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ABSTRACT: Cancer is one of the leading causes of death worldwide, with over 1.6 million people affected yearly in the U.S. 
alone. Common treatments such as chemotherapy harm healthy cells and bring dangerous side effects. In the search for safer 
solutions, scientists have turned to a new field of study: targeted therapy. In the past decade, attention has shifted to the use of 
substances able to specifically target and identify cancer cells, minimizing harsh side effects and damage to healthy organs. With 
the success of targeted therapy like antibody-drug conjugates, a new area of research known as small molecule-drug conjugates has 
risen. A relatively new field, small molecule-drug conjugates are a more cost-effective and efficient treatment for eliminating cancer. 
With its unique mechanisms and potential to eliminate cancer cells quicker than previously targeted therapies, small molecule-
drug conjugates present a new perspective on therapeutics. Using current preclinical and clinical data, this review examines the 
potential and future of small molecule-drug conjugates, emphasizing comparisons to existing treatments. In addition, this review 
highlights its novel scientific mechanisms while identifying critical research areas for a better understanding of targeted cancer 
therapy.
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�   Introduction
As the second leading cause of death in the world, cancer 

involves the rapid, uncontrollable growth of specific body cells 
with the ability to spread to other parts of the body.¹,² Current 
treatments for cancer, such as chemotherapy, involve cytotoxic 
agents to prevent the rapid division of these cancerous cells.³ 
While effective, these traditional chemostherapeutic agents 
lack both specificity and selectivity.⁴ Generally, these highly 
toxic agents cannot distinguish between healthy and cancer 
cells, killing any cell that grows and divides quickly. This failure 
of cell distinction leads to many adverse side effects, including 
hair loss, fatigue, nausea, and mouth sores.⁵

In the 1900s, Paul Ehrlich, a Nobel Prize-winning German 
scientist, envisioned a ‘magic bullet’ that rationally targeted dis-
eases with the ability to distinguish between healthy and cancer 
cells.⁶ Now, nearly a century later, his vision has become a reality 
known as targeted therapy, the backbone of precision medicine. 
As selective alternatives, targeted therapies not only decrease 
unwanted toxic exposure to healthy cells but also promote the 
safety and efficacy of therapeutics. Modern targeted anticancer 
treatments include kinase inhibitors, monoclonal antibodies, 
antibody-drug conjugates (ADCs), small molecule-drug conju-
gates (SMDCs), and more.³ In recent years, ADCs have risen in 
popularity and become promising sought-after research areas. 
With 12 ADCs on the market, such as trastuzumab deruxte-
can, trastuzumab emtansine, and brentuximab vedotin, ADCs 
are being pursued by powerful biotechnology companies such 
as Genentech, Seagen, and ImmunoGen.⁷,⁸ ADCs consist of a 
tumor-specific antibody attached to a potent chemotherapeu-
tic agent via a linker. Seagen’s ADC brentuximab vedotin, for 
example, consists of an anti-CD30 monoclonal antibody and 

monomethylauristatin E to treat Hodkin’s lymphoma.⁷ The 
antibody specifically targets surface proteins highly expressed 
on cancerous tumor cells. Once successfully internalized, the 
ADC and its linkers are broken by lysosomal enzymes, and the 
active drug is released to inhibit the assembly of microtubules 
essential for cell division. Because ADCs are a targeted therapy, 
they reduce the side effects compared to chemotherapy. ADCs 
are often limited by extravasation into nearby areas, premature 
drug release, in vivo selectivity, and malignant accumulation 
in healthy organs. Because of these properties, ADCs are not 
entirely without side effects either.³

SMDCs, although similar to ADCs, present a more cost-ef-
fective and rapid treatment with simpler synthesis processes.⁹ 
Unlike antibodies in ADCs, SMDCs use targeting ligands, 
molecules that bind to a specific receptor overexpressed in 
cancerous cells. Because targeting ligands are both smaller 
and lighter than traditional antibodies, SMDCs have a dras-
tically smaller size and molecular weight, allowing for quicker 
and easier penetrating tumors. SMDCs consist of 4 parts: a 
targeting ligand, linker or spacer, cleavable bond/bridge, and 
cytotoxic agent.³,⁴ With a variety of SMDCs currently un-
dergoing clinical review, SMDCs bring a new perspective 
to cancer treatment and targeted therapy. This review article 
aims to highlight distinctive mechanisms, evaluate efficacy 
compared to already existing therapies, and present a critical 
discussion of the potential of SMDCs through analysis of cur-
rent conjugates under preclinical and clinical development.
�  Discussion
Targeting Ligands:
The targeting ligand is a crucial element to SMDCs as it 

serves a similar function to the antibodies of ADCs. Most 
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targeting ligands function by attaching to a receptor overex-
pressed on the surface of cancerous tumors and proceed to 
enter the cell via an endocytosis process. Some receptors can 
then resurface to the cell's surface to bind to another targeting 
ligand. Selection of both the targeting ligand and its receptor 
requires extensive review because the safety, drug concentra-
tion, and SMDC success rate largely depend on the targeting 
ligand.⁷

The targeted receptor must be overexpressed in cancer cells 
compared to normal cells. An ideal minimum rate would be 
three times overexpression. In current SMDC development, 
however, most are categorized into the 2-3 times overexpres-
sion range. Furthermore, it’s essential to consider both the 
receptor recycling rate and the nature of healthy cells compared 
to cancer cells.¹⁰ A majority of normal tissues are non-mitotic, 
while cancer tissues are. Thus meaning that normal tissues are 
less sensitive to antimitotic chemotherapeutic agents. Cancer 
tissues also require and absorb much more nutrients to sustain 
their rapid growth, increasing their sensitivity to therapies and 
receptor recycling rate. Because the recycling rate is faster in 
cancerous cells than in healthy cells, SMDCs can enter cancer-
ous cells faster, allowing more SMDCs to be absorbed by the 
cell in a similar amount of time.¹⁰,¹¹

When selecting a targeting ligand, an essential factor to 
consider is the binding affinity, as it is inversely proportional to 
the concentration of the cytotoxic agent. The higher the bind-
ing affinity of a ligand, the lower the drug dose is needed to 
achieve the desired receptor saturation. High binding affinities 
thus simultaneously decrease the risks and toxicity to healthy 
cells from the cytotoxic drug.³ From recent data on SMDC 
development, it has been analyzed that 10 Kd is the maximum 
dissociation constant value of the ligand affinity for their re-
ceptors.¹⁰ If ligands cannot meet this requirement, ligation of 
multiple ligands to the same anti-cancer payload is possible 
and compensates for the inadequate ligand affinity. For exam-
ple, the Paclitaxel conjugate has a median lethal dose of LD50 
with a peptide ligand of about 2.5μM but was increased to 
160nM simply by adding a second targeting peptide to the 
conjugate.¹⁰ A possible downside of multiple ligands exists in 
the increase in molecular weight. The size of ligands is crucial 
as they affect permeability and excretion. The larger the mo-
lecular weight, the more strenuous it is for therapeutic drugs 
to diffuse into tumors. Additionally, high molecular weight 
therapeutics are not easily excreted from the body, resulting 
in adverse toxicities to healthy cells.⁹ For more straightfor-
ward and more efficient conjugation, ligands also require a 
derivatizable functional group such as carboxylic acid, amine, 
alcohol, thio, etc. This permits easy attachment to the spacer 
via more straightforward chemical reactions. It has, however, 
been observed that such functional groups may interfere with 
interactions between the ligand and receptor and possibly ob-
struct the two from binding. Therefore, it’s crucial to consider 
functional group placement and ensure it lies in an area that 
will not interfere with binding.¹⁰

A wide variety of receptors and targeting ligands undergoing 
clinical or preclinical trials exist, and among these, a few recep-
tors have shown promising outcomes. A popular receptor is 

the folate receptor (FR), a glycosylphosphatidylinositol-linked 
membrane protein, and its corresponding ligand, vitamin fo-
lic acid (FA). Folic acid, known as folate, pteroyl-L-glutamic 
acid, and vitamin B9, is not biologically active. Its derivatives, 
however, perform the necessary biological functions.⁷ FR is 
poorly expressed on most cells but overexpressed in many can-
cers, including breast, lung, kidney, and colon. Over 80% of the 
cells in epithelial ovarian cancers alone express FR.³,¹⁰ Because 
of such properties, folate-linked drugs are quite common in 
trials.¹⁰ Vintafolide, otherwise EC145, is a microtubule-desta-
bilizing agent that inhibits mitosis using a water-soluble folate 
conjugate of desacetylvinblastine monohydrazide (DAVL-
BH). The DAVLBH drug moiety is linked to a hydrophilic 
folate-peptide compound with a cleavable disulfide bond.⁴,¹² 
Vintafolide reached a Phase 3 clinical trial before failing to 
demonstrate efficacy in progression-free survival in patients 
with ovarian cancer.¹³ There exist many similar SMDCs to 
vintafolide with a similar folate-vinca alkaloid SMDC such 
as vincristine (EC0275), vindesine (EC192), vinorelbine 
(EC1041), vinflunine (EC1044).⁴ A more well-known drug 
Gleevec (imatinib), is utilized as a payload such that folic acid 
acts as a ligand for the folate receptor. Common SMDCs with 
targeting ligands other than FA that are in or have been in 
the clinical review include glucose transporter 1 (GLUT1), 
aminopeptidase N (APN), and low-density lipoprotein recep-
tor-related protein 1 (LRP1), and prostate-specific membrane 
antigen (PSMA or FOLH1).³,⁴,¹⁴,¹⁵ Other less common and 
less expressed receptors, but still in sufficient quantities for 
use in targeted drug delivery, include somatostatin receptor 
2 (SSTR2), cholecystokinin type B receptor (CCKBR), and 
sigma non-opioid intracellular receptor 1 (SIGMAR1).¹⁰,¹⁶,¹⁷

Linker:
The linker connects the targeting ligand to the therapeutic 

payload and contains both the spacer and cleavable bridge. 
If the cytotoxic drug and targeting ligand is too close in 
proximity, receptor binding is interfered with, and a spacer 
is necessary.¹⁰ While linkers play a crucial role in receptor 
binding; incompatible linkers can lower binding affinity and 
cause undesirable intramolecular associations.³,⁴ One of the 
most significant advantages of the linker is that it can be 
modified to improve the hydrophilicity of the SMDC. Both 
the targeting ligand and therapeutic agent are hydrophobic 
to maximize membrane permeability and receptor affinity.⁹ 
This hydrophobicity caused by the targeting ligand leads to 
unnecessary interactions with lipoproteins, different recep-
tors, lipids, and membranes. Water-soluble spacers such as 
polysaccharides, PEGs, hydrophilic amino acids, and pepti-
doglycans are used to combat this. First-generation spacers 
were composed primarily of carbohydrates, acidic residues, 
and saccharo-amino acids. 

Second-generation spacers, however, have been improved 
and consist of glutamic acid and glutamine.³ PSMA-targeted 
imaging agents, for example, have increased affinities when 
ligand 2-[3-(1,3-dicarboxy propyl)-ureido]pentanedioic acid 
(DUPA) is connected via an alkyl chain of a minimum of 
6 atoms.¹⁰ Linkers must be able to withstand and remain 
stable during circulation in the blood. Unstable linkers will 
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induce less biological activity. In a SAR study done on fo-
late-DVLBH SMDCs, 2 SMDCs with non-cleavable 
thioether-based linkers, EC1142 and EC1177, showed sig-
nificantly less activity compared to related SMDCs with 
cleavable linkers.⁴
The primary pathway for self-cleaving linkers is receptor-me-
diated endocytosis. Once internalized via endocytosis, the 
SMDC complex reaches the lysosome, where the cytotox-
ic drug is released via deconjugation and kills the cancerous 
cell. Proper deconjugation is crucial, and select SMDCs en-
act elimination cascades into linkers to ensure all atoms of the 
spacer are removed from the released drug.³,¹⁰

Payload:
The therapeutic payload, or in other words, an active drug, 

is the central fragment of the SMDC designed to kill the can-
cer cell. The value of a payload, however, does not simply rely 
on the cytotoxicity of the drug. The FDA evaluates a payload 
based on efficacy and safety.³ It must thus follow strict criteria 
to ensure adequate elimination of cancer cells. It must be toxic 
enough to kill cells, avoid intracellular metabolism, and reach 
the intended target.¹⁰ To meet the criterion, it’s crucial to ex-
amine multiple aspects of the payload, including release rate, 
cell activity, intracellular stability, and binding affinity.⁹

Firstly, the potency of the payload depends on the type and 
number of receptors present on the surface of a single cancer 
cell. If the number of receptors is towards the smaller end of 
the spectrum, higher IC50 values of the payload are necessary 
to suffice for the loss in the amount of drug able to enter the 
cell. For receptors that exceed 1 million per cancer cell, a gen-
eral IC50 value of 10nM is necessary. For receptors with over 
100 million per cancer cell, however, a minimum IC50 of 1 μM 
is sufficient. Current and past SMDCs in trials have stayed 
in the low nanomolar or submicromolar ranges, such as Mi-
tomycin C and Epothilone.⁴ While the payload's efficacy can 
be increased by adding more warheads to the same targeting 
ligand, it is a unique approach as such synthesis proves to be 
a difficult challenge. It is much more time and cost-effective 
to develop a single drug with tenfold higher potency than to 
attach ten payloads of lower potency to the same ligand.¹⁰ A 
notable exception, however, is GRN1005 (ANG1005), a pep-
tide-drug conjugate with three molecules of paclitaxel attached 
to its ligand; paclitaxel is a common drug used in chemother-
apy. Unfortunately, it was discontinued and never reached a 
Phase 3 study.²²,²³

Cytotoxic agents kill cancer cells by inhibiting the funda-
mental cellular functions necessary to survive, such as DNA 
replication, cytokinesis, anti-apoptotic processes, and protein 
synthesis. More rare agents aim to block essential metabol-
ic mechanisms, such as glycolysis, glutaminolysis, and sugar 
transport but require a more specific design and consider-
ation. To inhibit such biological functions, easily modifiable 
functional groups are necessary, such as carboxyl, amines, 
sulfhydryl, aldehyde, etc. It is also essential to consider the 
membrane permeability of payloads as released drugs must be 
able to escape the encapsulating endosome to begin the cancer 
cell elimination process. Targeted therapies have often found 
membrane permeability to be a difficult obstacle: Research has 

lead to premature drug release and additional toxicity. Recent 
research has shown hope for thio-substituted pyridazinedi-
ones as linkers for their stability to blood thiols and trigger 
in cleavable linker design. It undergoes substitution in the 
presence of glutathione (GSH), a substance found to exist in 
high concentrations intracellularly.¹⁸

Cleavable Bridge:
SMDC efficacy depends on the reliability of the cleavable 

bridge to release the cytotoxic payload at the right location 
and rate. Unstable cleavable bridges will release the drug be-
fore it reaches the tumor destination, while bridges unable to 
release the drug once inside the cell are less effective. There 
exist two popular triggering methods: the use of disulfide 
bond-based linkers or pH-sensitive cleavable bridges.⁹

The pH-sensitive bridges are popular because most endo-
somal compartments are acidic, creating a lower intracellular 
pH.⁴ These bridges maintain stability during circulation at a 
pH of 7.4 but aim to cleave at the pH of endosomes (pH 
5.5-6.2) and lysosomes (pH 4.5-5.0). This method has proved 
successful in Pfizer’s Mylotarg (gemtuzumab ozogamicin) 
ADC. Although the success of pH-sensitive bridges, many 
new drugs in development are moving away from acid-cleav-
able bridges due to low selectivity and difficulty synthesizing 
accurately.¹⁹

On the other hand, disulfide bonds have also been applied 
to a vast range of drug delivery designs in SMDCs. The ADCs 
Mylotarg and Besponsa, both from Pfizer and a pH-sensitive 
hydrazine linker, also use reducible disulfides, showing great 
clinical success.¹⁹ The mechanisms are activated by the en-
zymes thioredoxin (TRX) and glutaredoxin (GRX), which 
are responsible for initiating the cleavage of disulfide bonds 
and are generously available inside cancer cells. The downside, 
however, lies in the unsecure stability of such disulfide bonds. 
Research has also shown that disulfide linkers can become 
unstable due to the abundance of free thiol compounds such 
as GSH, cysteine, and homocysteine found outside the tumor 
cells, such as in red blood cells.²⁰

Other successful cleavable bridges originating from use 
in ADCs are now also being investigated for use in SM-
DCs. Currently, a class of enzyme cleavable linkers has 
risen to become a popular research topic in ADCs known 
as dipeptide-containing linkers. Most ADCs in clinical trials 
contain some form of a dipeptide-containing linker, includ-
ing FDA-approved brentuximab vedotin.¹⁹ Valine-Citrulline 
(VCit) dipeptide linkers are one of the most common dipep-
tide linkers as they can be found in various successful ADCs, 
such as Adcetris. During a study on current VCit linkers 
Val-Cit, Ser-Val-Cit, and Glu-Val-Cit, Glu-Val-Cit demon-
strated strong stability over 14 days in mouse plasma, while 
the other two fully hydrolyzed.²¹ VCit linkers target cathep-
sin B, a cysteine protease overexpressed in a wide range of 
cancerous tumors. VCit linkers, especially Glu-Val-Cit, pro-
vide a more stable and specific option for cleavable linkers.¹⁹

Besides those mentioned above, other successful cleavable 
linkers exist, such as glutathione (GSH), peroxiredoxins, 
thioredoxin, NADH, and NADPH.³ While non-cleavable 
bridges also exist, research has revealed that such SMDCs 
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shown that peptides, oligonucleotides, antibodies, and proteins 
do not diffuse passively across lipid bilayers, partly due to their 
high molecular weights, charges, and size. Instead, alternatives 
such as cell-permeating peptides, pore-forming fusogenic or 
cationic lipids, and photothermally activated complexes have 
all been considered and investigated.¹⁰ More research in this 
area is needed to evaluate SMDCs and their endosomal escap-
ing abilities properly.
�   Conclusion
SMDCs in Comparison:
With a wide range of cancer therapies emerging, SMDCs 

stand out with their effective and cost-efficient approach. As 
a targeted treatment, SMDCs have fewer side effects than 
chemotherapy.²⁴,²⁵ Chemotherapy involves only a cytotoxic 
payload, while SMDCs have targeting ligands and spacers for 
a more complex but targeted approach. SMDCs can reduce 
unwanted toxicities, a key fault in chemotherapy. Because SM-
DCs also contain water-soluble spacers and linkers, such as 
polysaccharides and hydrophilic amino acids, the hydrophilici-
ty of SMDCs is greatly improved. For chemotherapy, however, 
water solubility was a limiting factor for many first-line an-
ticancer agents such as paclitaxel (PTX) and camptothecin 
(CPT).⁴ SMDCs also consist of different parts, permitting 
each section to be modified for optimal drug properties. Che-
motherapy, unfortunately, is less flexible due to only consisting 
of a cytotoxic drug. From the ligand's type and size to the 
spacer's length and stability to the cleavable bridge's rate of 
dissociation to the strength and number of payloads, SMDCs 
have a variety of modifiable factors. This allows for more pos-
sibilities, research, and control over side effects.

SMDCs also have a variety of additional applications be-
sides those previously discussed. For one, SMDCs have proven 
to be effective in radionuclide therapy. Targeted drug delivery 
therapies are used to clinically diagnose malformations and 
metastasized cells by combining targeting ligands with radionu-
clides. The first SMDC to pass clinical trials and be approved, 
Lu¹⁷⁷-DOTATATE, is a radioactive isotope conjugated to so-
matostatin used for the treatment of gastroenteropancreatic 
neuroendocrine tumors.³³ Results reveal Lu¹⁷⁷-DOTATATE 
resulted in both lowered toxicity and higher efficacy than so-
matostatin or radioisotope therapy alone.³ SMDCs are also 
used in cancer diagnosis when conjugated with cancer-im-
aging agents. Such SMDCs with radio-imaging molecules 
or fluorescence allow scientists to inspect cancerous tumors 
for diagnosis and surgery. Some diagnostic strategies include 
an SMDC with a fluorophore conjugated to a drug, known 
as fluorophore-drug conjugates.²⁶ These technologies provide 
scientists with highly specific illuminated pathways of trans-
port, real-time drug monitoring, and drug distribution.

ADCs and SMDCs are similar, with their only physical dif-
ference being an antibody versus a small molecule targeting 
ligand. While both serve as targeted treatments and reduce 
unnecessary toxicities to healthy cells, their differences lie in 
permeability and production. Because antibodies are much 
larger than small molecule targeting ligands, ADCs have a 
notably more considerable molecular weight and size than 
SMDCs. Their large size is the basis of tissue penetration 

being a difficult challenge to overcome.²⁷ SMDCs’ lower mo-
lecular weights allow for easy tissue penetration.³ In terms of 
production, SMDCs are composed of small molecules, which 
involve controllable and stable synthesis processes. These pro-
cesses are not only more straightforward than ADC synthesis 
but also more cost-effective. 

As a relatively new field of targeted treatment, SMDCs have 
a considerably smaller number of drugs currently in clinical 
trials. At the same time, ADCs’ success lives in 12 available 
medications on the market, with more in clinical trials. Based 
on the statistics alone, ADCs present a more promising ap-
proach to targeted cancer treatment. However, more data, time, 
and research are needed to draw a firm conclusion between the 
two. Both are undeniably promising areas of targeted therapies 
that bring a new generation of advanced cancer treatments.

Current Clinical Trial Analyses:
There exists a variety of SMDCs currently in the preclini-

cal or clinical phase. Two radionuclide SMDCs are presently 
approved and available on the market, Lu¹⁷⁷-Dotatate, and 
Lu¹⁷⁷-PSMA-617. Currently, of those SMDCs in trials, the 
most popular targeted receptor would be the folate receptor 
detailed earlier. A popular and promising SMDC with such 
folate targeted receptors, vintafolide (EC145), had reached a 
phase 3 trial but was unfortunately discontinued due to little 
progress shown during the study.²⁸ Vintafolide was a pioneer 
in folate receptors in SMDCs, and since then, a variety of fo-
late-targeted conjugates have reached clinical trials.

More recently, attention has focused on a drug called 
PEN-866, a heat shock protein 90 (HSP90) inhibitor drug 
conjugate. It consists of a cleavable carbamate linker tied to the 
cytotoxic payload topoisomerase 1 (SN-38). HSP90 is strongly 
overexpressed in cancerous tumors and is a promising receptor. 
PEN-866 is currently in phase I/II trial with hopes for the trial 
to be completed within the next few years.³

Another novel compound, VIP236, emerged from a pre-
clinical study with exceptionally favorable results. The SMDC 
consists of a stable, non-peptidic ligand αVβ3 binder connect-
ed to a newly modified drug camptothecin payload (VIP126). 
The αVβ3 binder enables the drug to target and bind to the 
protein αVβ33 integrin. The two parts are linked together and 
can only be broken via the enzyme neutrophil elastase, which 
is found in high quantities in cancerous tumors. This ensures 
the cytotoxic payload won’t be released prematurely until the 
SMDC reaches the target site where there is an abundance of 
neutrophil elastase. The treatment reduced tumor progressions 
and maintained healthy tolerability in all in vivo models test-
ed.²⁹

Different receptors, such as luteinizing-hormone-releasing 
hormone (LHRH) receptors, are currently being researched. 
It is overexpressed in various tumor types, including prostate, 
breast, ovarian, pancreatic, and more. The drug EP-100 is a 
relatively new anticancer SMDC consisting of the natural 
LHRH linked to a cationic membrane-disrupting peptide 
that has reached the phase II study. Besides EP-100, a variety 
of SMDCs targeting this LHRH receptor, including LHRH 
conjugates with RNase A and pokeweed protein.³⁰
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Finally, various targeted anticancer treatments are similar to 
SMDCs in development, such as peptide receptor radionuclide 
therapies (PRRT). PRRTs share similar structures to SMDCs 
with ligands and spacers. Currently, ¹⁷⁷Lu-edotreotide is in 
a phase 3 trial to investigate the effects of this radiolabeled 
somatostatin against gastroenteropancreatic neuroendocrine 
tumors.³¹ 

Another targeted therapy with similar mechanisms to SM-
DCs is proteolysis targeting chimeric (PROTAC). A very 
popular area of study recently, PROTAC targets protein deg-
radation, which is crucial to several cellular processes such 
as gene transcription, DNA pairing, cell cycle control, and 
apoptosis. PROTAC molecules use the ubiquitin-protea-
some system (UPS) to degrade target proteins by combining 
with the target protein through E3 ligase and form a ternary 
complex which instigates the degradation process. PROTACs 
bring a unique perspective as they do not inhibit proteins but 
degrade them. Several PROTACs have entered clinical studies 
and shown positive results, such as ARV-110 and ARV-471.³² 
PROTACs have a similar structure to SMDCs as they con-
tain a ligand for the target protein and a linker. The difference 
lies in the E3 ligase recognition moiety of the PROTAC, the 
cytotoxic payload of the SMDC, and the passive diffusion for 
PROTAC compared to the receptor-mediated endocytosis of 
SMDCs through cells. 

Currently, a healthy amount of SMDCs presently being 
studied in preclinical and clinical development. With one 
SMDC already on the market, SMDCs quickly advance past 
clinical studies. Considering clinical trials for anticancer tar-
geted treatments require more extended periods of time to 
study and the fact that SMDCs are a new area of research, it is 
understandable for there to be fewer SMDCs available on the 
market compared to other therapies. It is notable, however, that 
SMDCs and ADCs do not erase all side effects but instead 
provide a more tunable and adjustable therapeutic alternative. 
Targeted medicines that share similar mechanisms to SMDCs, 
such as PRRTs and ADCs, have shown positive results in clin-
ical trials and on the market, leading to hopeful expectations 
for the future of SMDCs.
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