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The Discovery of Hyaluronic Acid 

In 1934, Karl Meyer and John Palmer reported in the Journal of Biological Chemistry the discovery of a unique, 

high-molecular-weight polysaccharide extracted from the vitreous humor of bovine eyes1. Although direct 

comparisons between modern formulations are still limited, differences among them may significantly impact 

clinical outcomes. Hyaluronic acid (HA), a naturally occurring substance with viscoelastic properties, plays 

several key roles in maintaining joint health2. These include distributing compressive forces, lubricating tissues, 

and regulating cellular functions2. 

Evidence Supports Higher Molecular Weight Hyaluronic Acid Injectables. 

In individuals with knee osteoarthritis (OA)—a chronic degenerative condition affecting both cartilage and 

bone—supplementation using synthetic HA formulations has been available for decades2. Variations in HA 

products, such as differences in composition, molecular weight, and biological activity, may influence the onset, 

duration, and safety of pain relief2. Understanding the physicochemical characteristics of HA is also important 

when considering its potential to slow or prevent further joint degeneration2. 

Evidence suggests that higher molecular weight formulations of Hyaluronic Acid perform significantly better than 

lower molecular formulations3. While all formulations seem to have some benefit, larger treatment effects have 

been reported with higher molecular weights3. Reviews suggest outcomes from prior meta-analyses are 

consistent with statistically significant improvements in pain, function and stiffness up to 26 weeks3. However, 

outcomes based on molecular weight (MW), demonstrate significantly improved pain outcomes for higher 

compared with lower MW HAs3. 

In Higher Molecular Weight Hyaluronic Acid Formulation, is there an Optimal Molecular Weight? 

Preclinical studies suggest that the strong binding affinity of HA with optimal molecular weight stimulates 

endogenous HA production4. Steric hindrance describes how a molecule's physical structure can affect its ability 

to bind to cellular receptors. Optimal molecular weight has been defined at between 500 000 Da and 4M Da4. 
 



Case Study: Monovisc has biological rationale for optimal molecular weight. 

Monovisc is a high molecular weight HA with a size of 3M Da, placing it in the optimal molecular weight range4. 

In addition, this agent has demonstrated a quick onset of effect at 2 weeks5, with long lasting pain relief of up to 

6 months, along with minimal adverse events6. 

In January, Health Canada has approved expanded indications for Monovisc in the shoulder, hip and the ankle 
based on additional clinical data. 

 

Monovisc has been clinically proven to reduce OA pain and restore function in shoulder7, hip8, knee and ankle9 

with a responder rate of up to 96%7 through 6 months (statistically significant at all time points, p<0.0001). It also 

demonstrated an excellent safety profile with no SAE reported7,8,9. 

References 

1. Meyer, K., Palmer, J. (1934) The polysaccharide of the vitreous humor. Journal of Biological Chemistry, 107, 629– 
634. 

2. Deakon, T. The Medical Exchange, 2014 link: Chapter 2: Hyaluronic Acid in the Knee: History, Characteristics and 
Efficacy - The Medical Xchange 

3. Bhandari M, Bannuru RR, Babins EM, Martel-Pelletier J, Khan M, Raynauld JP, Frankovich R, Mcleod D, Devji T, 
Phillips M, Schemitsch EH, Pelletier JP. Intra-articular hyaluronic acid in the treatment of knee osteoarthritis: a 
Canadian evidence-based perspective. Ther Adv Musculoskelet Dis. 2017 Sep;9(9):231-246. doi: 
10.1177/1759720X17729641. Epub 2017 Sep 12. Erratum in: Ther Adv Musculoskelet Dis. 2017 Nov;9(11):295. 

4. Smith MM, Ghosh P. The synthesis of hyaluronic acid by human synovial fibroblasts is influenced by the nature of 
the hyaluronate in the extracellular environment. Rheumatol Int. 1987; 7(3):113-22. 

5. Petterson S., Plancher K. Single intra-articular injection of lightly cross-linked hyaluronic acid reduces knee pain in 
symptomatic knee osteoarthritis: a multicenter, double-blind, randomized, placebo-controlled trial. Knee Surg Sports 
Traumatol Arthrosc. 

6. Hangody L, et al. Intraarticular Injection of a Cross-Linked Sodium Hyaluronate Combined with Triamcinolone 
Hexacetonide (Cingal) to Provide Symptomatic Relief of Osteoarthritis of the Knee: A Randomized, DoubleBlind, 
Placebo-Controlled Multicenter Clinical Trial. Cartilage. 2018 Jul;9(3):276-283. doi: 10.1177/1947603517703732. 
Epub 2017 May 23. 

7. Monovisc for shoulder joint pain relief due to osteoarthritis, clinicaltrials.gov ID NCT04204265, Anika Therapeutics, 
2025 March 25. 

8. Monovisc for hip joint pain relief due to osteoarthritis, clinicaltrials.gov ID NCT04204083, Anika Therapeutics, 2025 
March 25. 

9. Monovisc for ankle joint pain relief due to osteoarthritis, clinicaltrials.gov ID NCT04204278, Anika Therapeutics, 
2025 March 25. 

https://themedicalxchange.com/en/review/solving-osteoarthritis-pain-control-current-stat-2/
https://themedicalxchange.com/en/review/solving-osteoarthritis-pain-control-current-stat-2/

