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Abstract: The history of drug discovery is an important part of the history of medicine and
public health. From ancient remedies to molecular drugs, drug discovery has come a long way, and
the evolutionary process of drug discovery has significantly changed the treatment of diseases
worldwide. This article provides a detailed account of the milestones in drug discovery, tracing its
historical roots, its significant achievements, and including drug discovery in the present day.
Starting from the earliest use of plants and minerals as medicines, it traces the course of drug
discovery, highlighting the important therapeutic approaches. The most prominent examples are the
discovery of antibiotics, vaccines, and modern biotechnological methods for drug discovery. This
article also critically analyzes the stages of drug discovery, physicochemical, analytical,
pharmaceutical, screening, acute and chronic toxicity studies on experimental and experimental
animals, including pharmacokinetics, pharmacodynamics, anatomical and morphological, clinical
trials, and regulatory mechanisms. In addition, it compares the drug discovery processes for different
diseases, from infectious to chronic, considering the unique challenges and successes inherent in
each. Ultimately, the review considers the future of drug development, which is focused on the
development of targeted medicine and targeted therapy. The literature review reflects not only the
advances in development but also the ethical and practical issues that affect drug development today.
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Annomayun: Oapvi-oapmexmepou mabyyHYH MApPblXbl MEOUYUHAHBIH JHCAHA KOOMOYK
CanamammulKmvlH MAPLIXbIHLIH MAaHUuLyy beayey. bativipkel 0apvl-Oapmexkmepoen MOneKyIanbIK
oapwvi-Oapmexmepee deliun O0apvl-0apmexmepou madyy y3axK #condy 0acvln emmy JHcana Oapol-
oapmekmepou madyyHyH 360JII0OYUSIBIK NPOYECCU OYUHO JHCY3Y OOIOHYA 00PYAAPObL OAPLLIOOHY OUp
Koliina ezeopmmy. byn maxanada dapwi-Oapmexmepou mabyyoazbl MAAHUNYy OKYALAp, AHbIH
MAapwIXblll MAMbIPbL, MAAHUTLYY HCEMUWKEHOUKMEPU HCAHA A3bIPKLL YYYpOazsbl 0apbl-0apmeKmepou
maoyy HOHyHOO KeHupu basanoanam. OCymOyKkmop MeHeH MuHepanoapobl 0apvl Kamapvl aieay
KOJIOOHZOHOOH Mapmvin, 0apbl-0apMeKmepou maobdyyHYH MHCYPYUYH Ua2blIObIPbIN, MAAGHULYY
Mepanusiblk  bIKManapovl baca Oeneunetim. OH KOPYHYKMYY MUCAIOAPAHMUOUOMUKMEPOU,
BAKYUHANAPObL HCAHA 0apbl-0apmekmepou mabyyHyH 3amMandan OUOMEXHONOSUSILIK bIKMALAPbIH
mabyy. Byn maxanaoa owonOOU sne oapvl-Ooapmexkmepou  maodyy, GUIUKATLIK-XUMUSIBIK,
AHATUMUKATBIK, (PapmMayeemuKaibiK, CKPUHUHE, IKCNEPUMEHMANObIK HCAHA IKCNEPUMEHMANObIK
Jrcanvloapnap O0HYA KYpY JHCAHA OHOKOM MOKCUKOLOSUSIBIK USUTOOONOPOYH, AHbIH UYUHOE
Gapmaxokunemuxa, GapmMakoOUHAMuKa, aHAMOMUSIBIK HCAHA MOPQONOCUANBIK, KIUHUKATBIK
CHIHOOIOP AHCAHA HCOH2O canyy mexanusmoepu CoiHUbLL MAn00020 anviHam. Mbinoan mulKkapsl, an
ap Kaumoau oopynap YuyH 0apbl-oapmexmepou madyy npoyeccmepuH, Hcy2yumyyoaH 6HOKOmo
yetiul, ap OupuHe MyHo30yy YHUKALOYY KblUbIHUbLIBIKMAPObl HCAHA UUSUTUKMEPOU ICKe A1)y MEHEH
canviumuipam. AKvipbl, KaApoooo MAKCAmmyy MeOUYUHAHbL JHCAHA MAKCAmmyy mepanusmbl
OHYKMYpYYyee Oazblmmanean 0apvloapmekmepou  uwimen UbleYVHVH — Keleuecu  Kapaiam.
Aoabusmmapobsl Kapan 4vieyyoa OHy2yy0e2y HcemuuKeHOUKmep eana smec, Oy2yHKy KyH0o 0apbl-
oapmekmepou uuwimen uvleyyed mMaacup SMmMKeH SMUKAIbIK JHCAHA NPAKMUKAIbIK macenenep 0a
YacbLIObIPBLICAH.

Hezuzeu co300p: oOapwi-Oapmexmepou uuimen uUbleYYHVH 960MIOYUACHL, MEOUYUHAHBIH
mapwvixvl, KOOMOYK CALAMAMMbBIK CAKMOO, OAUbIPKbL 0apbl-OapMeKmep, 6CyMOYKmMeop, MUHepaioap,
dapul-oapmexmepou maobyy, 0apblloo bIKMALAPbl, OHOYPYWMYH 3AMAHOAN bIKMALApsl, OHYeYy
Cmaousicel  mandoo,  Gapmayeemura,  CKpUHUHZ,  IKCHEPUMEHMANObIK  JcaHvloapuap,
Gapmaxokunemuxa, @DapmMakoOUHAMUKA, MOpP@ONocUs, KIUHUKATBIK —CLIHOOLOD, — HCY2YUIM)Y
oopynap, Keueoeunep, ulleuiukmep, MaKkcammyy mepanus, SMuKaiblk macenenep.

Annomavusncer: Vicmopus omxpwbimusi J1eKApPCME AGIAEeMCs 8ANHCHOU YACbIO UCOPUU
MeOuyuHvl U o0buecmeeHno20 30pasooxparenus. Om OpesHUX J1eKAPCMEEHHbIX Cpeocms 00
MONEKYNAPHBIX TeKAPCMeE OMKPbImue 1eKapcme npouiio 00N2Ull Nymv, U I60TIOYUOHHbBLL NPOYecc
OMKPbIMUSL IeKAPCME 3HAUUMENbHO USMEHUL Memoobl JeyeHus: 3a001e6anull 80 6cem mupe. B smoti
cmamve NOOPOOHO PACCKA3bIBAEMC sl 00 OCHOBHBIX IMANAX CO30AHUSL TIEKAPCME, NPOCIEHCUBAIOMCS
UX ucmopuueckue KOpHu, 3HavumenbHvle OOCMUNCEHUs, d MaKice 00 OMKPLIMUU 1eKapcme 8 Haulu
OHu. Hauunas ¢ camoco panHe20 UCHONbL308AHUS PACMEHUNl U MUHEPAlo8 6 Kaiecmee
JIeKAPCMBEHHLIX CPeoCme, 8 HeM NPOCIeHCUBAeMcs NYymb CO30AHUs JeKapCms, 0C8eujaromcs
8adicHble mepanegmuyeckue nooxoovl. Haubonee sapxumu npumepamu A6IAIOMCA OMKpbIMUe
AHMUOUOMUKOS, 8AKYUH U COBPEMEHHLIX OUOMEXHONO0SUYECKUX MEemOo008 CO30aHus ekapcme. B
MOl cmamve Mmakice KPUMmu4eckKy anatusupyiomcs 2mansvl cO30aHUs JIeKAPCMBEHHbIX CPEOCma,
@uszuko-xumuueckue, aHarumuieckue, hapmayesmuyeckue, CKPUHUH208ble, UCCIe008aHUA OCMPOLL
U XPOHUYECKOU MOKCUYHOCMU HA NOOONBIMHBIX JHCUBOMHBIX, 6KIIOYASL (DHAPMAKOKUHEMUKY,
Gapmarxoounamuxy, amamomo-mopgonozudeckue, KIUHUYECKUE UCHLIMAHUA U  MeXaHU3Mbl
peaynayuu. Kpome moeo, 6 nem cpasHuaromcs npoyeccvl paspabomku 1ekapcme om pasiuyHblxX
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3a6one6anuil, om UHEDEKYUOHHBIX 00 XPOHUUECKUX, C YUEMOM YHUKAIbHLIX NpobieM U YCHexos,
NPUCYUX KAAHCOOMY U3 HUX. B koneunom cueme, 6 0630pe paccmampueaemcs Oyoyujee paspabomxu
JIeKapCcme, KOmopoe cOCPeOONOYeHO HA PA38UmuL mapeemnol MeOUyUuHsl U MmapeemHou mepanuu.
O630p rumepamypsi ompasicaem ne moibKo 00CMUNCEHUs 8 001ACmU pa3padbomKu, HO U dMuUYecKue
U npaKmuyecKue 6ONPOCHl, KOMopbvle GIULIOM HA PA3PAOOMKY LeKaApPCme ce200Hs.

Knioueevie cnosa: Isontoyus pazpabomiu ieKapcme, UuCmopus Meouyunsl, 0oujecmeeHHoe
30pasooxpanenue, OpesHUe JeKaAPCMBEHHbIe CPeOCmed, pPACMmeHUs, MUHepalbl, OmMKpblmue
JleKapcmea, Memoobl Jiedenus, CoOBpeMeHHble MeModbl NPOU3B00CMEA, AHAIU3 CMAOUU pa3padoOmKuU,
Gapmayesmuueckue npenapamol, CKpUHUHZ, HOOONBIMHbIE IHCUBOMHbIE, (HAPMAKOKUHEMUKA,
dapmaroounamura, mopghonocus, KIUHUYECKUE UCNbBIMAHUS, UHDEKYUOHHbIe 3a001e8aHUsl,
npobnemsl, ycnexu, mapeemuas mepanus, IMudecKue 0NPocyl.

Introduction. The process of drug development is central to the history of modern medicine.
While treatment methods have changed over thousands of years, it is only in recent centuries that
the scientific disciplines and techniques of modern drug development have emerged. Progress has
been marked by enormous advances, from the discovery of crude natural remedies to the modern
era of high-tech drugs and biologics [1].

Drug development is more important than ever. With cancer, diabetes, heart disease, and viral
infections spreading around the world, new and improved treatments have never been more needed.
Additionally, the COVID-19 pandemic has demonstrated that we must be able to create drugs and
vaccines as quickly as possible to meet new challenges. Understanding how drug development has
evolved provides great insight into the history of disease treatment and why some challenges still
persist [6].

Although there are many reviews of individual drugs or drug classes, few provide an overall
history of drug development spanning several centuries and highlighting not only the scientific
advances but also the socio-cultural and ethical aspects of drug discovery. This article will fill this
gap by providing a comprehensive overview of the history, methodology, and challenges of drug
development [8].

The main objective of this article is to provide a historical overview of drug development, its
evolution, the drug development process, and its impact on disease treatment. By examining the
historical overview, it is revealed how and why certain treatments for various diseases emerged and
their impact on public health in general. In this regard, the following tasks need to be addressed:

= Trace the history and landmarks of drug development, from ancient medicine to modern
biotechnological advances and genetic engineering.

=  Comparison of drug development methodologies such as preclinical trials, clinical trials,
and regulatory mechanisms for these processes.

= To conduct a comparative study of developments in the field of drug development for
different diseases.

= To discuss the ethical, social, and economic issues associated with drug development.

Materials and research methods. The history of pharmacology dates back to ancient times. The
Egyptians, Greeks, Chinese, and Indians used natural materials such as plants, minerals, and animal
products for medicinal purposes. In ancient Egypt, medicines were made using plants such as aloe
vera and myrrh, and the Greek physician Hippocrates established early principles of medical practice
[9].

In ancient times, natural remedies and herbal medicine were used, and most of the treatments are
still used today, but with modifications. For example, willow bark was used in ancient times to treat
pain, and later it was discovered that the bark contains salicin, which is the main component of aspirin.

In China, traditional Chinese medicine has made extensive use of herbal preparations such as
ginseng and ephedra. The Ayurvedic tradition in India has also used plants such as turmeric and
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ashwagandha for thousands of years, some of which are now gaining acceptance in Western medicine
for their anti-inflammatory and antioxidant effects.

The scientific revolution of the 16™ and 17" centuries and the modern foundations witnessed
significant advances, especially with the development of scientific methods [4, 6]. One of the most
significant people of this time was Paracelsus, a Swiss physician who abandoned the medieval reliance
on humors and established the practice of chemistry in medicine. Paracelsus argued that chemicals
and minerals, if used correctly, could have therapeutic properties. This laid the foundation for the
establishment of pharmacology as a science. During this period, opium and mercury entered
mainstream medicine as treatments for disease, although their toxicity was not yet fully appreciated.

The 19 century was a revolutionary era of discoveries in the industrialization of drug production,
primarily due to the Industrial Revolution and the rise of pharmaceutical companies. The process of
isolating morphine from opium and quinine, used to treat malaria, opened up a new world of drug
production. Perhaps the most revolutionary moment in drug discovery was in 1928, when Alexander
Fleming discovered penicillin, the first true antibiotic. This discovery saved millions of lives and
radically changed the course of medical history [2].

In the development of synthetic drugs, the role of chemistry is great and the mass production of
drugs laid the foundation for the modern pharmaceutical industry. Drugs such as aspirin and
barbiturates were two of the first widely used synthetic drugs [4].

The 20" century is the “Golden Age” of pharmaceutical innovation, with the rise of biotechnology
and the pharmaceutical industry as a well-organized industry. The production of penicillin and the
discovery of many antibiotics, antihistamines, and anesthetics changed the outcome of patient care.
The discovery of insulin in the 1920s allowed diabetes to be controlled, saving millions of lives [3].

There was a rise in vaccination and immunology. The development of the polio vaccine,
discovered by Jonas Salk in the 1950s, was one of the greatest public health achievements [5]. In
the second half of the 20" century, attention shifted to gene therapy, immunotherapy, and biologics.
This revolutionized the treatment of chronic diseases, cancer, and autoimmune diseases. The 21st
century has the advantage of being the century of biotechnology and genomics, and their advent has
changed the way drugs are developed today. The successful completion of the Human Genome Project
in 2003 revealed the secrets of our genetic code, paving the way for personalized medicine. Drugs are
now designed based on the genetic makeup of patients, especially in cancer therapy using targeted
drugs and immune checkpoint inhibitors [7].

The COVID-19 pandemic has captured the world’s attention, highlighted mRNA vaccine
technology, and demonstrated how quickly new treatments can be developed using modern
biotechnology techniques [13].

Research results and their discussion. The drug development process includes preclinical and
clinical phases of drug evaluation. Pharmaceutical development begins with the discovery of a
molecule that has the potential to treat a disease. Scientists typically screen thousands of potential
drugs to identify those that show the most promise for successful treatment. The substance then
undergoes preclinical testing, during which its efficacy and toxicity are determined in test animals
[11].

When preclinical results are encouraging, the drug moves on to phase I clinical trials, which focus
on safety and dosing in a small group of healthy people. In phase II trials, the volunteer groups are
further expanded to include patients, and the efficacy of phase III clinical trials in larger groups of
people is established, and the efficacy is again tested with monitoring of drug side effects [12].

After passing clinical trials, the drug receives approval from regulatory agencies such as the FDA
or EMA (Emergency Management Agency). Once a drug is on the market, post-marketing surveillance
or phase IV trial surveillance is conducted and its effects on a wider population are monitored. Phase
V is useful for identifying any long-term effects that were not detected in clinical trials.

The drug has the following advantages. Increasing life expectancy through treatment of diseases
such as cancer and HIV that were once considered a death sentence. Complex methods such as targeted
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therapy allow drugs to act directly on the mechanisms of disease occurrence and reduce side effects.
Use of vaccines with preventative measures has reduced the incidence of infectious diseases
worldwide, helping to eradicate diseases such as smallpox. The cost of drug development, as it is an
expensive and time-consuming process and only a few drugs make it to market. Despite rigorous
testing, some drugs continue to cause serious side effects even after widespread use. Access to
medicines: Exorbitant drug prices and unaffordable health care are preventing many people around
the world from benefiting from new treatments [10].

Conclusion. Thus, in conclusion, it can be noted that drug development is a continuous search
that significantly improves human health. From penicillin to today’s advances in medicine, drug
discovery remains an evolving process tailored to the individual. In the future, advances in genetics,
biotechnology, and cost and ethical issues are widely used. Therefore, it is necessary to address the
issue of accessibility of drugs that can benefit all of humanity.
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