contain a high percentage of finaly dispersed solids. Pastes
are Intended for application to the skn, oral cavity, or mu-
cows membranes. In veterinary practice, pastes are wed for

systamnic deltvery of APls.
Pastes ordinartly do not flow at body temperature and

thus can serve as occlusive, protective coatings. As a conse-
guence, pastes are more oftan usad for protective action
than are aintments.

Fatty pastes that have a high proportion of hydrophilic
solids appear less greasy and more absorptive than oint-
ments. They are used to absorb serous secretions and are of-
ten preferred for acute lesions that have a tendency toward
orusting, vesiculation, or oozing.

Dental pastes may be applied to the teeth, or altemathvely
they may be Indicated for adhesion to the mucous mem-
brane for a local effect (e.g., Triomanolone Acetonide Dental
Paste). Some paste praparations Intended for animals are
administered orally. The paste Is squeered Into the mouth of
the animal, generally at the back of the tongue, or Is spread
Inside the mouth.

PREPARATION

Pastes can be prepared by direct Incorporation or by fu-
slon {the use of heat to soften the base). The solid ingredi-
ents often are Incorporated following comminution and
siewing. if a levigating agent Is needed, a portion of the oint-
ment base is often employed rather than a quid.

LABELING AND STORAGE
Vitertnary products should be labeled to ensure they are
not administered to humans. Labeling should Indicate the
need for protection from heat.
Transdermal Systems (Patches)

Transdermal APl delivery systemns (TIDSs) are discrete dos-
age forms that are designed to deltver the APKs) through In-

pased of an outer covering (bamler), an A reservolr (possl-
by covered with a rate-controlling membrane), a contact
adhestve applied to some or all parts of the system (to at-
tach the TD5 to the skn surface), and a protective layer that
Is removed before the patch 1s applied. The acthity of a TDS
15 defined In terms of the release rate of the APKs) from the
system. The total duration of drug release from the system
and the systemn surface area abko may be stated.

Mozt TDSs can be considered elther matrix-type or reser-
voir-type systems. Matrix-type patches are often further div-
ded Into monalithic adhasive matrix or polymer matrix
types. Resarvolr-type systems include Bquid resanolr sys-
tems and solid-state resarvalr systems. Solid-state resenvolr
patches also Inclede muttilaminate adheshve and mulbtilami-
nate polymer matrix systems.

Druig deltvery from some TDSs s controlled by diffusion
kinatics. The AP diffuses from the drug resanvoir directly or
through the rate-controlling membrane and/or contact ad-
hesive and then through the skin Into the general droula-
tion. Modified-release systems are generally designed to
provide drug delvery at a constant rate so that a true
steady-state blood concentration 15 achieved and main-
tained until the systemn s removed, Other TDEs work by ac-
tive transport of the APL. For example, lontophaoretic trans-
dermal delivery usas the electric current betwean two elec-
trodes to enhance the movement of lonized APls through
the skin.

TD% are applied to the body areas recommended by the
labaling. The APl content of the system provides a reservoir
that, by design, maintains a constant AP| concentration at
the system-skin interface. The dosing Interval of the system
15 a function of the amount of APl in the resenoir and the
release rate. Some AP concentration may remaln In the res-
ervolr at the end of the dosing Interval, In particular for dif-
fuslon-controlled delvery mechanisms. [Mote—Where the
AM 1z Intended for local action, it may be embedded In ad-
hesive on a doth or plastic backing. This type of product 1s
sometimes called a plaster or tape (see Plosters and Topes).]

PREPARATION

TD¥Ss require a backing, a means of storing the API for de-
Ivary to the skin, an adhasive to attach the system to the
skin, and a removabdle release liner to protect the adheshve,
AP, and exciplents before application. The backing has low
miolsture- and vapor-transmission rates to support product
stability. The adhesive layer may contain the APl and perme-
atlon enhancers In the case of matrlx-type systems or multl-
laminate reservolr systems for which a priming dose Is de-
sred. Adheslva may be applied to the entire patch releass
surface or merely to the periphery. Liquid reservoir systems
are often formed-filled-sealed between the backing and re
lease-contraliing materials. For monolithic adhesive matrix
systems, the APl and exciplents are applied as a solution or
suspension elther to the backing or the release liner, and the
sobvent 15 allowed to evaporate.
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PACKAGING AMD STORAGE

Storage conditions are clearly specified bacause extrema
temperature excursions can influence the performance of
SOMeE Systerms.

LABELING

The labealing should clearly Indicate any performance mi-
tations of the system (e.g., Influence of application ste, hy-
dration state, hair, or other varablas).

Pellets

Pellets are dosage forms composed of small, solid particles
of uniform shape sometimes called beads. Typically, pellets
are nearty spherical bast this s not required. Pellets may be
administered by the oral (gastrointestinal) or by the injec-
tion route (see also fmpiants). Pellet formulations may pro-
wvide several advantages incleding physical separation for
chemically or physically iIncompatible materals, extended
redaase of the AP, or dalayed releass to protect an acid-la-
bilz AP| from degradation in the stomach or to protect
stomach tissues from lritation. Extended-release pellet for-
mulations may be designed with the APl dispersed In a ma-
triz, or the pellet may be coated with an appropriate poly-
mer coating that modifies the drug-release characteristics.
Alternatively, the pellet design may combine these beo ap-
proaches. In the case of defayed-release formulations, the
coating polymer s chosen to resist dissolution at the lower
pH of the gastric environment but to dissobve In the higher
pH Intestinal environment. Injected or surgically adminis-
tered pellet preparations (see implants) are often used to
provide continuous therapy for periods of months or years.

Peliet dosage forms may be designed as single or multiple
entitles. Often implanted pellets will contain the desired APl
content In one or several units. In veterinary practice, multl-
ple pellats may be implanted in the ears of cattle, depand-
Ing on animal size. Oral pellets typically are contained with-
In hard gelatin capsules for administration. Although there
are no absolute requirements for size, the usefil size range
of pellets 15 governed by the practical constraints of the wal
ume of commonly used capsules and the need o Indude
sufficlent numbers of pellets in each dose to ensure wnitform
daosing of the APL As a result, many pellets used for oral ad-
ministration fall within a size range of 710 pm to 2.36 mm.
Pellet formulations sometimes are used to minimize varabill-
ty assoclated with larger dosage forms caused by gastric re-
tention upon stomach emptying.

Enteric-coated (delayed-release) pellat formulations and
some extended-release formulations are prepared by apphy-
Ing a coating to the formulated particles. The coating must
be applied as a continuous film over the entire surface of
each particle. Because a small population of Imperfectly
coated particles may be unavoldable, oral pellets are de-
signed to require the administration of a lange number In a
single dose to minimize any adverse Influence of Imperfectly
coated pellets on drug dellveny.

General Information / {1151} Pharmaceutical Dosage Forms 1023

PREPARATION

The desired performance charactertstics determine the
manufacturing method chosen. In general, pellet dosage
forms are manufactured by wet extrusion processes fol-
lowed by spheronization, by wet or dry coating processes,
or by compression. Manufacture of pellets by wet coating
usually Imvobves the application of successive coatings upon
nonparell saeds. This manufacturing process frequenthy is
conductad In fluld-bed processing equipment. Dry powder
«coating or layering processes often are performed In special-
Ized rotor granulation equipment. The extent of partide
growth achievable In wet coating processes Is generally
maire limited than the growth that can be obtalned with dry
powder layering techniques, but either method allows the
formulator to develop and apply multiphe Eyers of coatings
to achieve the desired release profile. The manufacture of
pellets by compression Is largely restricted to the production
of material for subcutanecus implantation. This method of
manufaciure provides the necessary contnal to ensure dose
uniformity and generally 1s better sulted to aseptic process-
Ing requirements.

Alternatively, microencapsulation technigues can be used
to manufacture pellets. Coacervation coating techniques
typically produce coated partiches that are much smaller
than those made by other technigues.

PACKACING AMD STORAGE

Pellets for oral administration generally are filled Into hard
gelatin capsules and are placed In bottles or blister pack-
ages. The packaging provides sultable protection from mols-
ture to ensure the stability of the pellet formulation as well
as to preserve desirable molsture content of the capsule
shells. Pellets for implantation are sterile and shoubd be
packaged In tight containers sultable for malntaining sterile
contents. Pellats may be stored under controlled room tem-
|perature conditions unkess other conditions are specifically
noted.

LABELING AND LISE

Pellets for oral administration that are formulated to pro-
vide delayed or extended release must be swallowed Intact
to ensure presarvation of the desired refease charactenstics.
These products should be labeled accordingly to ensure that
the materal 15 not crushed or chewed during admintstra-
ton.

Pills

Piflts are APl-containing smiall, round solid bodies Intended
for oral administration. At one time pills were the mast ax-
tensively used oral dosage form, but they have been re-
placad by compressed tablets and capsules. Pllls are distin-
quished from tablets bacause pills are usually prepared by a
wet massing and molding technique, while tablets ane typl-
cally formed by compression.

saydeys piauan
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For multiple-dose products that contain less than 5 g of product
1. Test the top and bottom portions of two tubes using Procedure 1 or Procedure 2 as described above. Evaluate the test
results using Accepiance criteria A.
2_1f the product falls Acceptance aniteria A, test two addiional tubes from the same batch following step 1 described above,
and evaluate all eight test results using Acceplance crterss B
Tube {container) content uniformity test acceptance criteria:  In determining the relative standard desiation (RS0
from multiple tubes, first determine the varance from the three measurements for each tube and average across the tubes.
The RSD 15 caloulated wsing this average varlance.
Acceptance criteria A—%All results are within the product assay range, o g s seesmy 3nd the B30 s NMT 6% or as spedfied In
the product specification or In the compendial monograph. If the BSD ts greater than §%, use Acceptance criterio B
Acceptance criterio B— %Al results are within the product assay range, s (e ;. rws-sny and the RS0 of the 12 assay results s
MMT 6% or as specified In the product spacification or In the compendial moncgraph.

PRODUCTS PACKAGED IN CONTAIMERS OTHER THAN TUBES

For semisolid products packaged In a contalner other than a tube when the sampling method presented previously cannot
be used, other sampling metheds are acceptable, such as the following one described for a Jar.
1. Select a sultable syringe of sufficlent length to extend to the bottom of the container.
2. Remove and set aside the syringe plunger, and cut off the bottom of the syringe bamel. Sampling should take place from
a location to the left/nght of the mid-ine of the jar surface to preserve an undistwrbed reglon on the other side for any
additienal Investigation (see Fgure T).

Figure 1. Sampling from a jar contalner.
3. Slowly push the syringe barrel Into the contalner untll i reaches the bottom. Then, twist the syringe barrel contalning the
sample core, and remove the syringe from the container.
4. Insert the syringe plunger into the barrel, and carefully extrude the sample core onto a dean surface In three equal por-
tions to reprasent the top, middle, and bottom portions of the container.
5. Remove an appropriate sample representative of the middle section of the top, middle, and bottom portions of the con-
tainer samples, and test according to the nstructions owtlined in Products Pockaged in Tubes.

SPECIFIC TESTS FOR TRANSDERMAL DELIVERY SYSTEMS

TO¥S or patches are formulated with an adheshve layer to ensure Intimate contact with the skin to allow the delvery of the
destred dose of drug. Adheshves in TD'S must permit easy removal of the release iner bafore use, mast adhare propery to hu-
man skin wpon application, must malntain adhesion to the skin during the prescribed period of use, and must permit easy
removal of the TDS at the end of wse without leaving a residue or causing damage to the skin or other undesirable effect(s).
Additionally, adhesives must be able to maintain the performance of the TD5 throughout the shelf Iife of the drug product.

Three types of TDS adhesion tests are generally used: peel adhesion test (from a standard substrate), release liner peal tast,
and tack test.

Acceptance criteria are product-specific and defined to assure that adhesion of each batch of TDS 15 within the range de-
fined by the product design and Is consistent between batches based on the product development spedfications or statistical
assessment of multiple product batches over the product’s shelf life.

Peel Adheslon Test
This test measures the force required to remove (peal away) a TDS attached to a standard substrate surface (e.g., polished

stainbess steel). The TDS s appllad to the substrate using spectfied techniques for application and 1s conditioned at a spacified
temperature and time. Then, the TDS 15 pesled away from the sebstrate with an instrument that allows control of peel angle
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(e.g., 90 or 180 degrees) and pesl rate (e.g., 300 mmymin), and the pesl force Is recorded. This procedure s repeated wing a
minimum of five Indepandent samples. The product fails the test If the mean pesl force ks outside the acceptable range dater-
mined during product development and/or based on statistical assessment of multiple product batches over the product’s
shelf Iifie.

Releaze Liner Peel Test

This test measures the force required to separate the release iner from the adhesive layer of the TDS. The test is parformed
with a finished product sample. The test sample s conditioned using specific procedunes (temperature and time). Then, the
redease liner is pulled away from the TDS with an Instrument that allows for control of peel angle (e.g., 90 or 180 degrees) and
pesl rate, and the peel force Is recorded. This procedure s repeated using a mindmum of five Independent samples. The prod-
uct fails the test if the mean peel force 15 outskde the acceptable range determined during product development andfor based
on stattstical assessment of multiple product batches over the product's shelf Iifa.

Tack Test

Several mathods of tack tests have been developed. Examples induede the Probe Todk Method and the Roling Ball Method. It
Is up to the TDS manufacturer to declde which one s more appropriate for each drug product.

PROBE TACK METHOD

This test measures the force required to separate the tp of the test probe from the adhestve layer of the TDS. This test usas
an Instrument designed to create a bond betwesn the tip of the stalnbess steed test probe {of defined geometry) and the TD5
using a controlled force (light pressure) and specified test conditions (Le., rate, contact time, contact pressure, temperature).
Then, while controliing the rate of probe remaoval, the test measures the profile of force required to separate the probe tp
from the TS and the maximum force required to break the bond (tack). This procedure 15 repeated wsing a minimum of fve
Independent samples. The product falls the test f the mean test result (force profilels) and/or tack) Is outside the acceptable
range determined durng product development and/or based on statistical assessment of multiple product batches over the
product's shelf life.

ROLLING BALL METHOD

This test measures the distance traveled by a defined ball on the adheshve layer of the TD'S under defined conditions, as a
parameter dependent on the tack propertles of the adhesve layer. This test wses a setup designed to roll a ball {with defined
material, weight, size, and surface) from a ramp (with defined angle and length) onto the adhasive layer (with defined crenta-
tion) under specifiad test conditions (temperature) (see ASTM D31.27 for more details). The distance traveled by the ball on the
adheshe layer 1 measured using a sultable measuring devica. This procedure ts repeated using a minimum of fve Independent
samples. The product falls the test If the mean distance travelad 15 outside the acceptable range determined dunng produect
development and/'or based on statistical assessment of multiple product batches over the produwcts shelf Ife.

Leak Test

This test Is applicable onby for form-fill-seal (reservolr or pouched)-type TOS. Form-fill-seal TDS must be manufactured with
zero tolerance for leaks because of their potential for dose dumping If leaking ocours.

In-process control methods to examine TDS for keakers or potential leakers are needed and require considerable develop-
ment on the part of TD'S manufactrers.

IN-PROCESS TESTING

During the manufacturing process, the presence of leakage (or potential for leakage) because of TDS parforation, cuts, and
faulty s=als resulting from fatlures such as air bubbdes, gel splash, or misalignment of a TDS's backing and release liner layers,
must be examined. Unless automated process analytical technology 1s Implemented, In-process tasting to 1dentify these de-
fects should be performed wsing the following test procedures.

Visual I

1. A specified number of TDS, defined on the basis of batch size, should be randomby examined.

2. Each sampled TDS should be thoroughly visually Inspected for leakage.

3. The product fails if any of the TD'S examined are detected with a leak.

Seal Integrity: Transdermnal system seals should be stress tested to ensure that the application of pressure does not force
saals to open, thersby leading to leakage.

1. A specified number of TDS, defined on the basis of batch size, should be randomby examined.
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=5 Ho(ag) o(&t=2)
A dosage form containing a semisolid
composition supplied on a support _ _ -

pos PP >UPPe Ol MES ¢ ASMZA LHEA
material for external application. _ _
Plaster . 25, XX, LSS Ao A2
Plasters are applied for prolonged _
HZEHC

periods of time to provide protection,
support, or occlusion
A dosage form or device composed of a
woven fabric or synthetic material onto 0l Mge =42 &xwe H=Eolu

Tape which an APl is placed, usually with an FH2E2Z FHEN A=
adhesive on one or both sides to =2F ERHOICH
facilitate topical application
Dosage forms designed to deliver the
API(s) through the skin into the systemic
circulation. Transdermal systems are
typically composed of an outer covering ol HEe x2S sos
(barrier), a drug reservoir (that may N _

Transdermal ) ; X trolli b ) MAI=2HOICH. OlME2
incorporate a rate—controlling membrane), _
system ] ) HEZS(HI2IH), YSHES(S=EZEY),
a contact adhesive to affix the e _
s B0z AN QUL

transdermal system to the administration
site, and a protective layer that is
removed immediately prior to application
of the transdermal system.
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Patehes, transdermal EURCFEAN PHARMACOFOEIA 7.0
OL/2008:1011 paiches (2.9.4). The disc azsembly method, the cell method or
the rotating cylinder method may be used, as suitable, according
R.Q‘_‘I‘(‘HES, TRANSDEREMAL to the composition, dimensions and shape of the patch.

Emplastra transcutanea

DEFINITION

Transdermal patches are flexible pharmaceutical preparations
of varying sizes, containing one or more active substances.
They are intended to be applied to the unbroken skin in order
to deliver the active substanceis) to the systemic circulation
after pazsing through the skin barrier.

Tranzdermal patches normally consizt of an outer covering
which supports a preparation which contains the active
substanceis). The transdermal patches are covered on the site
of the releaze surface of the preparation by a protective liner,
which iz removed before applying the patch to the skin.

The outer covering iz a backing sheet impermeable to the active
substance(s) and normally impermeable to water, designed to
support and protect the preparation. The outer covering may
have the same dimenzions az the preparation or it may be larger.
In the latter case the overlapping border of the outer covering is
covered by pressure-genzitive adhesive substances which assure
the adhesion of the patch to the skin.

The preparation containg the active substanceiz) together

with excipients such as stabilizers, solubilisers or substances
intended to modify the release rate or to enhance transdermal
absorption. Tt may be a single layer or multHayer solid or
semisolid matrix, and in this caze it is the compesition and
structure of the matrix which determines the diffudon pattern
of the active substance(s) to the skin. The matrix may contain
pressure-sensitive adhesives which aszure the adhesion of the
preparation to the skin. The preparation may exizt as a semi-solid
reservoir one side of which iz 2 membrane which may control
the release and the diffusion of the active substance{s) from the
preparation. The pressure-sensitive adhesive substances may, in
thiz case, be applied to some or all partz of the membrane, or
only around the border of the membrane of the outer covering.
When applied to the dried, clean and unbroken skin, the
transdermal patch adheres firmly to the skin by gentle pressure
of the hand or the fingers and can be peeled off without cauzing
appreciable injury to the skin or detachment of the preparation
from the outer covering. The patch muszt not be irritant or
sensitizing to the tkin, even after repeated applications.

The protective liner generally consists of a sheet of plastic or
metal material. When removed, the protective liner does not
detach the preparation (matrix or reservoir) or the adhesive
from the patch.

Tranzdermal patches are normally individually enclosed in
sealed sachets.

PRODUCTION

In the manufacture, packaging, storage and distribution of
transdermal patches suitable means are taken to ensure their
microbial guality; recommendations on thic aspect are provided
in the text on Microbiological qualify of pharmaceutical
preparations (5.1.4).

TESTS

Uniformity of dosage units. Transdermal patches comply

with the test for uniformity of dosage units (2.2.40) or, where
justified and authorised, with the test for uniformity of content
shown below. Herbal drugs and herbal drug preparations
prezent in the dosage form are not subject to the provizions

of this paragraph.

Uniformity of content (2.9.8). Unless otherwize prescribed

or justified and authorized, transdermal patches comply with
test C for uniformity of content of single-doze preparations.

Dizsolution. A suitable test may be required to demonstrate
the appropriate release of the active substance{z), for example
one of the tests described in Dissolution fest for fransdermal

A membrane may be uzed. it can be of various materials, such
as inert porous cellulose or silicones, and must not affect the
release kineficz of the active subztance(z) from the patch.
Furthermore, it must be free of substances that may interfere
with itz performance (for example grease). The membrane may
be zuitably treated before the tests, for example, by maintaining
it in the medium to be uzed in the test for 24 h. Apply the
membrane above the releasing surface of the patch, aveiding
the formation of air bubbles.

The test conditions and the requirements are to be authorized
by the competent authority.

STORACE
Store at room temperature, unless otherwize indicated.

LABELLING

The label ztatez, where applicable, the total quantity of active
substance(s) per patch, the doge released per unit time and the
area of the releasing surface.

01/2009:1168

POWDERS FOR CUTANEOUS
APPLICATION

Pulveres ad usum dermicum

Where justified and authorised, the requirements of thiz
monograph do net apply to powders for cutaneous application
intended for veterinary uze.

DEFINITION

Powders for cutaneous application are preparations consizting
of solid, loose, dry particles of varying degrees of fineness.
They contain one or more active substances, with or without
excipients and, if neceszary, colouring matter authorized by the
competent authority.

Powders for cutaneous application are presented as single-dose
powders or multidese powderzs. They are free from grittiness.
Powders specifically intended for use on large open wounds or
on zeverely injured skin are sterile.

Multidoze powders for cutaneous application may be dispenced
in sifter-top containers, containers equipped with a mechanical
spraying device or in pressurized containers.

Powders dispensed in pressurized containers comply

with the requirements of Pressurised pharmaceutical
preparations (0523

Where applicable, containers for powders comply with the
requirements of Maferials used for fhe manufacture of
confainers (3.1 and subsections) and Confainers (3.2 and
subsections).

PRODUCTION

In the manufacture of powders for cutaneous application,
measures are taken to ensure a suitable particle size with regard
to the intended wze.

In the manufacture, packaging, storage and distribution of
powders for cutaneous application, suitable means are taken
fo ensure their microbial quality; recommendations on thiz
aspect are provided in the text Microbiological qualify of
pharmaceutical preparations (5.1.4).

Sterile powders for cutaneous application are prepared uzing
materials and methods designed to ensure sterility and to
avoid the intreduction of contaminantz and the growth of
micre-organisms; recommendations on thiz azpect are provided
in the text Mefhods of preparafion of sferife producks (5.1.1).

76

Sec the informafion section on general monographs fcover pages)

_74_

Collection @ chosun




Semi-solid preparations for cutaneous application

EUROFEAN PHARMACOFOELA 7.0

Rectal tampons

DEFINITION

Rectal tampons are solid. single-doce preparations intended to
be inserted into the lower part of the rectum for a limited time.
They comply with the requirements of the monegraph
Medicated fampons (1155).

04,/2010:0132

SEMI-SOLID PREPARATIONS FOR
CUTANEOUS APPLICATION

Praeparationes molles ad usum dermicum

The requirements of this monograph apply to all semi-solid
preparations for cufareous application. Where appropriafe.
addifional reguirements specific fo semizolid preparations
infended to be applied fo particular surfaces or mucous
membranes may be found in other general monographs, for
example Ear preparations (0652), Nasal preparafions (067EL
Rectal preparafions (1145), Eye preparafions (1163) and
Vaginal preparations (1164).

DEFINTTION

Semizolid preparations for cutaneous application are intended
for lecal or transdermal delivery of active substances, or for
their emollient or protective action. They are of homogeneous
appearance.

Semi-<olid preparations for cutaneous application consizt

of a simple or compound basiz in which, usually, 1 or more
active substances are dizselved or dispersed. According to

its compogition, the basiz may influence the activity of the
preparation.

The baziz may consist of natural or synthetic substances

and may be single phase or multiphaze. According to the
nature of the baziz, the preparation may have hydrophilic or
hydrophobic properties; it may contain suitable excipients
such as antimicrebial preservatives, antioxidants, stabilizers,
emulsifiers, thickeners and penetration enhancers.

Semi-colid preparations for cutaneous application intended for
uze on severely injured zkin are sterile.

‘Where applicable, containers for semi-colid preparations

for cutaneous application comply with the requirements of
Materials used for the manufacture of confainers (3.1 and
subsections) and Comfainers (3.2 and subsections).

Several categories of semizolid preparations for cutaneous
application may be distinguizhed:

— ointments;

— creams;

— gels;

— pastes;

— poultices;

— medicated plasters:

— cutanegus patches.

According to their structure, ointments, creams and gels
generally show visceelastic behaviour and are non-Newtonian in
character, e.g. plastic, pseudoplaztic or thixofropic type flow at
high chear rates. Pastes frequently exhibit dilatancy.

PRODUCTION

Dring development of semicolid preparations for cutaneous
application whose formulation containg an antimicrobial
preservative, the need for and the efficacy of the chozen
preservative shall be demonstrated to the satisfaction of the
competent authority. A suitable test method together with
criteria for judging the preservative properties of the formulation
are provided in Eficacy of anfimicrobial preservafion (5.1.31L
In the manufacture. packaging, storage and distribution of

zemi-solid preparations for cutaneous application, suitable
steps are taken to enzure their microbiological quality:
recommendations on thiz are provided in Microbislogical
quality of pharmeceufical preparafions (5. 1.4). Sterile
zemi-solid preparations for cutaneous application are prepared
using materials and methods designed to ensure sterility and
to avoid the introduction of contaminantz and the growth of
micro-erganizms; recommendations on thiz are provided in
Metheds of preparafion of sterile products (5. 1.1).

During development, it must be demonstrated that the neminal
content can be withdrawn from the container of semi-colid
preparations for cutaneous application prezented in single-dose
containers.

In the manufacture of semizolid preparations far cutaneous
application, suitable measures are taken to enzure that the
defined rheological propertiez are fulfilled. Where appropriate,
the fallowing non-mandatory tests may be carvied out:
measurement of consistency by penetrometry (2.9. %, viscosity
{apparent vizcosity) (2.2 10) and a suitable test to demonstrate
the appropriate releaze of the active substance(z).

In the manufacture of semiolid preparations for cutaneous
application containing 1 or more active substances that are not
dizzolved in the baziz (e.d. emulsions or suspencions), measures
are taken to ensure appropriate homogeneity of the preparation
to be delivered.

In the manufacture of semizolid preparations for cutaneous
application containing dispersed particles. measures are taken
to ensure a suitable and controlled particle zize with regard to
the intended use.

TEZTS

Unifermity of dosage units. Semicolid preparations that are
supplied either in single-doze containers that reprezent 1 dose
of medicinal product or in metered-dose containers, and that
are intended for tranzdermal delivery of the active substanceis)
in view of a systemic effect, comply with the test for uniformity
of dosage units (2.9.40). Semi-colid preparations in which

the active substanceis) are dissolved comply with the test for
mass variation; semi-solid preparations in which the active
substanceis) are suspended comply with the test for content
unifermity. Follow the procedure described for liquid dosage
formsz. Herbal drugs and herbal drug preparations prezentin the
dosage form are mot subject to the provisions of thiz paragraph.
For semi-colid preparations presented in metered-dose
containerz and in which the active substanceiz) are dizsolved,
proceed as follows. Dizcharge once to waste. Wait for a
minimum of 5 s, shake for 5 5 if neceszary. and discharge again
to waste. Repeat this procedure for a further 3 actuations.
Weigh the container, dizcharge once to waste and weigh the
container again. Calculate the difference between the 2 maszes.
Repeat the procedure for a further @ containers. Determine the
mass variation (2.9.40).

For semi-solid preparationz supplied in metered-dose containers
and in which the active substance(z) are sucpended. proceed az
follows. Uze an apparatus capable of quantitatively retaining
the dose leaving the metered-dose container. Shake 1 container
for 5 z and discharge once to waste. Wait for a minimum of

5 z, shake for 5 £ and discharge again to waste. Repeat thiz
procedure for a further 3 actuations. After 2 5, fire 1 dose from
the metered-doce container inte the collecting veszel. Collect
the contents of the collecting veszel by successive rinses.
Determine the content of active substance in the combined
rinzes. Repeat the procedure for a further @ containers.
Determine the content uniformity (2.9.40).

Sterility (2.6 1). Where the label indicates that the preparation
iz sterile, it complies with the test for sterility.

STORACE

If the preparation containz water or other volatile ingredients,

store in an airtight container. If the preparation is sterile, store
in a sterile, airtight, tamper-proof container.

T34

See the informafion secfion on general monogrephs fcover pages)
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EUROFEAN PHARMACOPOEIA 7.0

Semi-solid preparations fer cutanecus application

LABELLING

The label states:

— the name of any excipient;

— where applicable, that the preparation iz sterile.

Ointments

DEFINITION

An ointment conzizts of a singlephase baziz in which solidz or
liquids may be dizpersed.

Hydrophobic oinfments

Hydrophobic sintments can abzorb only small amountz of
water. Typical bazes used for their farmulation are hard, liquid
and light liquid paraffins, vegetable oilz, animal fats, synthetic
glycerides. waxes and liquid polyalkylsiloxanes.

Wateremulsifying oinfments

Water-emulzifying ointments can abzorb larger amounts

of water and thereby produce water-in-oil or oikn-water
emulzions after homegenization, depending on the nature of
the emulsifiers: water-inoil emulsifying agents such az wool
alcohols, sorbitan esters, monoglycerides and fatly alcohols, or
oil-inwater emulsifying agents such as sulfated fatty alcohols.
polyzorbates, macrogol cetosteary] ether or esters of fatty acds
with macregel: may be used for thic purpose. Their bases are
those of the hydrophobic ointments.

Hydrophidic einfmenis
Hydrophilic aintments are preparations having bases that are
miscible with water. The bases usually conzist of mixtures of

liquid and solid macregols (polyethylene glycols). They may
contain appropriate amounts of water.

Creams

DEFINITION

Creams are mubtiphaze preparations consizting of a lipophilic
phaze and an aquesus phase.

Lipophilic creams

Lipaphilic creams have as the continwous phase the lpophilic
phase. They wsually contain water-in-oil emulsifying agents
such as wool alcohols, sorbitan esters and monoghycerides.
Hydrophilic creams

Hydrophilic creams have as the continusus phase the aqueous
phaze. They contain silinwater emulzifying agents zuch az
sodium or trolamine soapz, sulfated fatty alcohols. polysorbates
and polyoxyl fatty acid and fatty alcohol ezterz combined, if
neceszary. with waterin-eil emulsifying agents.

Gels

DEFINITION

Gels conzizt of liquids gelled by means of suitable gelling agents.
Lipophilic gels

Lipaphilic gelz (oleogels) are preparations whese bases uzually
consist of liquid paraffin with polyethylene or fatty oils gelled
with collokdal zilica or aluminium or zinc soaps.

Hydrophilic gels

Hydrophilic gels (hydrogels) are preparationz whose bases
uzually conzist of water, glycerol or propylene glycol gelled with
suitable gelling agents such az poloxamers, starch, celluloze
derivatives, arbomers and magnesium-aluminium slicates.

Pastes

DEFINITION

Pastes are semi-solid preparations for cutaneous application
containing large propertions of solids finely disperzed in the
basiz.

Poultices

DEFINITION

Poultices conzist of a hydrophilic heatretentive basiz in which
zolid or liquid active substances are dizpersed. They are
usually spread thickly on a suitable dreszing and heated before
application to the skin.

Medicated plasters

DEFINITION

Medicated plasters are flexible preparations containing 1 or
more active substancez. They are intended to be applied fo the
gkin. They are designed to maintain the active substance{z) in
cloge contact with the skin such that these may be abcorbed
slowly. or act as protective or keratolytic agents.

Medicated plasters consist of an adhesive basis, which may be
coloured, containing 1 or more active substances, spread az a
uniform layer on an appropriate support made of natural or
synthetic material. They are not irritant or zenzitizing to the
zkin. The adhesive layer iz covered by a suitable protective liner.
which iz removed before applying the plaster to the skin. When
removed, the protective liner does not detach the preparation
from the outer, supporting layer.

Medicated plasters are presented in a range of sizes directly
adapted to their intended use or as larger cheets fo be cut
before use. Medicated plasters adhere firmly to the skin when
gentle prezsure iz applied and can be peeled off without cauzing
appreciable injury to the ckin or detachment of the preparation
from the outer, supporting layer.

TESTS

Disselution. A suitable test may be required to demonstrate
the appropriate release of the active substance(z). for example
one of the tests described in Dizsolufion test for fransdermal
patches (29.4).

Cutaneous patches

DEFINITION

Cutaneous patches are flexible preparation: containing 1 or
more active substancez. They are intended to be applied to the
zkin. They are designed to maintain the active substance(z) in
cloze contact with the ckin such that theze may act locally.
Cutaneous patches consist of an adhesive basiz. which may

be coloured. containing 1 or more active substances. spread

2t a uniform layer on an appropriate support made of natural
or synthetic material. The adhesive basis is not frritant or
sensitising fo the skin. The adhesive layer is covered by a
suitable protective liner, which iz removed before applying the
patch to the skin. When removed, the protective liner does not
detach the preparation from the outer, supporting layer.
Cutaneous patches are presented in a range of sizes adapted
to their intended uwze. They adhere firmly to the skin when
gentle pressure iz applied and can be peeled off without causing
appreciable injury to the zkin or detachment of the preparation
from the outer, supporting layver.

TESTS

Dizsolution. A suitable test may be required to demonztrate
the appropriate release of the active substance(z). for example
one of the tests described in Dizsolufion fest for fransdermal
patches (29.4).

General Nofices (I} apply fo all monographis and other fexts
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contact with the skin such that
these may act locally.
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Appendix 2. Legal status of patches in domestically available items.

Category  No.” Class Formulation Ingredients Product name
Drugs 264 Analgesic, P Ketoprofen, Flurbiprofen, JHESZctAE
Anti-itching, Diclofenac, Felbinac, Ketotop Plaster®
Astringent, Indomethacin, Loxoprofen, — &IAIIFAORSA
Anti-inflammator Buprenorpine, Methyl SinSin PAS-RX®
y salicylic acid-containing
comp lexes
C Ketoprofen, Felbinac, Mo =
Indomethacin, Methyl Cool Pap Jeil®
salicylic acid-containing N=ZJt&tSctA0t
comp lexes Zenol Cool Cataplasma®
TA Ketoprofen HEHEN St AE
Kefentech Plaster®
Piroxicam ECtAEWFH
Trast Patch®
121 Local P Lidocaine S Xl SctAE
anesthetics Youpatch Plaster®
266 Emol I ients P Salicylic acid CHYate|alAterE
Aminosalicylic CA®
AMAEIED
SinSin Corn Plaster®
119 CNS drugs TA Rotigotin ST
Neupro Patch®
Rivastigmine C=2=
Dinuvo Patch®
217 Vasodilator TA Nitroglycerine OH X & IH =
Angiderm Patch
235 Emetic, TA Scopolamine J1018ITHH
Antiemetic Kimite Patch®
Granisetron AR A TH S
Sancuso Patch®
799 Others TA Nicotine LIZAEIHH
Nicostop Patch®
821 Synthetic TA Fentany| BIEtA THF
narcotics Fentas Patch®
Quasi- 791 Adhesive plaster P Adhesive plaster -
drugs

*: Drug classification number according to regulation on drug classification number (Standard Operating

Procedure of Korea Ministry of Food and Drug Safety)
**. Anti-wart & anti—-corn plaster
CNS (central nervous system); P (plaster); C (cataplasma); TA (transdermal absorbent)
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Appendix 5. Lower and upper |imits of the adhesive strength for patch

Country Formulation Test methods Lower limit Upper limit

Korea Plasters® Peel adhesion test >429/12mm None
(exclude ketoprofen plaster)
Ketoprofen plaster®’ Peel adhesion test =>150g/12mm None
Cataplasma®™ Peel adhesion test >429/12mm None
Transdermal systems'” None None None
Adnesive plaster' 2 Peel adhesion test > 1509/ 12mm None

Japan®  Tapes, Plasters Steel ball test >2g balls None

UsSA® Plasters, Tapes, Peel adhesion test, Release  None None
Transdermal systems liner peel test, Tack test

Eu® Plasters, Patches, None None None

Transdermal systems
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Appendix 6. Comparison of the side effects and precautions for external and oral

preparations.

Ingredients External-use” Oral-use™
Ketoprofen [Contraindication] [ADRs]
(single-component) - History of hypersensitivity and RS

photosensitivity

[ADRs]

- Sometimes shows redness, itching,
edema, erosion, irritation and
swelling, contact dermatitis, dry skin,
pigmentation

- Photosensitivity, skin rash

[Notes]

- When under using or until 2 weeks
after starting the drug, regardless of
the weather, avoid outdoor activities,
and whenever in outdoor, do not expose
to the UV light on the application
sites and protect by clothing,
sunglasses, hat, sunscreen, etc.

- Colored cloths are recommended because
white or light-colored clothes can
transmit UV light (photosensitivity is
possible after or under using the
preparations)

— Stop applying when these symptoms
are present:

photosensitivity, hair loss, herpetic
lesions including SJS and RS

Diclofenac
(single-component)

[ADRs]

(1) Sometimes these may be present:
itching, redness, sores, dermatitis
(rashes, eczema, papules, contact
dermatitis, edema), skin stripped and
rough, irritation, blister-forming,
rarely pigmentation.

(2) I'f under long-term or broad-area
using, may occur disseminated skin
rash, photosensitivity (by cream, gel).

[ADRs]
Rarely possible symptoms are skin
rash, hives, vesicular herpes,
stripped dermatitis, purpura,
allergic purpura, SJS, RS,
photosensitivity, redness, itching,
eczema, dermatitis, vasculitis,
erythema multiforme, flush, exudative
dermatitis
— Stop using the medication and take
proper treatments.

Indomethacin
(single-component)

[ADRs]
Somet imes cause itching, redness, rash,
contact dermatitis, eczema (when
administering stopped the symptoms are
simply disappeared) can occur, and
rarely shows warmth, swelling, redness,
anaphylactic, photosensitivity,

[ADRs]
Rarely expressed with SJS, RS, hair
loss, nodular erythema
— Stop applying when the above
symptoms are present.
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Ingredients External-use” Oral-use™

burning, irritation, dryness, tingling
feeling, gastrointestinal discomfort,
headache, dizziness.
— Stop applying the medication when
the above symptoms are severly present.

Piroxicam [ADRs] [ADRs]

(single-component) Skin: Rarely SJS, RS, photosensitivity,

- Sometimes present local itching,
redness, rash, scales, eczema,
dermatitis, contact dermatitis,
erythema

- Rarely present photosensitivity

— Stop applying the above symptoms are
sever ly present.

etc.

— Stop applying when the above
symptoms are present. You can also
receive a nail dissection, abnormal
growth of the nail, hair loss,
bullous reaction rarely be present.

Roxoprofen
(single-component)

[ADRs]
Itching, erythema, contact dermatitis,
rash (<1~3%)

[ADRs]
May causing SJS, RS. Therefore,
observation should be thoroughly.
|f each ADR is present, stop
immediately administering and take
proper treatments.

Felbinac [ADRs] None
(single-component) (1) Sometimes cause itching, rash,

redness, dermatitis (rash, eczema),

contact dermatitis, and rarely cause

irritation or blisters. If symptoms

occurred heavily, stop applying

(Cataplasmas only).

(2) Sometimes cause itching, rash,

redness, irritation, dermatitis, and

rarely cause blisters and abnormal

sensation. |f symptoms occurred

heavily, stop applying (Ointments

only).
Flurbiprofen [ADRs] None
(single-component) Occasionally flare (the congestion

redness), rash, drug rash, itching and

burning (burning feeling), contact

dermatitis
Methyl salicylic [Counsel with doctors or pharmacists] None
acid Rash, redness, itching, edema
(combo-preparation)
Indomethacin [Counsel with doctors or pharmacists] None

(combo-preparation)

Rash, redness, itching, skin lacquer,
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Ingredients External-use” Oral-use™

burning, edema, pain, heat, dryness,
etc.

L-menthol [Counsel with doctors or pharmacists] None
(combo-preparation) Rash, redness, itching, edema

Vanillyl nonylamide [Counsel with doctors or pharmacists] None
(combo-preparation) (1) Rash, redness, itching, dermatitis,
pigmentation, peeling skin, etc.
(2) Severe itching and pain

Formulations [Counsel with doctors or pharmacists] None
containing capsicum (1) Rash, redness, itching, dermatitis,
tincture pigmentation, peeling skin, etc.

(2) Severe itching and pain

Herbal-containing [Counsel with doctors or pharmacists] None
(combo-preparation) Rash, redness, itching, etc.

NSA|Ds - [Precautions]
Skin reactions: May cause serious
ADRs such as deciduous dermatitis,
SJS, RS, which cause fatal results.
These serious ADRs can occur without
any alarming symptoms. In most cases,
these ADRs occur within 1 month after
initiating. Patients should be aware
of the signs and symptoms of the
serious skin reactions and must stop
the medication when find the first
signs and symptoms such as skin rash
or other hypersensitive reactions.

x: Preparations for the external-use only such as creams, gels, cataplasmas, plasters, lotions,
ointments, etc.

*xx: Preparations for the oral-use only such as tablets, capsules, etc.

RS (Riel's syndrome or toxic epidermal necrosis); SJS (Stevens-Johnson syndrome); ADR (adverse drug
reaction); UV (ultraviolet); NSAIDs (non-steroidal anti-inflammatory drugs)
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Appendix 7. Comparison of the major retailing products.

Product A B C D
Ingredient Ketoprofen Piroxicam Flubiprofen Methyl salicylate
Efficacy &  Analgesic, Degenerative Analgesic, Analgesic,
Effects anti-inflammatory arthritis (0A), anti—-inflammatory anti—inflammatory

for the following
diseases and
conditions: OA,
shoulder
periarthritis,
tenosynovitis,
peri-,
lateral-epicondy |
itis (tennis
elbow, etc.),
myalgia, swelling
and pain after

tenosynovitis (tendon
synovitis), muscle
pain, bone joint
pain, post-traumatic
pain, pain after
fracture healing

for the following
diseases and
conditions: OA,
shoulder
periarthritis,
tenosynovitis,
peri-,
lateral-epicondyliti
s (tennis elbow,
etc.), myalgia,
swelling and pain
after trauma

for the following
diseases and
conditions: Stiff
neck, back pain,
neuralgia,
rheumatism, bruises,
sprains, muscle
pain, joint pain

trauma
Usage & After removing
Volume the cover, then
attach the
product on

lesions as twice
a day

Apply 1 piece of
product every other
day on lesions. After
a bath or shower, or
if the surface is
sweaty, 1 piece can
be attached in each
day. Let clean and
dry the affected
area. After removing
the cover from the
patch, then applying
on lesions and get
the good press with
the palm of the hand.
In particular, make
sure the edges of the
patch stuck well.

After removing the
cover from the drug,
attaching on lesions
as twice a day

Attaching on the
painful part as once
or twice a day

OA (osteoarthritis)
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Transdermal patches: High risk for error?

Although transdermal patches

provide a useful alternative to oral
medications, patch administration can
be complicated. Transdermal patches
ane a common route of administration
for hormonal therapy, narootc analge-
sia, and nicotine. There are patches
available for over-the-oounter and pre-

1=

Medication errors with patches
oocur in every healthcare practioe sot-
ting—patients’ homes, physician
offices, intensive care units, cardiac
step-down units, day cane faciliies,
inpatient institutional settings, emer-
gency departments, etc. Cutcomes
have been associated with patient
harm, including death. The highest
risk is with the narcotic analgesic
patches because of the potential for
respiratory depression associated
with this class of medicabons.

Hot all patches are equal
Like all medication errors, mistakes
associated with transdermal patches
are multifsctorial Cne common cuse
of error seems to be related to the
patch designs, which have confused
patients, caregivers, and praciboners.
The transdermal patch products
available in this country vary in units
of dosage-strength expression, fre-
quency of administration, shape, size,
color, and site of administration.
Given all these factors and the com-
plex healthcare environment, oppor-
ELnities for ernors abound.

Application, removal of patches

«What is an overlay? The oveday is
the portion of the two-piece patch
that secures the medicated patch to
the skin of the patient. In the institu-
tional setting, the overlay is some-
times returned to the pharmacy in
the patient drawers when the med-
ication cassettes ame exchanged. This
can be a due to the pharmacy staff

that the patches are not being
applied appropriately.

*ity can’t o tape it on? The technol-
oy of most patches & designed 0 use
the oodusive dressing to facilitate the
absorption of the drug through the
skin. Some patents do not realize that
the patch must be applied directly to
the skin. There was a report of a
patient who applied his new patch
directly on top of the old one. This
contimeed untl he had four patches
stuck o one another instead of to his
skin. In one case, a practitioner
applied the overlay to the patient’s
skin and taped the medicated patch
on top of the overlay patdh.

Additionally, some patients do not
realize they must remove the probec-
tive liner (usually a plastic/paper lin-
ing such as you see on an adhesive
bandage) in order to expose the adhe-
sive and medicaton to the skin for
absorption. One report describes only
partial removal of the backing, where-
by a patient does not receive the prop-
er amount of drug because the protoc-
tve lining blocks the

Many patches have different
instructions for witere the patch is to
be placed. Most patch direchons sug-
gest rotating the area of application to
avoid skin irritation. For example,
there ane patches that are applied to
the torso or trunk of the body
between the neck and waistline; to
the sootal Hssue; on the skin behind
the Bar or upper anmL.

In the case of Testoderm pabches,
one type is o be applied to the scrotal
tissue, while the other is not. Since
both patches have the name Testo-

IIIHLIB,FI:IID..-IM[
Phillips, R.Ph.

ME

TR T T

derm, there is potential for confusion,
which may result in the patches being
applied to the wrong area.

Errors have been reported wherein
patients receive or apply multiple
patches at once. One man did not
survive after his wife applied six fen-
tanyl patches to his skin at one Hme.
Another commoen problem & that the
old patch is not removed when the
new patdh is applied.

Clear patches have become popular
because you cannot see them on the
skin; however, this feature has also
made them enmor-prone. Nitroglyoerin
and nicotine patches are available as
dear patch formulations. These pabch-
es become problematic for practiion-
ers and patents because they ane diffi-
cult o find on the patient’s skin when
it is Hme o remove of replace them.

The risk for errors is increased
when there are multiple caregivers, for
example, when nurses change shifis
of if multiple family members take
tume helping patents with their med-
ications. This arrangement can result
in miscommumcation, or lack of com-
munication, about where and when
the last patch was placed and the nevt
one is due. It is also possible for a
patient’s ransdermal patch therapy to
£0 unnoticed by the staff as thoy tran-
siion between different bevels of cane
in the healthcare environment.

Homenclature issues
Various units of measure ane used to
express the dosage strength of trans-
dermal patches. Some ame expressed
as mg /hour, mg/day, meg,/hr, or sim-
ply as miligrams. For patches that ane
changed weekly, you may see the
dosage strength expressed as mg/
day /wieek

Another sounce of confusion is the
use of obscure abbreviatons as modi-
fiers. What does TTS mean? TTS
stands for Transdermal Therapeutic

To report a probiem with an FDA-regulated product, please call 1-800-FDA-1088.

54  DAUG TOPICS APREL 1 2002
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System, and some patches inchede this
in the name of the product (for aam-
ple, Catapres-TTS and Testoderm
TTS). TTS has been read as an abbrovi-
ation for Tuesday, Thursday, Saturday,
resulting in patch application on three
days instead of once weekly.

Dosing intervals for paiches

*When do [ change my patc? Patches
are changed daily, every three days,
twice weekly, weekly, every three
weeks, and so0 on. Confusion sur-
rounding the frequency of patch
administration presents amother
opportunity for error. And it seems
that the longer the time between patch
chamnges, the groator the risk for fonzet-
Hng where the patch was placed or
foretting (0 remove the old patch.

Appropriate prescribing of paiches
It is possible for prescribers to confuse
the: dosing interval, dosage strengths,
and instructions for use among vari-
ous patch formulations. An onder for
Catapres TTS was writien in ermor as
once daily instead of once weekly.
Irondcally, even after clarification of the
dosing interval took place, an error
stll pocurred because the practiioner
applied only the overlay patch and
not the medicated patch porton.

Many products are available in
mitple dosage formulations, nchd-
ing a transdermal pakch and oral or
injectable forms. Theme is a potential
for error when a patient is being
switched from one form o another.
Additonally, there is potential for
patients t0 receive duplicate therapy
with the same or similar medications.
For exampie, it is possible for a patient
o receive a nitroglyveerin transdermal
patch and oral isosorbide mononi-
bate, nerror

Pediatric patch issues
For the pediatric patient population,
only small portions of transdermal
patches may be needed. Although
some patches can be cut for partial
patch administration, cutting others
the release of the medication
It is recommended that pharmactsts

DAUG TOPICS APRIL 1 2002 55

dispense all patches to nurses intact,
with instructons as appropriate.

Safe patch storage and disposal
Accidental and intentional ingestion
of transdermal patches has been
reported. Safe storage and disposal of
transdermal patches are critical to pre-
venting accidental of chil-
dren and pets. Some patches come
with a container for safe disposal. It
may be safer o cut a wsed patch into
pleces befiore disposing of it.

Sirategies for error prevention
When possible, aveid prescribing,
purchasing, or adding to the formula-
ry any CLEAR patches.

To prevent duplication of therapy in
the instifutional setting, document the
patdh removal on the patient medica-
tion administration record (as if it

were its own order), as well as the
application of each new patch. Docu-
mentation of patch administration
should include site of application—
critical if thene are multiple caregivers
involved in the patent cane.

In the inpatient setting, monitor
medication cassettes for return of
overlay patches to pharmacy, and fol
lowy up on this issue with the pract-
toners caring for that patient to rule
out improper patch application.

Monitor patients with two-piece
patches to ensure they are recefving
active drug, If the therapy seems to be
ineffective, rule out improper patch
application.

Patient education can help prevent
patch-related medication ermors.

Merdi Laa, Pharmn0L, & 2 sty ovnlostor, and Jamy

Phillips, AL.Ph., assocaie dinector, Dadsion of Madica-
tion Erors and Technical Gu':p-u rt, Ofica of Dng
Salaty, Food & Drnug ior.
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Transdermal patches: High risk for error?

Although
alternative to oral

transdermal  patches useful
medications,

can be complicated. Transdermal

provide a
patch administration
patches are a common
route of administration for hormonal therapy, narcotic

analgesia, and nicotine. There are patches available
for over—the-counter and prescription-only use.

Medication errors with patches occur in every
healthcare practice setting. patients’ homes,
physician offices, intensive care units, cardiac
step—down units, day care facilities, inpatient

institutional settings, emergency departments, etc.
Outcomes have been associated with patient harm,
including death. The highest risk is with the narcotic
analgesic patches because of the potential for
respiratory depression associated with this class of
medications.

Not all patches are equal

Like all
transdermal

mistakes associated with
patches are multifactorial.
to be

medication errors,
One common
the patch
designs, which have confused patients, caregivers, and
practitioners.

The
country vary

cause of error seems related to

this
in units of dosage-strength expression,

transdermal patch products available in

frequency of administration, shape, size, color, and

site of administration. Given all these factors and

the complex healthcare environment, opportunities for

errors abound.

Application, removal of patches

What is an overlay? The overlay is the portion of the
two—-piece patch that secures the medicated patch to

the skin of the patient. In the institutional setting,

FJLUE+E
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WO CHEt S M= &X2 &, g3, 3
S Xz, EFANE S A2 2= RO0A LIEE
Ch. SAUe= A2 S X2 /gy 25
O UCH. Oted JSH W= SEAMY =
2422 Qd JIE =2 /AZgE2 = WHO

Ao =S WA

er? 2uelolgt & X2tel I
FXel TR0l H&ct=
nFst.

W,
o
1
Hu
x
fa

M& Oteh O 2Helol= It

_94_

Collection @ chosun



the overlay is sometimes returned to the pharmacy in
the patient drawers when the medication cassettes are
exchanged. This can be a clue to the pharmacy staff
that the patches are not being applied appropriately.

Why can’ t you tape it on? The technology of most
patches is designed to use the occlusive dressing to
facilitate the absorption of the drug through the
skin. Some patients do not realize that the patch must
be applied directly to the skin. There was a report of
a patient who applied his new patch directly on top of
the old one. This continued until he had four patches
stuck to one another instead of to his skin. In one
case, a practitioner applied the overlay the
patient’ s skin and taped the medicated patch on top
of the overlay patch.

to

A 2ECH.

Ct. 1 &Xh= 4002 IHHE
El 010l EAY WH <o
2 A Xt TR0

O 20 24201 A= WHE &

Additionally, some patients do not realize they must | £&, HH &Xt= EctAE = 3012 & 2

remove the protective liner (usually a plastic/paper | SXIE MAHGILD E0l=X 22 AL UL

lining such as you see on an adhesive bandage) in | S ESXE HMHGHX LU 20l X

order to expose the adhesive and medication to the | Jt HE2fol Ag2s MIEN RotJli= 21

skin for absorption. One report describes only partial | & UCt

removal of the backing, whereby a patient does not

receive the proper amount of drug because the

protective lining blocks the absorption.

Many patches have different instructions for where the | & 12 IHF= KOO 20I=Li0l W2tA

patch is to be placed. Most patch directions suggest MBS C2C0. R e LRA=2

rotating the area of application to avoid skin | LotJ| fo Bz ottt X HstCh

irritation. For example, there are patches that are | IE S0 38 L= = % dlcl 2t A0IL

applied to the torso or trunk of the body between the | HICI Ol E&dtoiLt SY £& L= H L &t

neck and waistline; to the scrotal tissue; on the skin | §I2 LI20M AEdt= WXIOF UL+ HAEEZ

behind the ear or upper arm. In the case of Testoderm | HF 2 AR Y AW HZote WA O

patches, one type is to be applied to the scrotal | XI &2 MOt UCH. S Mol WFH 2 HA

tissue, while the other is not. Since both patches | EE0l2t] £2|J| 20 Zatol UAS = U

have the name Testoderm, there is potential for | 2, CIE 20 HE=e ZUE IS = U

confusion, which may result in the patches being Ct.

applied to the wrong area.

Errors have been reported wherein patients receive or | idi= BXIF GIHe THHE SHHH 22 M

apply multiple patches at once. One man did not | O{HCt. 8 SXt= &M 6J12 HELY IHH

survive after his wife applied six fentanyl patches to | & UIR0 20/ &0t&Xl ML,

his skin at one time.

Another common problem is that the old patch is not | & CIE 2MeE MZ2 WHE HEE M 00l

removed when the new patch is applied. AEE QellE WHOF MAZX 22 BLR01C
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Clear patches have become popular because you cannot | S8 IHF= L=20 R8s J0l & 20X
see them on the skin; however, this feature has also | &7 W20 HHEE2=2 A8 210 JC. 1
made them error-prone. Nitroglycerin and nicotine | &iLt 0l S&0l A=sE otH &C. LIEZ=ea
patches are available as clear patch formulations. | A&l LIZE IHF= £ IHH SEHz 018
These patches become problematic for practitioners and | &= RUCH. 0l WF= HHFE MAHSHHLE WX
patients because they are difficult to find on the | SHOFE M RIIJt HARM 2ALE EXHOIAH 2
patient’ s skin when it is time to remove or replace | MJt &0 UL,

them.

The risk for errors is increased when there are | 2tS At WOLE (A IJt=F0 NE == M
multiple caregivers, for example, when nurses change | &2 &2 H =O0I&C. ERE JANE
shifts or if multiple family members take turns | OILt S£= O3 2522 Qlai Jt&E =22 WY
helping patients with their medications. This | 2t X, OO 206/ =X, AHM CHAl
arrangement can result in miscommunication, or lack of | oHOot=XI el &ECh. £ 23X A=
communication, about where and when the last patch was | 30K A2 CE =F2=2 MEE2=2 L
placed and the next one is due. It is also possible | & Ii¥ XIZE MU= CIAGIHN RE == UL,

for a patient” s transdermal patch therapy to go
unnoticed by the staff as they transition between
different levels of care in the healthcare
environment.

Nomenclature issues 30 s 2R

Various units of measure are used to express the | Z2HLE+ WHU= CLE FSHHAI AI=E
dosage strength of transdermal patches. Some are | Ct. O{E 232 mg/Al2t, mg/Z, mcg/Al2t E£=
expressed as mg/hour, mg/day, mcg/hr, or simply as | 2t&tol Leld&ge=z HAIECH = Bt = IH
milligrams. For patches that are changed weekly, you | 2 Z< mg/2/F=Z EAIECL.

may see the dosage strength expressed as mg/day/week.

Another source of confusion is the use of obscure | &4+E RYdt=s S JAQoz= 23 AL
abbreviations as modifiers. What does TTS mean? TTS | € Ar&dt= AO0ICH. TTSOF RAQII4? TTS= 2
stands for Transdermal Therapeutic System, and some | XIE% AIAHECS 2FXHOIXILH, Y, 5Y,
patches include this in the name of the product (for RYUZ D LA St HEot= Al 3
example, Catapres—TTS and Testoderm TTS). TTS has been | &€& Hg0olH & == UL

read as an abbreviation for Tuesday, Thursday,

Saturday, resulting in patch application on three days

instead of once weekly.

Dosing intervals for patches mHS Fo2tA

When do | change my patch? Patches are changed daily, | 9Kl IHFE WHMMOF ot=Jt? MFe= Y, 3
every three days, twice weekly, weekly, every three | 20l St&, 20| &H, L=, 0f 3= S Al
weeks, and so on. Confusion surrounding the frequency | & = QUCI. IHF LM BIEE 2582 222
of patch administration presents another opportunity | &= QUCH. IiF X 2t20] 25 WHE OC
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that the
the greater

for error. And it seems longer the time
patch changes, the risk for
forgetting where the patch was placed or forgetting to

remove the old patch.

between

Appropriate prescribing of patches

It is possible for prescribers to confuse the dosing | M&dt= A2 CH2s THHE EZS0IE ALO

interval, dosage strengths, and instructions for use | OIA F<2tA, A2 2 L AS0 e X&

among various patch formulations. An order for | € E8E = UL L0l s WX 00F

Catapres TTS was written in error as once daily | 6t= Catapres TTS Jt ot R0l &2 2R A

instead of once weekly. lronically, even after | SIQUJAE Arellot ULt OtOlHLI SHHE F

clarification of the dosing interval took place, an | 2t20l WHEIJASUHE 270t A2 22

error still occurred because the practitioner applied | It Ot 20l FIt HEH EALMs=

only the overlay patch and not the medicated patch | A= Za8st MO QUCH.

portion.

Many products are available in multiple dosage | & MBS0l ZLESE MFH, AL E, FA

formulations, including a transdermal patch and oral | & & CZs ME2z 0/8&1 UCH. X0l

or injectable forms. There is a potential for error | H HEdte %4=22 FHI=ZIL WMEHAN 4

when a patient is being switched from one form to | =0t Z&& = UCt

another .

Additionally, there is potential for patients to | £& &XIt ZAHAU HI=x& ASXN=E S5t

receive duplicate therapy with the same or similar | O &2 JIS&& JUU. WESH LIEZ2CA

medications. For example, it is possible for a patient | & WF BFE 0AAZ2HE ZLLIEYOE

to receive a nitroglycerin transdermal patch and oral | & A2 22 FRIt UL

isosorbide mononitrate, in error.

Pediatric patch issues 2012 IHH 2

For the pediatric patient population, only small | 209 H &S 2o MFIt AIEE=CH oH

portions of transdermal patches may be needed. | lHF= Z2tAH AIEE = UKL, IHFH HH

Although some patches can be cut for partial patch | 2 SS2LEAIAES THUE = UL

administration, cutting others destroys the release of | &At= 2tSAIUIAH RE IHFHE HESH Lo

the medication. It is recommended that pharmacists | & 2&ol & 2Uiot0{ 0t &tCt.

dispense all patches to nurses intact, with

instructions as appropriate.

Safe patch storage and disposal OrMsH & 22 Xcl

Accidental and intentional ingestion of transdermal | 2L+ IHHFS2 At AEX SFIb 20

patches has been reported. Safe storage and disposal | ACH. DHF2 otXME B2 Hele 0|2t

of transdermal patches are critical to preventing | HRAS22 LA A= HF L2 Ao =

accidental poisoning of children and pets. Some | SR0tCt. M IHF= NS THIIE <o A

patches come with a container for safe disposal. It | HOIHUDI MW S0 UCH. CF AIEE = H
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may be safer to cut a used patch
disposing of it.

into pieces before

Strategies for error prevention

When possible, avoid prescribing, purchasing, or
adding to the formulary any CLEAR patches.

To prevent duplication of therapy in the institutional
setting, document the patch removal on the patient
medication administration record (as if it were its
own order), as the application of each new
patch. Documentation of
include site of

as well
patch administration should
application critical if there are

multiple caregivers involved in the patient care.

In the inpatient setting, monitor medication cassettes
for return of overlay patches to pharmacy, and follow

up on this
that patient to rule out improper patch application.

issue with the practitioners caring for

Monitor patients with two-piece patches to ensure they
are receiving active drug.
ineffective, rule out improper patch application.

If the therapy seems to be

Patient education can help prevent patch-related

medication errors.

2l ol X2z FetMd dels 2401 ¢
& GHCH.

ozl oy =t

Jtsotttd &g IHFOl ol XM, <0i, =t
£ Lok 8HCt.

M= WA S=XESE GlZotll o &Xtel
SIS0 WH HMH Z ME22 WH HESO
tiotol JI=oioF sttt 2ef SNE S=2&=
2SIt g 2 WH S0 tet 1=
fle HE RS ESAIHAOF S
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w= g,

Appendix 9. Comparison of

=82 A 2000 NS

CLEAIE &+

=l
=S,

FH

Il o8 ZALE(

[e]

(=)

01)

the labeled information in the 20 main products.

Whether safe-use precautions indicated”

No. Product name Manufacturer Reported information™  Review Results
in October 2012 in July 2014
HESSctAE EH & 2HHI2f
1 ® o X O
Ketotop Plaster Pacific Pharm
ESAdZCtAH G2 <t
5 Al f % H"ﬂ X O
Ketotop-L Plaster Pacific Pharm
EJclZSetAE ATt
3 A . ® . .“ X O
Ketoclin Plaster SinSin Pharm
HEHE SetAE M=
4
Kefentech Plaster® Jeil Pharmaceutical O O
H==2EZ2tAE =4
5
Zenol Gold Plaster® Green Cross Corp. O O
H & Z St AEt s2Y
6 ® O O
Kephem Plaster Chong Kun Dang Pharm
7 He=dSetAE 0tol 7o X X
Kenon-L Plaster® Icure Pharmaceutical
=& 2k SHHI2f
8 AHlgt Tﬂ® CH SRl . X O
Kebanon Plaster Daehwa Pharmaceutical
H-HSetAE A S
9
Kenofen Plaster® | ldong Pharmaceutical O O
HSHE ZctAE SR
10 ® O O
Menthom Keto Plaster Boryung Pharm
AMATEA O A ALALH| <t x
11 . ® . X X
SinSin PAS-RX SinSin Pharm
MEEESM MLz
12
Jeil Top Plaster® Jeil Pharm O O
ECIAE I AHOIA D2
13 b W; ol ﬂlﬂl X O
Trast Patch SK Chemical
S HSctAE AT | 2
14
Tourpen Plaster® Sinil Pharm O O
S AZCLAE Otol 7O
15
Flux Plaster® Icure Pharmaceutical O O
CHEHERH S M
16
Nofen Plaster® JW-Pharm O O
ZOIAEHER Aot F
17
Joinup Plaster® | lyang Pharm O O
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I HE O AEF K =etHICIst

Keyfenac S Plaster® Yuhan Medica O O
ZSZ2AESCtAE SsZE
19
Flostop Plaster® Hyundai Pharm O O
S EIH|ECHAE SAH
) ® O O
Menthomf luvi Plaster Boryung Pharm

x: Separate rules and information of safe-use other than the authorized indications and clinical
symptoms

**. Reported information from Korea Customer Agency (KCA)
xxx: Safety related precautions are already included in the authorized information for users

3)
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