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A. TTS R
A-1. TTSS &9 &
(Transdermal Therapeutic System : TTS)
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Selected Transdermal and Topical Drug
Delivery Dosage Forms

Liguid Reservair Patch Orug—in—-Adhesive Patch Topical Cream

Topical Solution

Paolymer Matrix Patch

Transdermal and Topical . .
Topical Liniments

Multilaminate Matrix Patch \
o A e Drug Delivery System

Darmal Plastear Topical Cintments

Cataplasia Active Delivery Deviccs Topical Liposomes

9 O|EH E& H132 H2= 20075

o
5
0
5
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OTT
1) Matrix diffusion Controlled transdermal delivery System
(HESA SAHN JI*2 8SH A)

— Metrix System

— Holldl EHA P SHE JIX 1] U= Polymer matrix
Al =2 0| LS SMEH Y= HEIZA <2

ol =2 %&EOH 2= C

Backing

Adhesive

Backing
Adhesive Drug-Containing
Polymer Malrix
= W oo
Liner
(b)
Backing
Agent Tg!{-lasn r',n(-. nrnnm!erzlu‘sl_\'
e 4 Drug-in-Adhesive i g e e G
ate
Limer
Time
HESA &&t JIK STAE JE MA(QA O %42
LAESME (D)2 SAE
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2) Membrane moderated transdermal drug delivery system

(Bl =2 ZIFW 42 dEHAH)

— Reservoir System
— Mol X ot 4= L TIEE U= M (enhancer)
I =

Ot & Xl (Reservoir) QH0ll 20| YD LEL= HE(
22l2%(membra)0l YASH LE22 ZH0ILI EHZR
XESHCE
Reservoir System
(ZI} Imparmeable
Baeking
Membrang
Adhesive
ot e
Backing O
= B Drug
Membrane
(b)
Adhesive 8 Initial high reteass of
agant that has ﬂ‘nqlﬂlﬂd
Liner oy | ONELTT e
Rate i s mxhausticn
Time
=l T2 HJIEN &2 8 M AH(a)2t
3 o2 9E ME (b)) EAE



rheories and Applications of Chem. Eng., 2007, Vol. 13, No. 2

Polymeric TTS2| H|u

Matrixs Reservoird
A= NES9 Rate—Controlling
A g
13 O i &4 Polymer Membrane
s e= First Order zero Order
St= =L £H |Polymer Diffusion I\gei?ubsr%r;]e
A= =X & HdS 20|
Nl Z= 20| HAS
Burst up = 1t s

~~

J0

tZ8ro O|EH S& H132 H2= 20075
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o000
. . X XX
3) Mixed matrix membrane trasndermal ::o
drug delivery system ®
(HEEHA-22|2 I ENH S HEEHAH)
— Mixed matrix reservoir system
— %4=20| @ 2otH S4E0 Y= matrixll &H&=WH Z (0
=c|20] UL =J|0l= Sl 26 =& S
otCtIt CH30ll= matrixOl 2160 =& &I L.
(a)
Adhesive R P o Membrane
i T o O~ L o~ —
Drug-Cantaining
Polymer Matrix
Backing
%! Drug-in-Adhesive (b)
Membrane
I Drugin-Ashesive e
Liner - Release moderates the initial burst

- Time
HESHA-Ze|Y JIFH 4= Y MAH(a)2t
02 HEE(b)2 SaE
oI58lE8to 0/|EH S& H132 M2z 20075
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4) Microsealed transdermal drug delivery system
(DASe HIXES MM AH)

— A2 2 FY(lactose) &2 —E'—IP%*OI NI
DIHIO ol E=AI2] & I ne elastomeril
= &AIZIH =&IH2| Ol & % elastomer matrix
LH01I HEAIIN HE2 = él:

—_—

Occlusive baseplate
(aluminum foil disc)

Adhesive form pad
(flexible palyurethane)

Adhesive

Polymer matrix

DlasSe lS=2 dEMAS =A%
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5) lontophoresis transdermal drug delivery system
O2ds FLENUAS M HA)
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@ Electroosmosis : X=2| AIE 2 XJ0|E LA Al A
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@ Sonophoresis : =TSIIE 0|2 LHESS &EHAIA
A=9| 0l SIAIZE
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B Advanced TTS patches

1. Macroflux® (ALZA)

Macroflux® spplicator

Enlarged view of

Drug-coated K (approximately 200pm each)
Macroflux & y

Macroflux® technology is
designed

o/5tZsto 0/EH S& H13Z2 Hl2=2 20075

U
Jo|

{  Macroflux® microprojections

2. E-TRANS® (Alza)

E-TRANS® electrotransport
technology enables patient—
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3. Power Cosmetics

B Micro—electronic Cosmetic patch

B Thin and flexible micro—power source
technology and device

B Micro—electric current and micro—stimulation

M Treat : age, wrinkle, dark spots, discoloration,
whitening, firming, lifting, hydration, sliming,
cellulite reduction

4. U-Strip (Dermisonics)

The U-Strip Drug Delivery System generates ultrasonic transmissions
of variable intensity and frequency, which are pulsed through a modi—
fied transdermal patch, acting to kinetically motivate the drug contain—
ed within the patch.

A

000 2780
0000
0000
o000

o0
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5. Others seee

Syringe needle | TTS malrix Gauze pad
fastening ban- |pad
dage

TTS reservoir
pads Eye bandage

For further information see Adhesive Bandages Production Engineering PMK + PMT

oI58lE8to 0/|EH S& H132 M2z 20075
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Non—medicated Patches

o Nutrient(Face, Body, Nail)

o Skin Care(Therapeutic and Cosmetic)
o Breast up/enhancement

o Whitening (Face/Tooth)

o Anti—acne

o Anti—itching(Atopy)

o Weight Loss

o Depilatories

o Aroma

© Taning(Pad or Towel)

o/5tZsto 0/EH S& H13Z2 Hl2=2 20075
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Materials and Processing Technology

o

Jon

0
5

ey

0/ E

Usedin TTS and TDS

I
Specialty polymers Converting Solvent
and films processes coating
; Hot melt
Release liners _
coaling
Y
Nonwoven and Transdermal and Dermal Polymer
extrusion

woven malerials

Rate-controlling
membrianes

adhesives

Pressure sensitive

Drug Delivery Systems

Pouching/packaging
and labeling

Form-hll-seal
processing

Slitting and
die cutting

E H13Z2 A2z 20075
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Formulation

T -
_TJC_Derl/é;I/é;II_

xZ= 4 2 (Key Component, Drug)

— Ketoprofen, Piroxicam,
Nicotine ....

*Zoll Ml (Solubilizer)

— Triacetin, Latic acid,
Ethanol ....

*E =X Xl (Enhancer)

— Polyols, Fatty Acid, Amides

*5 = Ml (Moisturizer)

— PG, 1,3 BG, Glycerol.
Sorbitol

o/5tZsto 0/EH S& H13Z2 Hl2=2 20075

J0

*

AFSEAI (Antioxidant)

— BHT, BHA, V¢

«Z & >l (Filler)

— Zn0, TiO,, Baso,, 8=
* H ™M &M Hl (Surfactant)

— Span, Tween, Brij

*& = Hl (Adhesive)

— Solvent borne, Water borne,
Hot melt

00!
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Mz 22

#xFe| o

24X A 3 K ZHE Ml

= 3= o M=o
=3 Saeed 283359 | HAXNMFe
Zo] =Ml L

A AL
= A Had &4
T

Viable epidermis( i)
Z9 =M

shaEmes ola

oI58lE8to 0/|EH S& H132 M2z 20075

et E o

£

CoLD

A: After exposure to cold. B: After exposure to heat. Reproduced with permission from

Wenger and Hardy (1990).




rheories and Applications of Chem. Eng., 2007, Vol. 13, No. 2

B-2. &1
» 72X
X XAl (Backing film)
~II20 2FA ME2 2ot =2FEUHS
or=2 X & =(Drug resevior)

-ot2o| IR EE R0t A

+HES TE L MESE

rion

Ol

XA O Control membrane)
—CtZ20| EUE M 1 Es2S £ &
S XM X HI= (Contact adhesive)
-7 SO I 20 20IEE A HA= 8=
(PSA : Pressure Sensitive Adhesive)
5t2| Xl (Release liner)
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= U= A

—ZHA HE= E20te fim2= A AFE Al KA
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@ HZE=ZZF flow

; i nd seal process
i ) Multilaminating process i) Form a S
_!_l?“r.t_lfg?ep_aralion;_.I [;dhesve COW
s il s 1

- Mbrane//%dhesive lamination
e : = = — T

chicase liner ‘ Drug/Adhesive Coatings {—\ Backing ‘

B _ g gel
E— : Baomng System forming Cuting [ Orug &
Film Lamination « Conlrol membrane e

preparation

= _..Dic me_ ) F System Packaging

Syslem Packaging I_

[ Final product

Final Produg!
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B Coating System

@ Type of Coaters

|
Bl
)
(PRIl gVEs 8
Lip Direct

miuttistation . :
g - IMPErmeable laminate

drug/adhesive

solution i

evaparator . FAEEESE T
pregnating Simultaneous Double Sided Coating
cutting

rolter i
machinery

sprayer

. AUITA Lo~ 0
backing Comma Direct S

laminate

v b FA
ot Die

- Manufacture of an adhesive dispersion-type TTS -

A7ew b ISET

Offset Gravure

e
=)

Jon

19 OIEH E& H 132 A2 20075
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@ Type of Coating Line
@ Multicoating Line

(¥ Cruring Sysie

Al

/)k\

eater with lnfeed Pull Rall - Guide Spict

Guide

Steamex™

Cartrdye Conter Cuide Grnge Infeed el Rell Splicer Uneind

< typleal cunting o Yaniting I for label maleriels.

% T
! jﬁf@ ol usLJu

Tader  Roll Ghanger—— Lninator Gilde Genge

Uinri!

Splicer Dufecd Pull ot Cartriee Cover
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© Hybrid Coating Line (three chambers)
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\WD
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inspection i
Stari

Infeed
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