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ABSTRACT: The objective of the study was to use a factorial design to gather data on prior attempts at
transdermal medication delivery devices. Systems for transdermal drug delivery provide the medication
for a protracted length of time (days). The authors conducted a thorough Internet search for relevant
literature, consulted national and international peer-reviewed publications, and gathered and summarized
data from earlier studies on transdermal patches using factorial analysis. The use of QbD is becoming
more prevalent compared to conventional trial-and-error techniques. The medicine was released when the
transdermal patches, which were of the matrix and membrane types, were externally attached to the skin.
Because they decrease the frequency of treatment and improve patient compliance, the study finds that

transdermal drug delivery systems are superior formulations for treating chronic illnesses.
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INTRODUCTION

Although the oral route is the most widely used method
of drug delivery, it has certain drawbacks, including
first-pass metabolism and drug degradation due to
enzymes, pH, etc. in the gastrointestinal tract (Bala et
al., 2013). A unique drug delivery mechanism was
created to solve these issues. The transdermal delivery
system (TDDS) was used (Ahad et al., 2010; Shravani
et al., Swetha et al., 2010). When applied to the skin,
these medicated adhesive patches spread the medication
across the skin. They come in a variety of sizes and
include multiple ingredients. They penetrate skin
barriers to transfer active compounds into systemic
circulation once applied to intact skin (Jyothika et al.,
2022). A transdermal patch is applied to the skin and
left there for a long time, allowing a high dose of
medication to diffuse into the bloodstream (Hindustan
etal., 2011).

Components of the TDDS. The main components in
the TDDS are as follows (Monton et al., 2022; Sailaja
et al., 2022):

o Polymer matrix/drug reservoir

e Drug

e Permeation enhancers

o Adhesive

¢ Backing layer

¢ Release liner

o Plasticizers

e Solvents
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Merits of TDDS. The main outcomes of TDDS are as
follows (Dinh et al., 2022; Sabbagh & Kim 2022):

¢ Drug first-pass metabolisms are prevented.

¢ Digestive incompatibilities are prevented.

o Self-treatment is an option.
e The action's duration
predictable.

¢ Negative side effects are reduced.

e The plasma drug concentration remains stable.

e The number of dosages is reduced, which improves
patient compliance.

e By eliminating issues with medications, including
decreased absorption, Gl discomfort, and breakdown
owing to hepatic first-pass metabolism, many
pharmaceuticals' therapeutic efficacy is boosted.
Demerits of TDDS. The pitfalls of TDDS are as
described here (Choudhury et al., 2021):

e Possibilities of allergic reactions such as itching,
rashes, local oedema, etc. at the application site.

e Drugs with molecular weights above 1000 have
trouble being absorbed.

e On the same or different people, the barrier function
of the skin varies from site to site.

e Drugs with hydrophilic properties have lower
permeability than drugs with lipophilic properties,
making them less suitable.

The past literature on transdermal patches is shown in
Table 1.

lengthens and becomes
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Table 1: Drugs, and polymers used in the making of transdermal patches using factorial design.

Drug Pérmeablllty Design Independent variables Dependent variables Reference
nhancers name
32Full
L . factorial - entrapment efficiency (EE)
Glimepiride and Duloxetine Ethanol design Phospholipid (X1) (Y1) particle size (PS) (Y2) (Patra, 2022)
(FFD)
dimethyl Eudragit (X;) polymer .
Simvastatin sulphoxide 2°FFD 100 (Xy) Fluér(:;gét:&m();gt) (E:(d)rug (Mlszhorezize)t al,
(DMSO) ERS100 (X5) P 2
linseed oil, jojoba (Upadhye et
Lercanidipine HCI oil, and pumpkin 32FFD HPMC K15M (Xy) Flux (Y1) af 20%2)
seed oil N
Cholesterol (X;), span- .
R PEG-1000, span- 3 | % yield (Y1), drug content (Afreenetal.,
Chlorpheniramine maleate 60, and span-80 2°FFD 60 (X,) ?;d)span 80 (Y2), EE (Ya), and PS (Y4) 2022)
3,
DP(Y1), moisture content (Naik &
Curcumin DMSO 22 FFD HPMCIéafél)(;r;d PVP (Y2), and folding endurance Mathews
2 (Ys) 2021)
PEG 400, PEG- Weight uniformity (Y4) -
Ibuprofen 400, and 2frrp | PVP (Xl)b‘(’”)d HPMC Thickness (Y) and (Pratzlcvyvzloe)t 2
ethanol 2 swelling index (Y3)
Aceclofenac PTODy('sge)?lyCOI 32FFD MethHlF;';/llEIE))s(é)'(MC) DR (Y1) (Sravanthi et
glycerine, ethanol Y ) . al., 2020)
and oleic acid i
Dibutyl phthalate Weight uniformity (Y1)
Hesperidin (DBP), and 32FFD HPE'\ﬂg:raEﬁ (é 11)68nd Thickness (Y2) and (z?alggi%)et
glycerin g swelling index (Ys) "
Weight uniformity (Y1)
Zinc Oxide PEG 2FFD HPMEE%_%S)' and Thickness (Y2) and (Kgfhazvgige)} :
swelling index (Ys) "
Weight uniformity (Y1)
Ketoprofen PG, and Tween 80 32FFD HPMC ES5 (Xi) Thickness (Y2) and (Raoetal,
o 2019)
swelling index (Y3)
Weight uniformity (Y1) .
PG, and PEG-400, HPMCK15M (X;), and - (Jani et al.,
Valsartan - 32FFD - Thickness () and
DBP, and glycerin Eudragit RL100 (Xy) swelling index (Ys) 2019)
o PS (1), zeta potential (Y2), . .
. . 3 Homogenization speed . (Brito Raj et
Simvastatin DMSO, and PG 3*FFD (X1), and span 80 (X) and entrapr(n\sn)t efficiency al., 2019)
3
Flexibility
- I 2 Ethyl Cellulose (X1), (Jagtap &
Selegiline HCI and Nicotine PG 3*FFD and PVP (X) (Y1), drug content (Y2) and Wagh 2018)
permeation (Y3)
252 .
. Phospholipon®90H . .
5-fluorouracil PG, and ethanol Fractlopal (X4), and Sonication vesicle size(X1) and %EE (Paradkar &
Factorial - (Y2) Patel 2018)
Desi time (Xy)
esign
. PG EudragitE100 (X,), and Drug content (Y1) and (Castafieda et
Alorvastatin FFD PVP K30 (X,) thickness (Y5) al,, 2017)
L 2 PEG-400 (X,), and (Nannaware &
Ropinirole HCI PEG 400 3*FFD HPMC K4M (X;) DR (Y1) Chemate 2017)
Weight uniformity (Y1),
Folding endurance
(Y2), tensile strength (Y3), ) .
Dexibuprofen Ethanol 32FFD HPMCK%O(’;';(’ PVP % Flatness (E: ;—:ouzsgll%r;y
2 (Y4), moisture content (Ys) N
and moisture absorption
(Ye)
DRat2h (Y1), DR at 4h .
Atenolol 3 PVP(Xy) (Budhathoki et
Tween 80 2° FFD HPMC K4M(X5) (Y2), DR at 6h (Y3) and DR al., 2016)
at 8h (Y,)
. . Flux (Y4),
Ormeloxifene PG, and PEG-400 32FFD Po&d')maeégyllzé' E())(x;me Permeability coefficient
1' 2 (Y1), DP at 32 h (Y3)
weight ratio (X1) Tensile strength (Y4) (Guptaet al
Diltiazem HCI PG, and tween-80 32FFD concentration of DR at1h (Y,) and DR at 5016) v
pumpkin seed oil (X;) 16 h (Y3)
AT 2 Eudragit RS100 (X;) Folding Endurance (Patel & Jani
Rivastigmine tartarate Tween 80 3*FFD Eudragit RL100 (X,) (Y1) and DR (Y5) 2016)
Span 40 (X,), (Kesharwani et
Buflomedil HCI PG 32FFD Span 60 (X,), and Span DR at10h (Y1)
80 al., 2016)
. . 2 isopropyl myristate (Akhtar et al.,
Heparin sodium PEG 400 3*FFD (X2) and oleic acid (X,) DR at 24h (Y4) 2015)
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matrix thickness (X;)
ollje'\:tg?ég%)ll_l)_ matrix type(X,), drug
Propranolol and ' 2 EFD concentration (X3), and Flux (Y;) and DR at 24 h (Patel et al.,
P skin penetration (Y2) 2014)
ethyl-oleate (ET- .
oL) enhancer concentration
(Xa)
DR at 1h (Y1), DR at 4h .
Carvedilol DBP.and Tween | 2k PMD'\:,IASéX&' ‘)’”d (Y2), DR at8h (Y) and DR | (G120 4‘;t al.
i at 20h (Y4)
Eudragit RL 100 (X,),
. 3 Eudragit RS 100 (Xy), (Ozaetal.,
Verapamil HCI DBP, and ethanol 2°FFD HPMC (X=) and EC DR at 24 h (Yq) 2013)
(Xa)
PEG-400, tween . . .
. . 2 Jackfruit mucilage (Xy), Folding endurance (Y4), (Aparna et al.,
Acyclovir SO'QB(?EF;iﬁ”d 3°FFD and Tween 80 (X)) and DR (Y3) 2013)
- 2 Eudragit NE 30D (Xy), DR at 10h (Y,), DR at 24 (Kusum Devi
Pioglitazone HCI DMSO 3*FFD and DMSO (X,) h(Y2) etal,, 2003)
S . . 2 HPMC (X,), and (Bhoyar et al.,
Glipizide triethyl citrate 3*FFD EC(X.) DR (Y1) 2015)
sodium alginate (X;),
Amlodipine Besylate Glycerine 32FFD and sodium starch DR at 6h (Y1),
glycolate (X;)
. Tween-80, 2 Ethanol(X,), and
Felodipine methanol, and PG 3*FFD lecithin (X,) EE (Y1), DR at 24h (Y)
2 HPMC (X4) and (Shelke et al.,
Ondansetron HCI PG 2°FFD Eudragit RL 100 (X,) DR at 12 h (Y) 2012)
. 2 HPMC 6 cps (X4), and (Mishraetal.,
Desloratadine PG 3*FFD PG (Xy) DR at 24h (Y1) 2012)
- 2 HPMC (X1), and PVP DR at 1h (Y1), DR at 9h (Denge et al.,
Repaglinide PEG400, and PG 3°*FFD K30 (X) (Ys) 2012)
. 2 Permeation flux (Y1), DRat | (Trivedietal.,
Ketorolac tromethamine Ethanol 3*FFD PVP (X1) and EC (X2) 8h (Ys) 2011)
HPMC (X1), Eudragit (Prajapati et
Gliclazide PG 3FFD RL 100 (Xz), and DR at 12 h (Y1) o 12%11)
Chitosan (X3) "
. Tack (Y1),
poymetymemigae | PEGA0I | e | FEGACOLBN | g powsr (1) v | Ol
gl 2 8 skin contact duration (Y3)
) 2 Eudragit L-100 (X4), (Shinde et al.,
Propranolol HCI PEG-400 3*FFD and PVP K30 (X5) DR (Y1) 2010)
L Oleic acid (X;) and .
Aceclofenac Oleic acid and 32FFD Isopropyl myristate DR at 8h (Y1) (Cilurzo etal.,
glycerol (X2) 2010)
2,
. . 2 HPMC (X4), and (Patel et al.,
Tramadol HCI triethyl citrate 32 FFD Eudragit S 100 (X,) DR at 12 h (Yq) 2007)
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acknowledged as the creation of a mass delivery
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modality for transdermal delivery across skin types
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administration routes. Drugs may be distributed
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TDDS since it is non-invasive, not allergenic, and has a
predetermined duration and dose delivery technique. In
the pharmaceutical industry, TDDS technology is
expanding quickly and has been successful in seizing
significant market value as a formulation technique that
can enhance drug administration via topical channels.

FUTURE SCOPE

To improve the patients' health in the future, these
efforts should be expanded to other hospitals as well.
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