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Role of a novel transdermal patch for both
antihypertensive and antiparkinsonism activity

Shibanjan Paul Roy, Kamal Deka and Shyam Prakash Rai

Abstract

The present invention is generally directed to matrix type transdermal patches for treating hypertension
and Parkinson’s disease. The present invention comprises of rasagiline mesylate and prazosin
hydrochloride prepared by using different ratios of Eudragit RL 400 and hydoxy propyl methyl cellulose.
Effect of protease granuleson permeation of rasagiline and prazosin analyzed. The patch so formed is
nonirritant to the skin and possess maximum permeability. The present invention also relates to the
method of producing the same. The transdermal patch shows 50% and 80% drug release for rasagiline
mesylate and prazosin hydrochloride respectively in 250 hours. In this research total works done under
the guidance of Guide-Mr. Shibanjan Paul Roy. Mr. Kamal Deka and Mr. Shyam Prakash Rai performed
for the practical works and others work and note the reading.
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Introduction

Field of invention

The present invention relates to an antihypertensive formulation of transdermal patch. The
invention also treats Parkinson’s disease.

Background of the invention

It has been shown that transdermal route of administration is not subjected to the hepatic first
pass effect which result in the required systemic bioavailability of the drug. However, the
success of a transdermal drug delivery system (TDDS) depends on the ability of the drug to
penetrate the skin in sufficient quantities to maintain therapeutic levels. Several methods have
been reported in the literature to enhance the drug penetration across biological membranes.
For many therapeutic agents, the desired effect may not be possible without the use of
penetration enhancers. An ideal enhancer should be pharmacologically inactive, nonirritant,
and should not damage the skin irreversibly. Many of the chemical enhancers such as dimethyl
sulfoxide, surfactants, alcohols, and urea and its derivatives have been screened as penetration
enhancers. The adverse effects of some of these enhancers restrict their use widely. Currently,
there has been an upsurge in the use of naturally occurring chemicals such as terpenes which
are isolated from natural essential oils and are safe and non-irritating penetration enhancers. d-
limonene, a cyclic terpene is free from toxic effects and has been used as a penetration
enhancer in the transdermal delivery of several drugs. The use of Eudragit RL100 (ERL) and
hydroxypropyl methyl cellulose (HPMC) in preparation of matrix patches has been reported In
reservoir type of system the drug is in polymer coating and release through rate controlling
polymeric membrane. Drug is either in solution or in suspension and separated by adhesive
layer. It has backing layer and follows zero order kinetics. It is generally of 3 types: injectable;
implant; hydrogel. Drugs should fulfil requirements to be incorporated in a reservoir: high first
pass metabolism; the size of the drug molecule — only small molecules can penetrate the skin —
typically less than 500 Daltons; the lipophilicity of the drug will determine how readily the
drug is absorbed. The drug’s salt form also determines how quickly it can be absorbed into the
skin.The dosage will depend on the duration of time the patch will be worn. Not only must the
active ingredient in the drug be suitable to skin, but it can’t be at a level where it prohibits the
actual manufacture of the patch itself.

Objects of the invention
Some of the objects of the present disclosure, which at least one embodiment herein satisfies,
are as follows:
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It is an object of the present disclosure to provide a matrix
type transdermal drug delivery system of rasagiline mesylate
and prazosin hydrochloride. The drugs rasagiline mesylate
and prazosin hydrochloride are in 0.3:0.7 ratio.

Another object of the present disclosure is to provide an
antihypertensive and antiparkinsonian formulation of
transdermal patch.

Another object of the present disclosure is to provide
formulate and evaluate a transdermal patch of an
antihypertensive drug by using different grades of polymers.
Another object of the present disclosure is to provide an anti-
hypertensive transdermal patch having high skin permeation
and reduce the amount of drug required due to synergistic
action.

Still another object of the present disclosure is to provide
transdermal patch causing no skin irritation.

Yet another object of the present disclosure is to provide
matrix transdermal patches containing rasagiline and prazosin
prepared using different ratios of Eudragit RL100 and
hydroxy propyl methyl cellulose.

One more object of the present invention is to provide matrix
type transdermal patch for parkinsonism patients to make it
easy for them to be on treatment and in spite of physical
constrains to take medicine due to shaky hand movement.

Summary of the invention

The following presents a simplified summary of the invention
in order to provide a basic understanding of some aspects of
the invention. This summary is not an extensive overview of
the present invention. It is not intended to identify the
key/critical elements of the invention or to delineate the scope
of the invention. Its sole purpose is to present some concept of
the invention in a simplified form as a prelude to a more
detailed description of the invention presented

The present invention is generally directed to matrix type
transdermal patches for treating hypertension and Parkinson’s
disease. The present invention comprises of rasagiline
mesylate and prazosin hydrochloride prepared by using
different ratios of Eudragit RL 100and hydoxy propyl methyl
cellulose. Effect of protease granuleson permeation of
rasagiline and prazosin was analyzed. The patch so formed is
non-irritant to the skin and possess maximum bioavailability.

Detailed description of the invention

The following description is of exemplary embodiments only
and is not intended to limit the scope, applicability or
configuration of the invention in any way. Rather, the
following description provides a convenient illustration for
implementing exemplary embodiments of the invention.
Various changes to the described embodiments may be made
in the function and arrangement of the elements described
without departing from the scope of the invention.

The present inventors have come up with the unique solution
to overcome hypertension and Parkinson’s disease with an
easy approach of transdermal drug delivery system. The
invention offers high bioavailability and rapid action with
minimum side effects.

In an embodiment the invention provides a matrix type
transdermal patches containing rasagiline mesylate and
prazosin hydrochloride.

In an embodiment the invention provides a matrix type
transdermal patch for treating hypertension and Parkinson’
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disease.

In an embodiment the invention provides a transdermal patch
prepared by using different ratios of Eudragit RL 100 and
hydroxyl propyl methyl cellulose.

In an embodiment the invention provides solvent casting
method to prepare transdermal patches of rasagiline mesylate
and prazosin hydrochloride. The drugs rasagiline mesylate
and prazosin hydrochloride are in 0.3:0.7 ratio.

In an embodiment the invention provides ethylene vinyl
acetate as backing layer.

In an embodiment theinvention provides a combination of
polyethylene glycol 400 and DMSO as plasticizer and
enhancer;2- ethyl-hexyl acrylate, a polyacrylate as pressure
sensitive adhesive; protease granulesas permeation enhancers;
ethylene vinyl acetate a backing laminate and chloroform and
methanol as solvent.

In an embodiment the invention providesa transdermal patch
of high permeation and minimum side effects.

In an embodiment the invention provides a transdermal patch
which is non irritant to the skin.

The present disclosure is further described in light of the
following experiments which are set forth for illustration
purpose only and not to be construed for limiting the scope of
the disclosure. The following experiments can be scaled up to
industrial/commercial scale and the results obtained can be
extrapolated to industrial scale.

Protease obtained from Bacillus species was procured
commercially (1.5 AU-N/qg).

Composition: drugs: rasagiline mesylate: [6-hydroxy-2-(4-
hydroxyphenyl)-benzothiophen-3-yl]-[4-[2-(1-
piperidyl)ethoxy]phenyl]-methanone and prazosin
hydrochloride:  [4-(4-Amino-6,7-dimethoxy-2-quinazolinyl)-
1-piperazinyl](2-furyl)methanone; Eudragit RL 100 (N,N-
dimethylmethanamine;2-methylprop-2-enoic acid) 50 mg;
hydroxyl propyl methyl cellulose 150 mg; polyacrylate as
pressure sensitive adhesive; 100 mg protease granulesas
permeation enhancers; ethylene vinyl acetate a backing
laminate; polyester foil a release liner of thickness 19-125
microns; a combination of polyethylene glycol 400 and
dimethyl sulfoxide as plasticizer and enhancer; chloroform
and methanol as solvent; 325 mg Eudragit RL 100; and 275
mg HPMC.

Methods

Example 1: Method of preparation: The matrix type
transdermal patches containing rasagiline mesylate and
prazosin hydrochloride prepared using different ratios of
Eudragit RL 100 and hydroxyl propyl methyl cellulose. The
drugs rasagiline mesylate and prazosin hydrochloride are in
0.3:0.7 ratio. The polymers were weighed in requisite ratios
by keeping the total polymer weight at 1.0 gm and allowed to
swell for 2 hours in solvent mixture (8:6) ratio of chloroform
and methanol. The drug solution was added (drugs in ratio
1:1) to polymeric solution while stirring. Polyethylene glycol
400 and dimethyl sulfoxide incorporated as plasticizer and
protease granules as a permeation enhancer. The solution was
poured into the glass ring, placed on the surface of mercury
and kept in petriplate. The solvent was allowed to evaporate
for 24 hours. Aluminium foil used as a backing film. The
patches were cut to give the required area and used for
evaluation.
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Formulations Drugs (Ra_sagiline 0_.3 Pol_ymer Thickness | Folding | Drug content |Protease granules
and prazosin 0.7 ratio) | Eudragit: HPMC ()] Endurance (mg) (mg)
Al 50mg both 2:8 30648 9.3+7.51 8.9+1.09 10
A2 50 mg both 37 126+1.5 | 11.4+6.51 6.8+1.36 10
A3 50 mg both 6:8 375+2.2 6.3+6.0 7.4+2.09 10
A4 50 mg both 3.5:6:3 1004+3.0 | 7.17+8.81 9.6+3.65 10
A5 50 mg both 7:3 386+1.2 | 17.849.01 6.6+4.11 10
A6 50 mg both 8:2 446+7.7 | 22.316.51 4.7+£1.43 10

Example 2: Synthesis of protease granules

1.

Synthesis of protease: 500 parts by volume of liquid
medium, containing 5% defatted soybean meal, 5%
glucose, 2% sodium dihydrogen phosphate, and adjusted
to pH 7 is fed to fermenter (its capacity being 2000 parts
by volume), sterilized, and inoculated with Fusarium sp.
S-19-5 followed by inoculation at 28 °C for 5 days under
aeration and agitation to prepare seed culture. The culture
is inoculated to 30,000 parts by volume of a liquid
medium having the same components as in above
fermenter and is incubated at 25 °C for 144 hours with
the aeration rate of 45000 parts by volume per minute
under the agitation of 500 r.p.m. During the incubation
foaming is suppressed by the addition of a suitable
amount of soybean oil from time to time. The culture
obtained after 144 hours is cooled to about 5 °C and then
passed through a filter press with the filter aid hyflo super
cel whereby mycelia are removed. To the resulting 20000
parts by volume of the filterateis added to 0.6 saturated
ammonium sulfate and the salted-out precipitate collected
by filtrationwith the filter aid. The resulting ammonium
sulfate precipitate containing the filter aid is dissolved in
about 6000 parts by volume of cold water and insoluble
materials are removed by filtration, 0.6 saturated
ammonium sulfate is then added to the filtrate so as to
precipitate the enzyme again, which in turn is collected
by centrifugation dissolved in 1000, parts by volume of
cold water dialyzed against cold water by means of fish
skin diaphragm for 4 days and lyophilizedto give a crude
enzyme powder with brownish color. Thus the potent
protease exhibits a potent activity in the pH range from 8
to 12 which means compatible to skin and is easily
absorbed.

Formation of protease granules: 500 parts by volume
of an aqueous solution containing 100 parts by weight of
protease (48500 PU/ml) is blended with a solution of 500
parts by weight of sodium sulfate in 2000 parts by
volume of water (37 °C) and while the temperature of the
blend is held at 20°-25 °C., 5000 parts by volume of
acetone is added, with agitation at 300 r.p.m. the mixture
is stirred for further 3 minutes at the same temperature
and then allowed to stand for a while whereby the
granules are deposited. The mixture is subjected to
centrifugation to collect the granules which are washed
well with 5000 parts by volume of acetone and dried
under reduced pressure at 35 °C.

Example 3: Evaluation of physicochemical properties

1.

Thickness and weight variation: The thickness of
patches was assessed at 6 different points using digital
micrometer and for each formulation, three randomly
selected patches were used. For weight variation test, 3
films (each 2.64 cm?) from each batch were weighed
individually and the average weight was calculated.

2. Folding endurance: The folding endurance was
measured manually as the reported method. Briefly, a
strip of the film (4x3 cm) was cut evenly and repeatedly
folded at the same place till it broke.

3. Flatness: Longitudinal strips were cut from the prepared
patch, the length of each strip was measured and then the
variation in the length due to the non-uniformity in
flatness was measured. Flatness was calculated by
measuring constriction of strips, and 0% constriction was
considered to be 100% flatness.

4. Determination of drug content: Patch (2.64 cm?) from
each formulation was taken, cut into small pieces and was
allowed to dissolve in a 100 ml solution containing 15 ml
of methanol and 85 ml of 25% v/v PEG 400 in PBS pH
7.4. The solution was filtered, diluted suitably and the
drug content was measured against reference solution
prepared with placebo films.

5. Percentage of moisture content: The films were
weighed individually and kept in a desiccators containing
activated silica at room temperature for 24 hrs. The
individual films were weighed repeatedly until a constant
weight was achieved. The percentage of moisture content
was calculated as the difference between initial and final
weight with respect to the final weight.

6. Percentage of moisture uptake: The films were
weighed accurately and placed in a desiccator containing
200 ml of saturated solution of potassium chloride (84%
relative humidity) at room temperature. After 3 days, the
films were taken out and weighed. The percentage of
moisture uptake was calculated as the difference between
final and initial weight with respect to initial weight.

7. Ex-vivo permeation studies: Excised rat skin was
mounted between the compartments of the diffusion cell
with stratum corneum facing the donor compartment. The
stratum corneum side of the skin was kept in intimate
contact with the transdermal patch under the test. The
receiver compartment contained 33 ml of 25% v/v PEG
400 in PBS of pH 7.4, stirred with a magnetic stirrer at a
speed of 400 rpm. The whole assembly was kept on a
magnetic stirrer and study was conducted at 37+0.5 °C.
The amount of the permeated drug was determined by
removing 3 ml at preset time points for 250 hrsand
replenishing with an equal volume of fresh medium. The
samples were filtered using syringe filter (Sartorius
0.45p) and the drug content was analyzed.

8. Primary skin irritancy studies: The patch when tested
animals shows no skin irritation in 10-day study.

9. Drug release: The transdermal patch shows 50% and
80%drug release for rasagiline mesylate and prazosin
hydrochloride respectively in 250 hours.

While considerable emphasis has been placed herein on the
specific features of the preferred embodiment, it will be
appreciated that many additional features can be added and
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that many changes can be made in the preferred embodiment
without departing from the principles of the disclosure. These
and other changes in the preferred embodiment of the

disclosure will be apparent to those skilled in the art 25 from 1.

the disclosure herein, whereby it is to be distinctly understood
that the foregoing descriptive matter is to be interpreted
merely as illustrative of the disclosure and not as a limitation

Result and Discussion

We Claim,
1. An extended-release dual drug delivery transdermal patch 2.
comprising:

a) animpermeable backing layer of ethylene vinyl acetate;
b) a matrix layer comprising:
e Rasagiline mesylate;

e  Prazosin hydrochloride; 3.

e A matrix forming polymer combination of N,N-
dimethylmethanamine, 2-methylprop-2-enoic acid

(50 mg), hydroxy! propyl methylcellulose (140 mg); 4.

e 2- ethyl-hexyl acrylate, apolyacrylate pressure
sensitive adhesive;

e A 10 mg protease granules as permeation enhancers;

e  Ethylene vinyl acetate a backing laminate;

e Polyester foil a release liner of thickness19-125
microns;

e A combination of polyethylene glycol 400 and
dimethyl sulfoxide as plasticizer and enhancer;

e Chloroform and methanol as solvent, wherein the
drugs rasagilinemesylate and prazosin hydrochloride
are in 0.3:0.7 ratio; wherein, the transdermal patch
shows 50% and 80%drug release for rasagiline
mesylate and prazosin hydrochloride respectively in
250 hours; wherein the protease granules are coated

with melt-delayed layer(paraffin wax) and melt 7

resistant coating layer (sodium sulfate and talc)along
with magnesium sulphate in the core.

2. The transdermal patch as claimed in claim 1, wherein, the 8

patch is highly biocompatible.
3. The transdermal patch as claimed in claim 1, wherein the
patch shows no skin irritation.
4. A method for formulating the extended-release dual drug
delivery transdermal patch comprising:
a) The matrix type transdermal patch containing
rasagiline and prazosin (50 mg both) prepared by
using different ratios of Eudragit RL 100 and

hydroxyl propyl methyl cellulose(2:8, 3:7, 6:8, 9

3.5:6.3, 7:3, 8:2) in amount: 325 mg Eudragit RL
100 and 275 mg hydroxy propyl methyl cellulose;

b) tHe polymers weighed in requisite ratios by keeping
the total polymer weight at 1.0gm and allowed to
swell for 2 hours in solvent mixture (8:6) of
chloroform and methanol;

c) The drug solution added to polymeric solution while
stirring;

d) Incorporating polyethylene glycol 400, dimethyl
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sulfoxide andprotease granules;wherein the protease
granules are prepared by the steps

500 parts by volume of liquid medium, containing: 5%
defatted soybean meal, 5% glucose, 2% sodium
dihydrogen phosphate, and adjusted to pH 7 is fed to
fermenter (its capacity being 2000 parts by volume),
sterilized, and inoculated with Fusarium sp. S-19-5
followed by inoculation at 28 °C for 5 days under
aeration and agitation to prepare seed culture;
The culture is inoculated t030,000 parts by volume of a
liquid medium having the same components as in above
fermenter and is incubated at 25 °C for 144 hours with
the aeration rate of 45000 parts by volume per minute
under the agitation of 500 r.p.m;
During the incubation, foaming is suppressed by the
addition ofa suitable amount of soybean oil from time to
time;
The culture obtained after 144 hours is cooled to about 5
°C and then passed through a filter press with the filter
aid hyflo super cel whereby mycelia are removed,;
To the resulting 20000 parts by volume of the filtrate is
added to 0.6 saturated ammonium sulfate and the salted-
out precipitate collected by filtration with the filter aid,;
The resulting ammonium sulfate precipitate containing
the filter aid is dissolved in about 6000 parts by volume
of cold water and insoluble materials are removed by
filtration, 0.6 saturated ammonium sulfate is then added
to the filtrate so as to precipitate the enzyme again, which
in turn is collected by centrifugation dissolved in 1000,
parts by volume of cold water dialyzed against cold water
by means of fish skin diaphragm for 4 days and
lyophilizedto give a crude enzyme powder with brownish
color;
Thus the potent protease exhibits a potent activity in the
pH range from 8 to 12 which means compatible to skin
and is easily absorbed;
500 parts by volume of an aqueous solution containing
100 parts by weight of protease (48500 PU/ml) is blended
with a solution of 500 parts by weight of sodium sulfate
in 2000 parts by volume of water (37 °C) and while the
temperature of the blend is held at 20°-25 °C., 5000 parts
by volume of acetone is added, with agitation at 300
r.p.m. the mixture is stirred for further 3 minutes at the
same temperature and then allowed to stand for a while
whereby the granules are deposited;
The mixture is subjected to centrifugation to collect the
granules which are washed well with 5000 parts by
volume of acetone and dried under reduced pressure at 35
°C.
a) The solution was poured into glass ring, placed on
the surface of mercury and kept in petriplate;
b) The solvent allowed to evaporate for 24 hours;
c) the patches cut to give required area and used for
evaluation.
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Fig 1: Descibes about drug release without Rasagaline mesylate and prazosin hydrochloride

——

Fig 2: Describes Drug release with Rasagaline and Prazosin with protease but without MgSO4

Acknowledgement

This research is guided and written skills done by Mr.
Shibanjan Paul Roy who is a Freelancer Scientist cum Author
cum Inventor who lives in Race course para, Jalpaiguri. He
has 6 international individual research publications with
1book individual publication with 3individual patents with
1groupwise publication and guided in 1research with
2international awards-INSO award and Young Scientist
Award and 1National Award. He guided Mr. Kamal Deka
M.Pharm (Pharmaceutics) who is working as a Assistant
Professor of Royal School of Pharmacy under The Assam
Royal Global University and Former Principal of Cresent
Institute of Pharmacy, Guwabhati with 6years Experience has
1patent with 4National research publications and Mr. Shyam
Prakash Rai completed B.Pharm from Assam downtown
University 2019 and now working in Bokaro. In this research
total works done under the guidance of Guide-Mr. Shibanjan
Paul Roy. Mr. Kamal Deka and Mr. Shyam Prakash Rai
performed for the practical works and others work and note
the reading.

References

1. Transdermal Patch of an antihypertensive drug: Its
development and evaluation Yadav - World Journal of
Pharmaceutical Research; c2017.

2. One vyear efficacy and tolerability of clonidine

10.
11.

12.
13.

~ 11547~

administered by the transdermal route in patients with
mild to moderate essential hypertension - a multicenter
open label study Clinical Autonomic Research; ¢1993.
Anti-Hypertensive  Activity of Timolol Maleate
Nanoparticle ~ Loaded  Transdermal  Patch  on
Dexamethasone Induced Hypertensive Rats Shrivastava
et al. - Asian Pacific Journal of Health Sciences; c2019.
Enhanced Drug Loading in the Drug-in-Adhesive
Transdermal Patch Utilizing a Drug lonic Liquid
Strategy: Insight into the Role of lonic Hydrogen
Bonding

Granisetron Transdermal Patch Definitions; c2020.
Nitroglycerin Transdermal Patch Definitions; c2020.
Biodegradable Therapeutic Microneedle Patch forRapid
Antihypertensive Treatment

Prometax transdermal patch The Pharmaceutical Journal,
c2014.

Transdermal Patch Dosage Form Definitions; c2020.
Transdermal Patch Dosing Unit Definitions; c2020.
Buprenorphine Transdermal Matrix Patch Definitions;
c2020.

Fentanyl Matrix Transdermal Patch Definitions; c2020.
Comparisons of Transdermal Buprenorphine Patch versus
Transdermal Fentanyl patch for postoperative analgesia
in lower limb orthopedic surgery Indian Journal of Public
Health Research & amp; Development; c2022.


https://www.thepharmajournal.com/

The Pharma Innovation Journal

14,

15.

16.

17.
18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Durogesic® — Transdermal
Pain;c2013.

The Antigangrene Activity of Transdermal Patch of
Insulin Leaves (Smallanthus sonchifolius) to Diabetic
Gangrene on White Rats Hendriati et al. - Jurnal Farmasi
Galenika (Galenika Journal of Pharmacy) (e-Journal);
c2022.

Transdermal MPH patch for ADHD studied Psyc
EXTRA Dataset; c2002.

Transdermal antihypertensive drugs The Lancet - 1987
Transdermal Clonidine is an Effective Antihypertensive
In Pharma; c1985.

Formulation and Characterization of a PVA Novel Matrix
Transdermal Patch Sivaraman; c2016.

In vivo Transdermal Multi-lon Monitoring with a
Potentiometric Microneedle-Based Sensor Patch
Adhesive Composite Hydrogel Patch for Sustained
Transdermal Drug Delivery To Treat Atopic Dermatitis
Abstract WP328: Suppression of Tachycardia and Cost
Effectiveness of Bisoprolol Transdermal Patch Addition
to Intravenous Nicardipine in  Antihypertensive
Treatment for Acute Intracerebral Hemorrhage
Yamamoto et al. — Stroke; c2018.

Choudhary, et al. Efficacy of transdermal diclofenac
patch and Kketoprofen patch as postoperative analgesia
after extraction of first premolars bilaterally in both
arches for orthodontic purpose: A comparative study-
Journal of Pharmacy and Bioallied Sciences;c2021.

Ahad, et al. Investigation of antihypertensive activity of
carbopol valsartan transdermal gel containing 1,8-
cineole-  International  Journal  of  Biological
Macromolecules c2014.

The effect of device characteristics on nitroglycerin
release from a transdermal patch & Guilmette

Pinacidil and Prazosin Are Effective Antihypertensive
AgentsinPharma; c1988.

Prazosin and Propranolol are
Antihypertensive Agents In Pharma; c1986.
Prazosin: Preliminary Report and Comparative Studies
with Other Antihypertensive Agents Stokes & Weber —
BMJ; ¢1974.

Studies with Prazosin-a new effective hypotensive agent.
i open clinical study of Prazosin in combination with
other antihypertensive agents HUA et al. - Medical
Journal of Australia; c1962.
Prazosin:  Antihypertensive
properties? In Pharma; c1981.
Prazosin: A new effective antihypertensive agent In
Pharma; c1976.

Prazosin: A novel effective antihypertensive agent In
Pharma; c1977.

Prazosin And Captopril Have Similar Antihypertensive
Efficacy In Pharma; c1987.
Antihypertensive  effect of prazosin
hydrochlorothiazide In Pharma; c1977.
Nifedipine and Prazosin Have Similar Antihypertensive
Effects In Pharma; ¢1987.

Effects of two antihypertensive agents on lipids,
lipoproteins, and apoproteins A and B: Comparison of
prazosin and atenolol Rouffy & Jaillard - The American
Journal of Medicine; c1986.

Cambridge, et al. The pharmacology of antihypertensive
drugs with special reference to vasodilators, a-adrenergic

Patch Encyclopedia of

Equivalent

with  bronchodilating

less  than

38.

39.

40.

41.

42,

43.

44,

45,

46.

47,

48.

49,

50.

Sl

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

~ 1155 7™

https://www.thepharmajournal.com

blocking agents and prazosin - Medical Journal of
Australia; c1977.

The Chemistry of Antihypertensive Agents Schlittler -
Antihypertensive Agents; c1977.

Prazosin: a new antihypertensive agent Drug and
Therapeutics Bulletin; ¢1975.

Evaluation of a New Antihypertensive Agent Kosman —
JAMA; ¢c1977.

Centrally Acting Antihypertensive Agents HOEFKE -
ACS Symposium Series; c1976.

Winters, et al. ChemInform Abstract: synthesis, in vitro
(3h) prazosin displacement, and in vivo activity of 3-aryl-
4,5,6,7-tetrahydropyrazolo(4,3-c)pyridines, a new class

of antihypertensive agents - Chemischer
Informationsdienst;c1985.
Antihypertensive Drugs Gross - Antihypertensive

Agents; c1977.

B-Adrenoceptor  Antagonists as  Antihypertensive
Agentsclarkson - ACS Symposium Series;c1976.

Effects of Antihypertensive Agents Propranolol,
Metoprolol, Nadolol, Prazosin, and Chlorthalidone on
ACAT Activity in Rabbit and Rat Aortas and on LCAT
Activity in Human Plasma in vitro Bell - Journal of
Cardiovascular Pharmacology; c1985.

False Transmitters as Antihypertensive AgentsPorter et
al. - Antihypertensive Agents; c1977.

Antihypertensive Agents as Seen by the Clinician
ONESTI - ACS Symposium Series; c1976.
Antihypertensive Agents, Copyright, ACS Symposium
Series, FOREWORDACS Symposium Series; c1976.
Antihypertensive Effect of Diuretics Conway -
Antihypertensive Agents; c1977.

Antihypertensive Therapy with Prazosin in Patients with
Left Ventricular Dysfunction Massie & Chan — Chest;
c1981.

Antiparkinsonian Agents Mathur - Drug Screening
Methods; c2016.

Antiparkinsonian agents Poisoning and Toxicology
Handbook, Fourth Edition;c2007.

Antiparkinsonian Agents Vernier - Evaluation of Drug
Activities; c1964.

Antiparkinsonian Agents Clement - Textbook on
Neurological and Neurosurgical Nursing;c2015.
Antiparkinsonian Agents Walsh & Katz - Critical Care
Toxicology;c2017.

Antiparkinsonian Agents Walsh & Katz - Critical Care
Toxicology;c2015.

Antiparkinsonian Agents Kirschenbaum & Kalis - The
Pharmacy Practice Handbook of Medication Facts;
€2023.

Antiparkinsonian agents reduce the incidence of
neuroleptic-induced adverse effects In Pharma; ¢1989.
Antiparkinsonian agents and fluphenazine decanoate
American Journal of Psychiatry;c1976.

Antiparkinsonian Agents Drug Interactions of Clinical
SignificancePfeiffer - Drug Safety; c1996.

PMH50 the role of antiparkinsonian agents in self
reported cognitive impairment and akathisia during the
long-term treatment of schizophrenia Ascher-Svanum et
al. - Value in Health;c2004.

New Antiparkinsonian Agents Target Unmet Therapeutic
Needs Pharmaceutical &amp; Diagnostic
Innovation;c2004.


https://www.thepharmajournal.com/

The Pharma Innovation Journal

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

Srivastava, et al. ChemInform Abstract: Antiparkinsonian

Agents from Quinazolinylthiazolidinones and
Azetidinones.— ChemInform;c1988.

A drug information note for patients receiving
antiparkinsonian agents  Shen - Psychiatric
Services;c1981.

Paccione, et al. Antiparkinsonian Agents in

Investigational Polymeric Micro- and Nano-Systems—
Pharmaceutics; c2022.

Comparative Tolerability of the Newer Generation
Antiparkinsonian Agents Lambert & Waters - Drugs
&amp; Aging;c2000.

Antiparkinsonian Agents and Depot Phenothiazine Chien
et al. - American Journal of Psychiatry;c1974.
Antiparkinsonian Agents Dalvi & Ford - CNS Drugs;
c1998.

Cheminform Abstract: substituted azetidinonylindoles
and thiazolidinonylindoles as antiparkinsonian agents
Kumar et al. - Chemischer Informationsdienst; c1983.

Srivastava, et al. Cheminform Abstract:
Thiourylformazan, -thiazolidinone, and -azetidinone
Derivatives as Antiparkinsonian Agents.—

Cheminform;c1990.

An evaluation of various antiparkinsonian agents as
releasing agents and uptake inhibitors for 3H-dopamine
in slices of rat neostriatum Orlansky & Heikkila -
European Journal of Pharmacology;c1974.

Three types of artificially induced tremors and the effect
of some antiparkinsonian agents upon themBonta &
Greven - Biochemical Pharmacology; c1961.

Progressive supranuclear palsy: Functional analysis of
the response to methysergide and antiparkinsonian agents
Rafal & Grimm — Neurology; c1981.

Modell, et al. Dopaminergic Activity of the
Antimuscarinic  Antiparkinsonian Agents- Journal of
Clinical Psychopharmacology; c1989.

Chem In form Abstract: substituted dopamine
quinazolones as potent antiparkinsonian agents KUMAR
et al. - Chemischer Informationsdienst; c1982.

Discovery of Novel Small-Molecule FAK Activators
Promoting Mucosal Healing

Discovery of Novel Azetidine Amides as Potent Small-
Molecule STAT3 Inhibitors

Discovery of Novel Azetidine Amides as Potent Small-
Molecule STAT3 Inhibitors

Discovery of Novel Azetidine Amides as Potent Small-
Molecule STAT3 Inhibitors

Discovery of Novel Small Molecule Inhibitors Disrupting
the PCSK9-LDLR Interaction

Discovery of Novel Azetidine Amides as Potent Small-
Molecule STAT3 Inhibitors

Discovery of Novel Azetidine Amides as Potent Small-
Molecule STAT3 Inhibitors

Discovery of Novel Azetidine Amides as Potent Small-
Molecule STAT3 Inhibitors

Discovery of Novel Small-Molecule Antiangiogenesis
Agents to Treat Diabetic Retinopathy

Discovery of Novel Azetidine Amides as Potent Small-
Molecule STAT3 Inhibitors

Discovery of Novel Small-Molecule Antiangiogenesis
Agents to Treat Diabetic Retinopathy

Discovery of Novel Small-Molecule Antiangiogenesis
Agents to Treat Diabetic Retinopathy

https://www.thepharmajournal.com

88. Discovery of Novel Azetidine Amides as Potent Small-
Molecule STATS3 Inhibitors

89. Discovery of Novel Azetidine Amides as Potent Small-
Molecule STAT3 Inhibitors

90. Discovery of Small Molecule Integrin avb3 Antagonists
as Novel Anticancer Agents

91. Novel Small Molecule Inhibitors of Choline Kinase
Identified by Fragment-Based Drug Discovery

92. Novel Small Molecule Inhibitors of Choline Kinase
Identified by Fragment-Based Drug Discovery

93. Discovery of Diarylacrylonitriles as a Novel Series of
Small Molecule Sortase A Inhibitors

94. Discovery of Novel Small Molecule Dual Inhibitors
Targeting Toll-Like Receptors 7 and 8

95. Discovery of Novel Small Molecule Dual Inhibitors
Targeting Toll-Like Receptors 7 and 8

96. Structure-Based Discovery of a Novel Class of Small-
Molecule Pure Antagonists of Integrin V3

97. Discovery of Novel Small-Molecule Inhibitors of NF-B
Signaling with  Antiinflammatory and Anticancer
Properties

98. Discovery of Novel Small-Molecule Inhibitors of NF-B
Signaling with  Antiinflammatory and Anticancer
Properties

99. Novel Molecule Targets Cytokinesis Cancer Discovery;
c2015.

100.Discovery of Novel Small-Molecule Calcium Sensitizers
for Cardiac Troponin C: A Combined Virtual and
Experimental Screening Approach

101.Yohimbine Litt's Drug Eruption Reference Manual
Including Drug Interactions;c2004.

102.Yohimbine Mekkawi & Al-Badr - Analytical Profiles of
Drug Substances; c1987.

103.Yohimbine Meyler's Side Effects of Drugs: The
International Encyclopedia of Adverse Drug Reactions
and Interactions;c2006.

104.Potentiation of yohimbine-induced lethality in mice:
Predictor of antidepressant potential Malick - Drug
Development Research; c1983.

105.Faculty Opinions recommendation of Role of dorsal
medial prefrontal cortex dopamine D1-family receptors in
relapse to high-fat food seeking induced by the
anxiogenic drug yohimbine. Spanagel & Sommer -
Faculty Opinions — Post-Publication Peer Review of the
Biomedical Literature;c2010.

106.Yohimbine & NA,; - Reactions Weekly; c2010.

107.Yohimbine and serotonergic agonists:  Stimulus
properties and receptor binding Winter & Rabin - Drug
Development Research; c1989.

108.Epimedium/rosuvastatin/yohimbine Reactions Weekly;
c2023.

109.Ghitza, et al. The Anxiogenic Drug Yohimbine
Reinstates Palatable Food Seeking in a Rat Relapse
Model: a Role of CRF1 Receptors—
Neuropsychopharmacology; c2005.

110.Yohimbine as an Autonomic Test Drug HOLMBERG et
al. — Nature; c1962.

111.Yohimbine Injection

112.CXVIl.—Yohimbine (quebrachine). Part 1l. apo-
Yohimbine and deoxy-yohimbine Barger & Field - J.
Chem. Soc., Trans; c1923.

113.Yohimbine-induced cutaneous drug eruption, progressive
renal failure, and lupus-like syndrome Sandler &

~1156 ™


https://www.thepharmajournal.com/

The Pharma Innovation Journal

Aronson — Urology; ¢1993.

114.Role of corticotropin-releasing factor in the median raphe
nucleus in yohimbine-induced reinstatement of alcohol
seeking in rats L€ et al. - Addiction Biology; c2011.

115.Yohimbine-induced seizures in mice: A model predictive
of potential anxiolytic and GABA-mimetic agents Dunn
& Fielding - Drug Development Research; ¢1987.

116.The anxiogenic drug yohimbine reinstates
methamphetamine seeking in a rat model of drug relapse
Shepard et al. - Biological Psychiatry; c2004.

117.Stereoselective total syntheses of (+-)-yohimbine, (+-)-
.psi.-yohimbine, and (+-)-.beta.-yohimbine Stork &
Guthikonda - Journal of the American Chemical Society;
c1972.

118.Mittal, et al. A  High-Performance  Liquid
Chromatography Assay for Yohimbine HCI Analysis-
Drug Development and Industrial Pharmacy; ¢2000.

119.Nair, et al. Role of Dorsal Medial Prefrontal Cortex
Dopamine D1-Family Receptors in Relapse to High-Fat
Food Seeking Induced by the Anxiogenic Drug
Y ohimbine— Neuropsychopharmacology; c2010.

120.Drug-Induced Catalepsy as Influenced by
Psychostimulants, Apomorphine, L-Dopa, and
Yohimbine Zetler & Thérner — Pharmacology; ¢1973.

121.Greenwald, et al. Effects of yohimbine and
hydrocortisone pretreatment on opioid seeking, stress
biomarkers and learning in heroin-dependent volunteers-
Drug and Alcohol Dependence; c2015.

122.Sex differences in the effects of allopregnanolone on
yohimbine-induced reinstatement of cocaine seeking in
ratsAnker & Carroll - Drug and Alcohol Dependence;
c2010.

123.Conversion of Yohimbine into beta-Yohimbine and 3-
epi-beta-Yohimbine.Godtfredsen et al. - Acta Chemica
Scandinavica; c1957.

124.Linden, et al. Yohimbine: A new street drug- Annals of
Emergency Medicine; c1985.

125.Efonidipine Hydrochloride: A New Calcium Antagonist
Masuda & Tanaka - Cardiovascular Drug Reviews;
€1994.

126.Efonidipine Reactions Weekly; c2020.

127.Role of Efonidipine in CKD Patients: A Study In North
Bihar Jha & - Journal of Medical Science And clinical
Research; c2019.

128.Effects of efonidipine on the pharmacokinetics and
pharmacodynamics of repaglinide: possible role of
CYP3A4 and P-glycoprotein inhibition by efonidipine Li
et al. - Journal of Pharmacokinetics and
Pharmacodynamics; c2012

129.Efonidipine Hydrochloride: A Dual Blocker of L- and T-
Type Ca2+ Channels Tanaka & Shigenobu -
Cardiovascular Drug Reviews;c2006.

130.Solanki, et al. Development and validation of UV
Spectrophotometric method for simultaneous estimation
of  Efonidipine  hydrochloride  ethanolate  and
Chlorthalidone in their synthetic mixture- Drug
Analytical Research; c2022.

131.Davis, et al. Efonidipine-Induced Exanthematic Drug
Eruption and Literature  Review- Journal  of
Cardiovascular Pharmacology; c2019.

132.Structure of Cav Ab in complex with efonidipine Tang &
Xu; c2019.

133.In vitro in vivo Correlation for Solid Dispersion of a

https://www.thepharmajournal.com

Poorly Water-Soluble Drug Efonidipine Hydrochloride
Cheng et al. - AAPS Pharm Sci Tech; ¢2020.

134.Patel, et al. A Review on Properties, Application, and
Analytical Methods of an Antihypertensive Drug
efonidipine- Journal of Health Sciences &amp; Research;
c20109.

135.Patel, et al. RP-HPLC method development and
validation for simultaneous estimation of efonidipine
hydrochloride ethanolate and telmisartan in their
synthetic mixture- International Journal of Pharmaceutics
and Drug Analysis;c2021.

136.Efonidipine may prevent cardiovascular complications &
NA; - Inpharma Weekly; c2002.

137.Takeda, et al. Effects of the Antihypertensive Drug
Efonidipine Hydrochloride on Albuminuria and Renal
Histopathology in Young Spontaneously Hypertensive
Rats with Diabetes- General Pharmacology: The Vascular
System;c1998.

138.1Identification of <i>R</i> (—)-isomer of efonidipine as a
selective blocker of T-type Ca<sup>2+</sup> channels
Furukawa et al. - British Journal of Pharmacology; c2004

139.Efonidipine, Another Beauty Relieving the PressureShin
- Korean Circulation Journal; c2012

140.Efonidipine Hydrochloride Ethanol &lIt; Prop INNM &
gt;Prous & Castafier - Drugs of the Future; ¢1992.

141.Green Cross Pharmaceutical Benefit Corporation has
launched efonidipine ['Finte’] in South Korea & NA; -
Inpharma Weekly; c2003

142.Efonidipine therapy improves BP, endothelial function
and metabolic parameters in nondiabetic hypertensive
patients, & NA, - Inpharma Weekly; c2007.

143.Both ACE inhibitors and efonidipine reduce proteinuria
in patients with hypertension and renal impairment &
NA,; - Inpharma Weekly; c2003.

144 Clinical study of role of calcium channel blocker
(efonidipine) in uncomplicated mild to moderate primary
hypertension Jha & - Med Pulse International Journal of
Medicine; c2021.

145.UDP-Glucuronosyltransferases and Their Role in Drug-
Drug InteractionsDrug-Drug Interactions; c2001.

146.The Role of P-Glycoprotein in Drug Disposition:
Significance to Drug Development Drug-Drug
Interactions; c2001.

147.Human Cytochromes P450 and Their Role in
Metabolism-Based Drug-Drug InteractionsDrug-Drug
Interactions; c2001.

148.The Role of the Gut Mucosa in Metabolically Based
Drug-Drug Interactions Drug-Drug Interactions; c2001.

149.The role of pharmacokinetics in veterinary drug residues
Lees & Toutain - Drug Testing and Analysis; c2012.

150.Role of piper betle (Family-Piperaceae) leaves extract for
diuretic
activityhttps://www.thepharmajournal.com/archives/?yea
r=2022&vol=11&issue=12&Articleld=17704

~1157 7™


https://www.thepharmajournal.com/

