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The research progress of patch on in vitro release test,
in vitro experimental methodology and in vivo —in vitro
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Abstract ; Paich refers to a thin sheet flexible preparation made of raw drug and suitable material for sticking on
the skin, which can produce systemic or local effects. In wvitro release test (IVRT) and in viiro permeation test
(IVPT) are important contents of preclinical pharmaceutical research for formulation process optimization, quality
control and safety and effectiveness evaluation of patch. The experimental equipment and methods used are differ-
ent, the obtained experimental samples and data are different from each other, and the accuracy and precision of
the experimental data are also different. Therefore, the selection of experimental equipment and the establishment

of experimental methods in the in vitro experiment of IVRT & IVPT is a problem worthy of attention. In this paper,
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the research status of patch was summarized, the requirements of pharmacopoeia of different countries for IVRT

experiments were briefly introduced, and the differences of different methods were reviewed. For IVPT experi-

ments that have not yet been prescribed by relevant standards, the common types of experimental equipment and

experimental conditions were introduced in detail, the applicability of different equipment and the influence of

main experimental conditions (temperature, stirring speed, composition of acceptor solution, selected skin, etc. )

on the experimental results were summarized, and the research progress of in vivo and in witro correlation was

introduced. At the same time, the validity of the experimental data was discussed, hoping to provide a useful ref-

erence for the development and research of the in vitro experimental methodology of the patch.

Keywords: patch; transdermal drug delivery; in vitro release test(IVRT) ; in wvitro penetration test(IVPT) ; in vivo

and in vitro correlation; experimental methodology ; vertical diffusion cell; horizontal diffusion cell; flow — through cell

Ut 50 2 e DR 245 55 33 R AR B A ) A 2R I A
BB b A A 57 A e B m R A A — Ao R A
FU R EHE R R 2R 2 R G R v
Z IR 22— XTI 0T 5, 24 W W s i) BIR 3 25
TR R0 0 R R A U2 B TR A i P R O )
0 e P 47 R S S0 5 A A 2 1l 245 W R TR M T 42 71 24
W22 B WSCBE o Wt ) 8 SR AR B/ 245 00 R i 92 2 %o
FLARANBE R BEAT AT AT A PR i A — B
IF B 5 W50 2 MR R B i O |k, e Ak, 7E
A0 T3 BTN i B PR B B, A N IR I o — A
HEAA B TR et R ME SR N
GRAE IR BIF 9 N 1 32 2R HIAR AN B DAL 25 )
f1435 Rz W Wit A A 42 R AN B 1B 5L IR (in witro
penetration test, IVPT) YEME I 58 1 e v & #5553
HIYER

75 K W 70 S it o 56 B R SR A% 32k 245 ), O 1E A I
PR, LA 4 B 250 VE PN 0] o 378 K I 700 A —

1 BRRERSHREET
Fig. 1 Schematic diagram of matrix type patch
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Fig. 2 Schematic diagram of reservoir type patch
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Tab.1 Some patches approved for marketing in China and abroad

FRIEPFRAL
(country and international

organization )

it
(drug)

Z[E (The United
States )

X3 ('The European
Union)

H 75 (Japan)

Hr[E ( China)

K2 (scopolamine ) PR H il (nitroglycerin) | A 4k 5% ( clonidine ) M — 8% ( estradiol ) .25 A JE (fentanyl ) | Jé ity T ( nicotine ) . S2if]
(testosterone ) BAE AT (oxybutynin) WRH i ( methylphenidate ) FI3YrfBH (rivastigmine ) . T PNi%ME( buprenorphine ) A&7 )35 ( gran-
isetron) BT (rotigotine ) | )27 22 (selegiline ) , 2243 WK T ( donepezil ) | Fif ZEHL - (asenapine ) | ME — Fi/ Bl iR 45 1l ( estradiol/
norethisterone acetate) | Z bRl — %/ H ZL 2 i ( ethinyl estradiol/ methylprogesterone ) | M — %/ Z5 ki 2% il ( estradiol/levonorgestrel ) |
B (capsaicin) & IH (sumatriptan ) SEZSIRIKIANZ (diclofenac epoamide)

W 8% (estradiol ) J5ACJE (fentanyl )  S2fi( testosterone ) , T PNi#ME( buprenorphine ) FJi 1A (rivastigmine ) M2 5 HE (piroxicam )

TR H il (nitroglycerin ) JME % (estradiol ) S5 K JE (fentanyl ) |\ JE /7 T (nicotine ) AR LLIZALHE (isosorbide nitrate) | F1]Z2 < K] (lido-
caine) JLEFAF(oxybutynin) BT (rotigotine) FATEE (tobutrol) | H 23 % (bisoprolol ) . T FHHE buprenorphine ) T
HH (rivastigmine ) JHHHE ( capsaicin) i {44 ( bonanserin )

IR 15 scopolamine) 2 Hl  nitroglycerin) T 5K ( clonidine) 45 ketoprofen ) W36 (indomethacin) M~ estradi-
ol) 5 AJE (fentanyl) JE 1l T (nicotine ) \S2{ ( testosterone ) \ |22 [Hl (lidocaine ) \ X FA IS FR M ( diclofenac sodium ) | BEE 45 T (oxy-
butynin) 7T (rotigotine) FIIHTfH (rivastigmine ) 47 F)Hii( granisetron ) \MEE B (piroxicam) | T P54 (buprenorphine )

F2ALE T AT W50 7= A, 2 B AR AR

W, 7E BAREOR B MIE, N33 frs. Hirp,1997

R R 245
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[ AR LI R AT T — 2R 51 56 T 135 B I 37
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4E FDA %A By SUPAC - SS J&45 1 ¢ T IVRT A4
AFERT, 3 T IVRT 0] 340 r P i 28 B8 iy g — 2%
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Tab.2 Part of the patch under development
Ew 3 MAE WEFEBT B HFEHIA
(compound ) (indications ) (research stage) (research institution )
EHIFEAR (pramipexole) M ARAE (Parkinson” s PAHRARRT T A] JARELII 245 M/ R 32 B R/ KRR ( Guang-

FAIAEH (huperzine A)

disease )

B[ /R S35 ( Alzheimer” s
disease )

(obtain clinical research

license )

I #4(Clinical Phase I)

dong Hongshanhu Pharmaceutical/Dalian University of Tech-
nology/ Dalian Kexiang Technology Development )

Xel Pharmaceuticals

ZA[ifi]( progesterone ) 42 (contraception ) 11 #( Clinical Phase II) Agile Therapeutics
G IATHAE (dexmedeto-  JZEERTEAEHEIR (analgesia I} (Clinical Phase II) NHRBE AR A F
midine ) after abdominoplasty ) (Humanwell Healthcare)

6 ~7 %/NLZ 3B ADHD
in children aged 6 —7)
TR A7 | A oK

(nausea and vomiting caused by

42 Ath iy (amphetamine ) 11 #]( Clinical Phase II) Noven

A (olanzapine ) 1M #( Clinical Phase 1II) Starton Therapeutics
cancer chemotherapy )
Y22 J5 B BUBUFAAE ( postmenop-

ausal osteoporosis )

] £ 94 Jik ( abaloparatide ) 1l #( Clinical Phase III) Radius Health

F3  ERIMNE R MR B BRI F A XA ARESEN

Tab.3 Technical guidelines related to transdermal patches and topical skin preparations in China and abroad

A AE R4 A
KA lilFT?E ”. 7’52113-111‘@ s
(country and international (publication o
L . (guideline)
organization ) time)
HrE (China) 2015 (LAZYBESEON A SRR 25 05 T 25 A 055 A HE SR AR HE 25U (< Technical Guidelines

for Research on Human Bioequivalence of Generic Chemical Drugs with Pharmacokinetic Parameters as The Endpoint
Evaluation Index > )

2018 CHTEM A2 R RSN O R 25 AR PPN 23R (AiFSR B ILAR) ) ( < Requirements for Technical Evaluation of Ge-
neric topical Skin Drugs of New Registration Classification( Draft for Comment) > )

2020 Ak 28 R 252 A F R BARFE S5 )Y ( < Guideline for Pharmaceutical Research of Transdermal Patches of
Chemical Generic Drugs > )

2021 (AN 2GR HARTE SR (3847) ) ( < Guiding Principles of Research on Generic Drugs for External
Use of Skin Chemicals(Trial) >)

2022 (SRR L R W RIR IS H A S JFI]) ( < Technical Guidelines for Clinical Trials of Locally Administered

and Locally Effective Drugs > )

SR IANT R TR R 225 - AR N A2 ERT SR 45 5 )Y ( < Topical Dermatologic Corticosteroids; In Vivo Bio-

equivalence > )

1997 CARTCTEF EAR TS AHUSRI_E T 5 A8 5 AR SMRERGR I FI A A AE WS R B3R ) ( < SUPAC - SS: Nonsterile
Semisolid Dosage Forms; Scale — Up and Post — Approval Changes: Chemistry ,Manufacturing and Controls ; In Vitro Re-

ZE[E (The United States ) 1997

lease Testing and In Vivo Bioequivalence Documentation > )

2003  (FIP/AAPS @il naidszs b/ Beics 55 N)Y ( < FIP/AAPS Guidelines to Dissolution/In Vitro Release Testing
of Novel/Special Dosage Forms > )

2011 (&SRS BAE2ni8i% RGP RRR B 25%) ( < Residual Drug in Transdermal and Related Drug Delivery Systems > )

2013 (RAZGEES ORISR ANDA A= )25 TSR 45 B 5 4E) (< Bioequivalence Studies with Pharmacoki-
netic Endpoints for Drugs Submitted under an ANDA > )

2014 (BTEIEHIER R ) ( < Draft Guidance on Acyclovir > )

2016  (3E4 ANDA iR AIFRMETSTE) ( < ANDA Submissions — Refuse — to — Receive Standards Guidance > )

2016  (ANDA 5z 452 2 48 FAM AT ZE [6F 71 B PEAS ) ( < Assessing Adhesion with Transdermal Delivery Systems and
Topical Patches for ANDAs > )

2018  (ANDAs &z FANHLEZY Z G0 1T et Fndf bt BEA) (< Assessing the Trritation and Sensitization Potential of
Transdermal and Topical Delivery Systems for ANDAs > )

2019 (GBAERPAZ RS - Feiid & AT E 5.) ( < Transdermal and Topical Delivery Systems — Product Development
and Quality Considerations > )
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£3(4)
EP R A ,
( .%'*DEI.K/TE' - Zifl{ 'Jlfﬂ s
country and international (publication o
- . (guideline)
organization ) time)

2020 (JZRRFSMNHZ = it R R Tl % 2 TlFE ) ( < Contact Dermatitis from Topical Drug Products for Cuta-

neous Application; Human Safety Assessment Guidance for Industry > )

X8 ('The European Union) 2014

B Bz W7 S S FY (< Guideline on Quality of Transdermal Patches > )

2018 (AR TR ST IR SR ZE) ( < Draft Guideline on Quality and Equivalence of Topical Products > )

el RIEAZI(OECD) 2004

Rz Rl AR 7775 ) ( < Skin Absorption; In Vivo Method > )

2004  (OECD jz JRRseiFoE 465301 ( < Guidance Document for the Conduct of Skin Absorption Studies > )
2015 (R ARSI (< Skin Absorption; In Vitro Method > )

H 7% (Japan) 2006

CIMNTTTIZ A48 S ( < Guideline for Bioequivalence Studies of Generic Products for Topical Use > )

2012 {2 AR TS S FEI) ( < Guideline for Bioequivalence Studies of Generic Products > )
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Fig. 3 Disperse patch release model
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Fig. 6 Vertical diffusion cell
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