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F Introduction: i !

o Transdermal is a route of administration wherein active
ingredients are delivered across the skin for systemic distribution.

Transdermal er
Topical product

i

e Factors affecting transdermal bioavailability of the drug
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Factors affecting transdermal pioavailability

Physicochemical factors:

g JLL‘,C.)JJ +— Skin hydration: In contact with water the
—J"‘éfv"w Z:‘&" permeability of skin increases significantly.

Hydration is most important factor increasing

the permeation of skin. So use of humectant is

done in transdermal delivery. €bgP) 2

aP"’UJ.L‘

Q:\;)“{' &J drug increase ten folds with temperature
J‘g*-' ) ‘{_}“’w\)“g variation.

® Weak acids and weak bases dissociate depending

Temperaturc and pH: The permeation of

on the pH and pKa or pKb values.

o Thc proportion of! u.nior-lizgd‘.’drug determines Vrs Wi Ler 4
hc drug concentration in SklN g \QL’. J
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Factors affecting transdermal bioavailability

Physicochemical factors:

Rl 2 50227
o) e g ; b
¢ Diffusion coefficient: Penetration of drug depends on diffusion coefficient of
drug. Ata constant temperature, the diffusion coefficient of drug depends on
: properties of drug, diffusion medium and interaction between them.
> 2 & Y‘;’l-lf'.(""' Drug concentration: The flux is proportional to the concentration gradient
ux J| across the barrier and concentration gradient will be higher if the concentration of
drug will be more across the barrier.

f,ﬁ) )¢ UZ ) "+ 'Partition coefficient The optimal partition coefficient (K) is required for good
m"re P i lic. action. Drugs with high K are not ready to leave the lipid portion of skin. Also,

fl drugs with low K will not be permeated.
o{r‘ﬂ'uhc i i ; ; :

Molecular size and shape: Drug absorption is inversely related to molecular

(Bq‘qmg c};l) weight, small molecules penetrate faster t]mn large ones. .)\', c1 o) }‘9\ >
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Introduction
Factors affecting transdermal bioavailability
Biological factors:
-ﬁﬁ' g l”C)‘f‘ Skin condition :Acids and alkalis, many solvents like ~hloroform, | il
; qw‘-‘!jé methanol damage the skin cells and promote penetration. 4'/ L‘“’"J/‘y
LUy by Discased state of patient alters the skin conditions. The intact skin is A Wﬁf:ﬁ

EJ‘Q_A/A‘P 2=y better barrier T:; | e

but the above mentioned conditions affect penetration.

B. Skin age: The young skin is more permeable than older. Children arc
more sensitive for skin absorption of toxins. Thus, skin age is onc of the
factor affccling penetration of drug in TDDS.
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= obelizesr Factors affecting transdermal bioavailahility |
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SAPP\' - 9
8&)90 f\@BIOO( flow: Changes in peripheral circulation can affect transdermal
r i absorption. Regional skin sites Thickness of skin, nature of stratum i -
aP('SD foh corneum and density of appendages vary site to site. 2
D. Skin metabolism: Skin metabolizes steroids, hormones, chemical
carcinogens and some drugs. So skin metabolism determines cfficacy of ‘ '

drug permeated through the skin
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Transdermal Drug Delivery Systems (TDDS)
Transdermal Patches

[
\
\

¢ A transdermal patch is defined as adhesive medicated patch that
is placed on to above skin to deliver an exact dose of drug
through skin into the bloodstream with a redetermined rate) of

ache

| release to reach in the body.
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Components of Transdermal Patch

] * Backing Liner-The film protects the patch from the outer
environment. It protects the patch during storage. The liner should be
removed before its use.

Adhesive- It serves to adhere the components of the patch together
along with adhering the patch to the skin. E.g.- Acrylic, polyisobutylene

(PIB), and silicone are the adhesives have many pharmaceutical

applications.

3=

Drug reservoir -Drug solution is in direct contact with release liner.
o Membrane- It controls the release of the drug from the reservoir and

multi-layer patches. Mairl, Controwed
Transdermal Palch System
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Release Liner —

Backing layw
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Transdermal Drug Delivery Systems (
| Patches
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release to reach in the body.
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' Components of Transdermal Patch

| » Backing Liner-The film protects the patch from the outer
environment. It protects the patch during storage. The liner should be
removed before its use.

o Adhesive- It serves to adhere the components of the patch together
along with adhering the patch to the skin. E.g.- Acrylic, polyisobutylene

(PIB), and silicone are the adhesives have many pharmaccutical

applications.
¢ Drug reservoir -Drug solution is in direct contact with release liner.

¢ Membrane- It controls the release of the drug from the reservoir and

multi-layer patches.
J Matrix Controlled
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Polymers used in TDDS

These polymers control the relcase of the drug from the drug

reservoir:

A. Natural polymers: e.g. Shellac, gelatin, waxes, gums, starch

B. Synthetic polymers: e.g. Polyvinyl alcohol, polyethylene,
polyamide, polypropylene, polyurea,
polymethylmethacrylate
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Table 1. Significant properties of TDDS

Properties Comments

Shelflife Up to 2 years

Patch size

<a0cm? (PR o)

Dose frequency

Once a daily to once a week (%JJ-E Ly

add a=tn;

«—Aestheticappeal

Clear, tan or white color

il

oo <— Packaging

LEasy removal of release liner and minimum
number of steps required to apply

Skin reaction

Non irritating and non-sensitizing

s b g b 650

Consistent pharmacokinetic and

meluLo\isM OP- L

‘Ly i cease pharmacodynamic profiles
Dose Should be low
) <5 <—Half life (h) 10 or less S
_Molecular weight <400 \

Hhe J‘ﬂ'fj

Skin reaction Non irritating and non sensitizer \
_Oral bioavailability Low
/ Therapeutic index— Low
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' Transdermal Patches _ADVANTAGES

: i nd
(-@ Hepatic first pass metabolism, salivary metabolism a

Fv‘-—

intestinal metabolism are avoided.

‘_® Ease of usage makes it possible for patients to self-

Ode0 ]c)-‘-é') AR administer these systems.
Ils= e :
LQ In case of an emergency, removing the patch at any point
3000 pus 5L of time during therapy can instantly stop drug m.put | O.[_.h el J@‘
‘ (_E@;\\gﬁj ) Z,‘—,;_;i d) .Since the composition of skin structurally. an('l 'bloio'glca]]y O“J‘ it
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= - Transdermal Patches- Advantages
Pl il ;

%Due to reduced frequency of dosing there is better patient

shsam S«

(ozsatl 57 Los

ﬁ

compliance.

_@Therapeutic failures associated with irregularities in dosing with
conventional therapies can be avoided.

h. Adverse effects are minimized due to a(steady¥and optimum
P

a
L f\c
blood concentration time profile. =8

o=

@Risks, pain and inconvenience associated with parenteral therapy
are evaded. Release is w than oral sustained drug

dclivcr)' systems.

therapies.

h. Drug release is such that there is a predictable and extended

duration of activity S
&7
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j. Daily dose of drug required is lower than that with conventional ‘3}4_,9-10 M'
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Transdermal Patches- Disadvantages

oSedé—o There is possibility of skin irritation due to the one or

s T=IREDZ
(ng‘ﬁjc)v“?'”

p— "

many of formulation components.

is desired for a long period of time including hypertension,

W‘Nngina and diabetes.

US_ng‘mg time is variable and can vary from several hours to

days for different drug candidates.

+ |« Cutaneous metabolism will affect therapeutic performance of
the system.

® Transdermal therapy is feasible for certain potent drugs only.
O'I'r&sdermal therapy is not feasible for ionicﬂg?’?o\qf
abserblion increase. with unionized Jnﬁ

\8

g0
° It can be used only for Cch)l"‘Z)HiC conditions where drug therapy
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(Useful considerations while applymg

anzaig) bi|. 4 transdermal patches
C)‘Q"_B’ 4—“)’-’4)““" ﬁ‘@ Before applying a new patch it should be made
-Laﬁrlflo sure that the old patch is removed from the site

>, The part of the skin where the patch is to be
applied should be properly cleaned

e L?;ﬂ Z;é} ES?"@ Patch should not be cut because cutting the patch
C_$ "JZ)_)W YB‘QD(&& destroys the drug delivery system

4. Care should be taken while applying or removing
the patch because anyone handling the patch can
absorb the drug from the patch

5. The patch should be applied accurately

to the site of administration
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Types of transdermal patch

A f this system
® Single-layer Drug-in-Adhesive: el Zot on|)>’l serves
contains the drug, In this type of patch the adhesive layetl" system to the
o . u‘e
to adhere the various layers together, along wittpEhBIEES

skin, but is also responsible for releasing of the drug.

® Multi-layer Drug-in-Adhesive: The multi-layer dr“g'ir" aducaiye
patch is similar to the single-layer system in that both adhesive layers .are
also responsible for the releasing of the drug, The multi-layer system 18
different, that it adds another layer of drug-in-adhesive, usually separated

by a membrane. This patch also has a temporary liner-layer and a

permanent backing. Ml

@ Backing @ Drug (& Membrane ** Adhesive QWMJ

|ﬁypes of transdermal patch

Reservoir patch Matrix patch Drug-in-adhesive patch

@ Reservoir device Matrix device
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Types of transdermal patch

Matrix patch

Reservoir patch
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reservoir compartment, the drug can be in the form of a solution,

suspension, gel or de in a solid polymer matrix

® Matrix: The Matrix system has a drug layer of a semisolid matrix
containing a drug solution or suspension. The adhesive layer in this
patch surrounds the drug layer partially overlaying it

® Reservoir: In this system, the drug reservoir is embedded
between'an impervious backing layer and a rate controlling

membrane. The drug releases only through the rate controlling

membrane, which can be porous or nonporous. In the drug

Drug-in-adhesive patch

Transdermal Microneedles

o Microneedles can be defined as solid or hollow

cannula with an approximate length of 50—
900um and an external diameter of not more

than300pm.

le Microneedles can be fabricated within a patch
for transdermal drug delivery.

e Patches containing microneedles have been
used in the delivery of drugs,

biopharmaceuticals, vaccines, etc.

» A quick response can be observed due to
disruption of stratum corneum by microneedles :

o
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Transdermal Microneedles

' © Microneedles have been designcd to penetrate through the epxdcrmls
| uptoadepth of 70-200pum.

| * Microneedles are thin and short and do not penetrate the dermis layer
with its nerves; hence painless application is pOSSible-

® Micro-needles are more capable of enhancing the transport of drug
across the skin as compared with other transdermal delivery methods

z e S
Y e 3| Seeeeon -

. e ind S
A @ EwCARI R R e

20 s N Vo ?%"ﬂ me@’%g‘&.&.‘é’l
-LL,AJC_J’J;_Z:) (sﬁs" P"BW N

Coated A 2 cErelease Jis needle J)ie Coated 15V

Disscluing Mz o ddecss @0;2*‘\0‘ g

10



5/16/2022

t)
i

£
K,
B e
on -
L . eedlgs Advantages
- Pretiens [ Insufin
{ 1. large molecules can be administere(
2. mai St
!)amless admlmstratlon of the active Pharmaceutical
Ingredient
in L Ver¥rs, ‘Tlrst-pass metabolisn§is avoided (Ml oam_}},[
4. faster healing at injection site than with a hypo- dcrrr;ic needle
5. mo fear of needle
6. ease of administration
7. decreased microbial penetration as compared with a hypodermic|
needle, the microneedle punctur‘g(only the epidermis) :
) \
) Yea 5
21
Microneedles- Advantages j
8. seeciﬁc skin area can be targeted for desired drug delivery
Of ‘5'5_1_ dese N 4._@ enhanced drug efficacy may result in dose reduction

10. !rapid drug delivery| can be aclﬁcved@c_ow__gli_n&'dx_c

Jmicroneedles with an electrically controlled micropurn

@ the rate of drug delivery can be controlled more eﬂ"ectivcly by
this system as compared with drug delivcry via the stratum
corneum
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Examples of TDDS &ywlaﬁz&\

hele ¢ alwajs l/njﬁdl}srv fcwerr‘ral-

1o mosp accU@ rate.

Mlcroneedles
odermic needles d“@ @é’

cy may be less than with hypo
articles ‘houncing off

dosage accura
ceded to avoid p
the dose may €scape

¢ of the device may ben

A\
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carcful us

the skin surface; if the device is not held vertically,

or can penetrate the skin to differing degrees, ‘

The thickness of the stratum corneum and other skin layers varies 'ﬁmm gsg)\,b s
tion depth of partlclcs could vary to¢ C—?}:Q! o5

|s and so pcnetra

between individua
¢ skin, could affect

the external environment, like hydratxon of th
delivery 7 glog:uiﬁo}_ﬁf;’f‘]-{f)i
i J}Lu 5P 159 ol A

e the veins

itive injection May collaps
break off and remain

I‘Cpl,t
the tip of the microneedle may

removal of
llow microneedles.

3 compressed dermal tissue can block ho
) Trocsn )
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e Trans al s opo]ummc

to market (for the treatment of motion sickness).

The first butch brouoh'
nit Lg/x cerin

o Transderm
nt of angina, congestive heart failure, etc

For the treatine
o Transdermal to de oJiver fcmah
For the treatment of menopausa

deficiency ( hormone replacement
ive: Such as ethmylestra(llol and norelgestr

hormones
| symptoms and other results
t therapy)—> hormene SufPly

omin, one patch

of oestrogen:

e As contracept
weekly for three weeks

o '/ramugrr.u:l_ﬁ:ntan)/l
i pain such as that produced by(72h).

patch for chronic pain s

o Transdermal nicotine
o Smoking cessation therapy \ \)\" Jjﬂ
o Transdermal o\\l)ut\mvﬂy)

catment of bladder instability and incontinence

For the tr
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