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ABSTRACT

An Intrauterine device (IUD) is a small object which is used
to prevent pregnancy by inserting it through the cervix into
the uterus. There is a small string that hangs down the IUD
that leads into the upper part of the vagina. It works by
changing the lining of the uterus and fallopian tubes which
affects the movements of eggs and sperm thus preventing
fertilization. There is currently a wide variety of IUDs
available worldwide; some are inert, some are copper-
containing, and some are medicated with levonorgestrel or
Indomethacin. They also come in a wide variety of sizes and
shapes including T-shaped and “frameless” devices. This
article focuses specifically on the LNG-IUS, exploring the
mechanism of action, insertion procedure, safety,
precautions, and variety of uses. LNG-IUS is in the class of
medications called progestins that works by preventing the
release of an egg from the ovary or by preventing
fertilization of the egg by the sperm. It may also work by
changing the lining of the uterus to prevent the

development of pregnancy.
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INTRODUCTION-

Contraceptives are the devices that prevent fertilization. Using various devices can
deliberately prevent pregnancy. These are also known as Birth Control Methods. MIUDs give
great, long-term protection against pregnancy. IUDs are one of the most effective methods

because of their convenience of use. IUDs are “set-it-and-forget-it” birth control. [2!

The contraceptive known as the levonorgestrel intrauterine system (LNG 1US) was developed
in the 1970s. The product releases small amounts of progestin into the uterus and improves
contraceptive action compared with earlier inert plastic devices. The first commercialized
LNG IUS set a high standard for future contraceptive development. Relative to other
reversible contraceptives, the LNG IUS has the highest effectiveness levels (combining the
highest product continuation rates with over 99% efficacies) [l. The duration of action is 3 to
6 years (likely more), and the product provides important non-contraceptive benefits related
to how it thins the lining of the uterus and reduces menstrual blood loss; from these effects, it
may alleviate and/or prevent iron deficiency (anemia). However, because of historically high
product costs and a variety of other reasons, the LNG 1US is not widely available to women

in resource-poor settings 1.

The legacy product was first approved in Finland in 1990, in the rest of Europe in the 1990s,
and in the United States in 2002; today it is registered in more than 100 countries, and 2014
revenue topped US$900 million (personal communication with Klaus Brill, Bayer
HealthCare Pharmaceutical, June 30, 2015, citing the Bayer Annual Report 2014).5! Because
of the product’s great success, even at a high retail price, other companies have recently
developed similar technologies in the hopes of entering global markets with lower-cost
products. Currently, 5 different pharmaceutical companies make an LNG 1US. Two Indian
companies had products approved in India in 2011 and 2012, 671 and a third Indian company
might make the product available [¥l. A Belgian company makes an LNG IUS that was
approved in Europe in 2014 and the United States in 2015,

What is Levonorgestrel?
It is a birth control hormonal medication.

Levonorgestrel USP, (-)-13-Ethyl-17-hydroxy-18,19-dinor-17a-pregn-4-en-20-yn-3-one, the
active ingredient in Mirena, has a molecular weight of 312.4, a molecular formula of

C21H2802, and the following structural formula:
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Figure No. 1 Structure of Levonorgestrel
Drug class-Contraceptives, Progestins [°],

It is the C13B or laevorotatory sterecisomer and enantiomer a pure form of norgestrel, the
C130 or dextrorotatory isomer being inactivel’t!2. Levonorgestrel is more specifically a
derivative of norethisterone (17a-ethynyl-19-nortestosterone) and is the parent compound of
the gonane (18-methylestrane) subgroup of the 19-nortestosterone family of progestins!*®l.
Levonorgestrel acetate and levonorgestrel butanoate are C17p esters of levonorgestrel 4

181 It has a molecular weight of 312.45 g/mol and a partition coefficient (logP) of 3.8.
About IUDs-

Intrauterine devices (IUDs) are small devices placed in a uterus of a woman to interrupt the
process of insemination. ITUDs have been on and off the market for decades. They’re very
popular around the world and are one of the most effective forms of birth control 6], The
IUDs used these days are considered to be both effective and safe for most women. They are
safe to use even if a woman is breastfeeding. A woman is very unlikely to get pregnant while

she has an IUD (less than 1% chance). "]
Types of 1UD: [*8]

1. Copper

2. Hormonal.

Currently, there are four brands of IUDs available: ParaGard is a copper IUD and Mirena,

Liletta, and Skyla are hormonal 1UDs that use progestin 91,

IUDs are an excellent choice of birth control for many women. However, they’re not the best

choice for women who are at high risk for sexually transmitted infections (STls) (29,
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How does an 1UD work?

Both the copper and hormonal types of IUDs work by making it difficult for sperm to reach
the egg. ParaGard (copper 1UD) causes an inflammation response in the lining of the uterus.
This inflammation is toxic to sperm. It also makes the uterus hostile to implantation, if

fertilization occurs. ParaGard works for up to 10 years after insertion (221,

Mirena (IUD)works to thin the lining of the uterus to prevent the transport of sperm into the
fallopian tubes where fertilization must occur. The progestin release also thickens the cervical

mucus and can prevent ovulation. Mirena can last for up to five years after insertion. 2?1

Skyla and Liletta are smaller and contain a lower dose of progestin. They both thin the uterus

lining and can last up to three years %31,
What is Levonorgestrel Intra Uterine System? [24 2]

1. Levonorgestrel is a female hormone that can cause changes in the cervix and uterus.
Levonorgestrel intrauterine system is a T-shaped plastic intrauterine device (IUD) that is

placed in the uterus where it slowly releases the hormone.

2. Levonorgestrel intrauterine system is used to prevent pregnancy for 3 to 6 years. A
female may use this IUD whether she has children or not. Mirena is also used to treat heavy

menstrual bleeding in women who choose to use an intrauterine form of birth control.

3. Levonorgestrel is a progestin and does not contain estrogen. Levonorgestrel intrauterine

system should not be used as emergency birth control.

4. Levonorgestrel intrauterine system may also be used for purposes not listed in this

medication guide.

Mechanism of Action of Levonorgestrel Intra-Uterine System-

The LNG-IUS contraceptive action works by primarily inhibiting fertilization, which is
prevented by various local effects within the uterine cavity. Because it functions in this

manner, LNG-1US is not considered efficient [2¢],
It works in the following ways

1. With LNG-IUS, the uterine fluid is altered to contain a high amount of white blood cells

and different cellular mediators that inhibit sperm motility in the uterine cavity 271,
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2. The cervical mucus is thickened, blocking sperm from passing through the cervix into the

uterus and oviduct (Fallopian tube), where fertilization may occur. 2!

3. LNG-IUS leads to the thinning and atrophy of the endometrial lining within 3 months of
use, as the endometrial estrogen receptors are suppressed by LNG’s effect in the uterus. This
suppression is the reason why menstrual bleeding is reduced (and sometimes stopped) during
LNG-IUS use %,

Insertion Procedure of Levonorgestrel Intra-Uterine System-

Proper LNG-1US insertion is important for proper positioning within the uterus, lessening the
risk of infection, perforation, and expulsion, as well as ensuring uniform dispersion of LNG

over the endometrium. %
The LNG-1US should be inserted: B!

1. Within 7 days from the onset of menstruation (because of the low likelihood of pregnancy
during this time)
2. 6 weeks or longer (until full involution of the uterus) after childbirth.

3. Immediately after menstrual regulation or first trimester spontaneous or induced abortion,

provided there is no infection.

Acceptors of LNG-IUS must be screened and cleared of STIs, and it is the providers’
responsibility to inspect the woman’s reproductive tract, both externally and internally, for
signs and symptoms of infection. LNG-1US acceptors should be counseled before device

insertion and provided with an opportunity to ask questions and refuse insertion if desired 2,
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Structure of Levonorgestrel-releasing intrauterine system: [53
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Figure No. 2: Levonorgestrel-releasing intrauterine system (LNG-1US) 4

1. The device consists of a T-shaped polyethylene frame (compounded with barium sulfate,
making it radio-opaque) along with a steroid reservoir (hormone elastomer core) that

surrounds the vertical stem.

2. There is a white or almost white cylinder in the reservoir that is made from the mixture of
levonorgestrel and silicone (polydimethylsiloxane) in which the total amount of

levonorgestrel is 52mg.

3. The reservoir is covered with a semi-opaque silicone membrane. The length of the T-

shaped body is 32mm in both vertical and horizontal directions.

4. A monofilament brown polyethylene thread is attached to the vertical stem of the T-

shaped body which is removable; it contains iron oxide as a colorant.

Precautions of Levonorgestrel Intra-Uterine System-

1. Before using this medication device, a woman should inform the doctor if she is allergic
to levonorgestrel, or to any other progestin (such as norethindrone, or desogestrel); or she is
having any other allergies. This product may contain inactive ingredients, which can cause
allergic reactions or other problems. Before using this product, a woman needs to inform the
doctor about her medical history, especially of recent pregnancy, current breastfeeding,
bleeding/blood disorders, high blood pressure, abnormal breast exam, cancer (especially
endometrial or breast cancer), depression, diabetes, severe headaches/migraines, heart

problems (such as heart valve disease, irregular heartbeat, previous heart attack), liver disease
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(including tumors), previous pregnancy outside the uterus (ectopic pregnancy), stroke,
unexplained vaginal bleeding, uterus problems (such as fibroids, pelvic inflammatory
disease-PID), conditions that weaken the immune system/increase the risk of infection (such
as HIV, leukemia, IV drug abuse).l!

2. Before having surgery, tell the doctor about all the products in use (including prescription
drugs, nonprescription drugs, and herbal products). Also, the woman is going to have an MRI

test, [36]

3. This device should not be used during pregnancy. If a woman becomes pregnant or thinks
that she may be pregnant, tell the doctor right away. Levonorgestrel passes into breast milk.

Consult the doctor before breastfeeding."]

Side effects of Levonorgestrel Intra-Uterine System- [28-40]

1. Get emergency medical help if signs of an allergic reaction: hives; difficult breathing;
swelling of your face, lips, tongue, or throat, is observed.

2. Get emergency medical help if there is severe pain in the lower stomach or side. This

could be a sign of tubal pregnancy.

3. The IUD may become embedded into the wall of the uterus or may perforate (form a
hole) in the uterus. If this occurs, the device may no longer prevent pregnancy, or it may
move outside the uterus and cause scarring, infection, or damage to other organs. The doctor

may need to surgically remove the device.

4. Call the doctor at once under the following conditions:

a. severe cramps or pelvic pain, pain during sexual intercourse;
b. extreme dizziness or light-headed feeling;

c. severe migraine headache;

d. heavy or ongoing vaginal bleeding, vaginal sores, vaginal discharge that is watery, foul-

smelling discharge, or otherwise unusual,
e. pale skin, weakness, easy bruising or bleeding, fever, chills, or other signs of infection;

f. jaundice (yellowing of the skin or eyes); or
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g. Sudden numbness or weakness (especially on one side of the body), confusion, problems
with vision, sensitivity to light.
5. Common side effects may include:
a. pelvic pain, painful or irregular menstrual periods, changes in bleeding patterns or flow;
b. vaginal swelling, itching, or infection;
c. temporary pain, bleeding, or dizziness during insertion of the 1UD;
d. ovarian cysts (pelvic pain that disappears within 3 months);
e. stomach pain, nausea, vomiting, bloating;
f. headache, migraine, depression, mood changes;
g. back pain, breast tenderness or pain;
h. weight gain, acne, oily skin, changes in hair growth, loss of interest in sex; or
i. Puffiness in your face, hands, ankles, or feet.
This is not a complete list of side effects and others may occur.
Benefits and Limitations of Levonorgestrel Intra-Uterine System-
Benefits of LNG-1US use, in addition to highly effective contraceptive action, include: 4142
1. A long-term reversible method.
2. No daily action is required.
3. Easy insertion and removal (without the need for local anesthesia).
4. The lowest dose of hormonal contraceptive, with no estrogen.
5. Lessening in frequency and amount of menstrual bleeding.

Limitations of use may include:*

1. Spotting and intermenstrual bleeding in the first few months of use.
2. Possibility of hormonal side effects.

3. Insertion and removal are to be done by a trained provider.
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Do not use Levonorgestrel Intra-Uterine System in- 14461

1. Pregnancy

2. Puerperal sepsis

3. Immediately post-septic abortion

4. Unexplained vaginal bleeding that has not been adequately investigated
5. GTN and increasing 3-hCG level

6. Cervical cancer awaiting treatment (insertion)

7. Current breast cancer

8. Endometrial cancer (insertion)

9. Ovarian cancer (insertion)

10. Uterine leiomyoma with distortion of the cavity

11. Distortion of the uterine cavity that is incompatible with 1UD insertion
12. Current PID or mucopurulent cervical discharge (insertion)

13. Pelvic tuberculosis (insertion)

Marketed information- Levonorgestrel intrauterine device contains 52mg of LNG which is

a progestin and is intended to provide an initial release rate of approx. 20mcg/day of LNG.
[47]

Generic name- Levonorgestrel intrauterine system (LEE voe nor JES trel IN tra UE ter ine
SIS tem) [0

Brand name- Kyleena, Liletta, Mirena, Skyla ¥
Dosage forms- Intrauterine device (13.5 mg; 19.5 mg; 52 mg) [*%
CONCLUSION-

Levonorgestrel is a progestin and does not contain estrogen. The levonorgestrel-releasing
intrauterine system (LNG-1US) is a safe, effective, and acceptable form of contraception used
by over 150 million women worldwide. It also has a variety of no contraceptive benefits

including treatment for menorrhagia, endometriosis, and endometrial hyperplasia.
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Levonorgestrel intrauterine system is used to prevent pregnancy for 3 to 6 years. The LNG-
IUS has served as one of the most effective forms of contraception for preventing unintended
pregnancy in recent times, with a cumulative global pregnancy rate of <0.5%. The most
frequent adverse drug reactions (ADRs) of LNG-IUS are thought to be menstrual
irregularities and changes in bleeding patterns. Levonorgestrel intrauterine system will
not protect from sexually transmitted diseases, including HIV and AIDS. But still seems to be

a good method for birth control.

ACKNOWLEDGEMENT- The authors are thankful to SJVPM’s Rasiklal M. Dhariwal
Institute of Pharmaceutical Education and Research for providing the facilities required for

the preparation of this work.

REFERENCES-

1. Cho S, Nam A, Kim H, et al. Clinical effects of the levonorgestrel-releasing intrauterine device in patients
with adenomyosis. Am J Obstet Gynecol. 2008; 198:373. el—e7. [PubMed] [Google Scholar]

2. https://lwww.plannedparenthood.org/learn/birth-control/iud

3. Hatcher R, Trussell J, Nelson A, Cates W, Kowal D, Policar MTrussell J. Contraceptive efficacy. In:
Hatcher R, Trussell J, Nelson A, Cates W, Kowal D, Policar M, eds. Contraceptive technology. 20th revised
edition. Atlanta (GA): Ardent Media; 2011. p. 779-863.Google Scholar

4. Bayer HealthCare Pharmaceuticals, Inc. Mirena (levonorgestrel-releasing intrauterine system) 52 mg. Keep
life simple [Internet]. Whippany (NJ): Bayer HealthCare Pharmaceuticals; c2015 [cited 2015 May 27].
Available from: http://www.mirena-us.com/index.phpGoogle Scholar

5. CDC United States Selected Practice Recommendations (US SPR) for Contraceptive Use.
2016. 2016;65(4):1-65. Available from: 111.cdc.gov/reproductivehealth/contraception/usspr.htm. [Google
Scholar]

6. HLL Lifecare Limited. Emily (Levonorgestrel Releasing Intrauterine System) [Internet]. Kerala (India):
HLL Lifecare Limited; 2015 [cited 2015 Feb 2]. Available from: http://www.emily.org.in/#conceptGoogle
Scholar

7. Pregna International Ltd [Internet]. Mumbai (India): Pregna International; c2012-2015. Eloira hormonal
intrauterine system (IUS); [cited 2013 Nov 11]. Available from: http://www.pregna.com/eloira.htmiGoogle
Scholar

8. Meril: More to Life [Internet]. Gujarat (India): Meril Life Science Private Ltd; c2015. Fiona hormonal
intrauterine system; [cited 2015 Jun 11]. Available from:
http://lwww.merillife.com/endosurgery_IUDs_fiona.aspxGoogle Scholar

9. Medicines360. Medicines360: Healthcare for each woman. Access for all women [Internet]. San Francisco
(CA): Medicines360; c2015 [cited 2015 Jun 11]. Available from: http://www.medicines360.org/Google Scholar
10. Cerner M., Drugs A to ZLevonorgestrel intrauterine system medically reviewed by Drugs.com on Jun 29,
2021.

11. Alldredge BK, Corelli RL, Ernst ME (1 February 2012). Koda-Kimble and Young's Applied Therapeutics:
The Clinical Use of Drugs. Lippincott Williams & Wilkins. pp. 1072—. ISBN 978-1-60913-713-7. Archived from
the original on 8 September 2017.

12. Lavery JP, Sanfilippo JS (6 December 2012). Pediatric and Adolescent Obstetrics and Gynecology.
Springer Science & Business Media. pp. 248—. ISBN 978-1-4612-5064-7. Archived from the original on 8
September 2017.

13. Offermanns S, Rosenthal W (14 August 2008). Encyclopedia of Molecular Pharmacology. Springer Science
& Business Media. pp. 390—. ISBN 978-3-540-38916-3. Archived from the original on 8 September 2017.

Citation: Vibhavari M. Chatur et al. Ijppr.Human, 2022; Vol. 24 (1): 145-156.



www.ijppr.humanjournals.com

14. Population Reports: Injectables and implants. Department of Medical and Public Affairs, George
Washington University. 1987. The Population Council also plans to test vaginal rings with two other progestins,
ST-1435 and levonorgestrel acetate, alone and combined with ethinyl estradiol (168).

15. Crabbé P, Archer S, Benagiano G, Diczfalusy E, Djerassi C, Fried J, Higuchi T (March 1983). "Long-
acting contraceptive agents: design of the WHO Chemical Synthesis Programme". Steroids. 41(3): 243
53. doi:10.1016/0039-128X (83)90095-8. PMID 6658872. S2CID 12896179.

16. 1UD. (n.d.). plannedparenthood.org/learn/birth-control/iud

17. World Health Organization (WHO) [webpage on the Internet] Selected Practice Recommendations for
Contraceptive Use. 2014. [Accessed July 12, 2016]. Available
from: http://apps.who.int/iris/bitstream/10665/43097/1/9241562846.pdf.

18. U.S. Department of Health and Human Services Office of Population Affairs: "Intrauterine Device (IUD)
Fact Sheet.”

19. Mayo Clinic Staff. (2018). Mirena (hormonal 1UD). mayoclinic.org/tests-procedures/mirena/about/pac-
20391354

20. Mayo Clinic Staff. (2018). ParaGard (copper IUD). mayoclinic.org/tests-procedures/paragard/about/pac-
20391270

21. Ono S, et al. (2017). A retrospective cohort study of the risk factors for secondary infertility following
hysteroscopic metroplasty of the uterine septum in women with recurrent pregnancy loss. DOI:
doi.org/10.1002/rmb2.12072

22. Association of Reproductive Health Professionals: Health Matters Fact Sheets: Copper T IUD," "Non-
hormonal Contraceptive Methods."

23. The intrauterine device (IUD). (n.d.) .pamf.org/teen/sex/birthcontrol/iud.html

24. https://www.uofmhealth.org/health-
library/d00557al#:~:text=Levonorgestrel%20is%20a%20female%20hormone, for%203%20t0%206%20years.
25. Mirena (prescribing information). Whippany, N.J.: Bayer Healthcare Pharmaceuticals Inc.; 2014.
https://mirena-us.com/hcp/index.jsp?WT.mc_id=MIS119497&WT .srch=1. Accessed Oct. 12, 2017.

26. Pakarinen P, Toivonen J, Luukkainen T. Randomized comparison of levonorgestrel- and copper-releasing
intrauterine systems immediately after an abortion, with 5 years’ follow-up. Contraception 68(1); 31-34, 2003
27. Ramachandran D, Salem RM. “New Findings on Contraceptives,” Population Reports, Series M, No. 20.
Baltimore, INFO Project, Johns Hopkins Bloomberg School of Public Health, June 2008

28. White MK, Ory HW, Rooks JB, Rochat RW. Intrauterine device termination rates and the menstrual cycle
day of insertion. Obstet Gynecology1980; 55: 220-224

29. Andersson K, Odlind V, Rybo G. Levonorgestrel-releasing and copper-releasing (Nova T) 1UDs during five
years of use: A randomized comparative trial. Contraception 49: 56-72, 1994

30. Grimes DA, Schulz KF. Antibiotic prophylaxis for intrauterine contraceptive device insertion. Cochrane
Database System Rev. 2001;(1):CD001327 Update in: Cochrane Database System Rev 2001;(2):CD00

31. Hatcher RA, Trussell J, Stewart F, et al. Contraceptive Technology 17th Ed. New York: Contraceptive
Technology Communciations, Inc. 1998

32. International Contraception Access (ICA) Foundation. LNG IUS: Training Manual for Family Planning.
2004

33. Andersson K, Mattsson LA, Rybo G, Stadberg E. Intrauterine release of levonorgestrel — a new way of
adding progestogen in hormone replacement therapy. Obstet Gynecol. 1992; 79:963-967.

34. Megan N.B., Paul D.B., The levonorgestrel-releasing intrauterine system: Safety, efficacy, and patient
acceptability Therapeutics and Clinical Risk Management 5(3):561-74D0I:10.2147/TCRM.S5624July 2009.

35. Riphagen FE. Intrauterine application of progestins in hormone replacement therapy: a
review. Climacteric. 2000; 3:199-211. [PubMed] [Google Scholar]

36. Hampton NR, Rees MC, Lowe DG, Rauramo I, Barlow D, Guillebaud J. Levonorgestrel intrauterine system
(LNG-1US) with conjugated oral equine estrogen: a successful regimen for HRT in perimenopausal
women. Hum Reprod. 2005; 20:2653-2660. [PubMed] [Google Scholar

37. ACOG Committee on Practice Bulletins-Gynecology. ACOG practice bulletin. Clinical management
guidelines for obstetrician-gynecologists. Number 59, January 2005. Intrauterine device. Obstet Gynecol. 2005;
105:223-232. [PubMed] [Google Scholar]

Citation: Vibhavari M. Chatur et al. Ijppr.Human, 2022; Vol. 24 (1): 145-156.



www.ijppr.humanjournals.com

38. https://lwww.webmd.com/drugs/2/drug-20417-4300/levonorgestrel-intrauterine/levonorgestrel-releasing-5-
year-system-intrauterine/details

39. Baldaszti E, Wimmer-Puchinger B, Loeschke K. Acceptability of the long-term contraceptive
levonorgestrel-releasing intrauterine system (Mirena): a 3-year follow-up study. Contraception. 2003
Feb;67(2):87-91. [PubMed] [Google Scholar]

40. Radesic B, Sharma A. Levonorgestrel-releasing intrauterine system for treating menstrual disorders: a
patient satisfaction questionnaire. Aust N Z J Obstet Gynaecology. 2004; 44:247.

41. Backman T, Huhtala S, Luoto R, Tuominen J, Rauramo |, Koskenvuo M. Advance information improves
user satisfaction with the levonorgestrel intrauterine system. Obstet Gynecol. 2002; 99:608-613.

42. Varma R, Soneja H, Bhatia K, et al. The effectiveness of a levonorgestrel-releasing intrauterine system
(LNG-1US) in the treatment of endometrial hyperplasia — a long-term follow-up study. Eur J Obstet Gynecology
Reprod Biol. 2008; 139:169-175.

43. https://www.uofmhealth.org/health-library/d00557al

44, John P. Cunha, DO, FACOEP. MIRENA Last updated on RxList: 8/25/2021

45, Dustin J.C., Levonorgestrel-releasing intrauterine systems for long-acting contraception: Current
perspectives, safety, and patient counseling October 2016 International Journal of Women's Health Volume
8:589-598DO0I: 10.2147/IJWH.S99705https://medlineplus.gov/druginfo/meds/a613047.html

46. Clark TJ, Neelakandan D, Gupta JK. The management of endometrial hyperplasia: an evaluation of current
practice. Eur J Obstet Gynecology Reprod Biol. 2006; 125:259-264.

47. Megan N Beatty and Paul D Blumenthal. The levonorgestrel-releasing intrauterine system: Safety, efficacy,
and patient acceptability. Therapeutics and clinical risk management: 2009; 5: 561-574

Author Name — Corresponding Author
Image Vibhavari M. Chatur

Author -1 Rasiklal M. Dhariwal Institute of Pharmaceutical Education
and Research.
Telco Road, Chichwad,Pune

Nazma M. Ansari

Image Rasiklal M. Dhariwal Institute of Pharmaceutical Education
and Research.
Author -2 _
RMDIPER,Telco Road, Chichwad,Pune
Sanjay G. Walode
Image Rasiklal M. Dhariwal Institute of Pharmaceutical Education
and Research.
Author -3

RMDIPER,Telco Road, Chichwad,Pune

Citation: Vibhavari M. Chatur et al. Ijppr.Human, 2022; Vol. 24 (1): 145-156.




